
U.S. Department 
of Transportation 

FINAL 
ENVIRONMENTAL IMPACT STATEMENT 

Federal Aviation 

Administration 

Port of Seattle - 

'fur 

PROPOSEDMASTERPLANUPDATE 
DEVELOPMENT ACTIONS 

at 

SEATTLE-TACOMA INTERNATIONAL AIRPORT 

VOLUME 4 OF 7 
APPENDlClES Q-A - S 

This statement is submitted for review pursuant to the requirements of Section 102(2)(C) of the National Environmental. 
Policy Act of 1969 (42 U.S.C. 4321 et seq); E.O. 11990, Protection of Wetlands; E.O. 11998, Floodplain Management; the - 49 USC Subtitle VII; 42 U.S.C. 7401 et seq; 49 U.S.C. 47101 et seq; Washington State Environmental Policy Act (RCW 
43.21C); and other applicable laws. The proposed action will impact the 100-year floodplain as indicated on the Federal 
Emergency Management Agency's Flood Insurance Rate Map. This Environmental Impact Statement (EIS) is a combined 
National Environmental Policy Act and Washington State Environmental Policy Act (SEPA) document. With regard to 
SEPA requirements, this EIS represents the second step of a phased environmental review which began with publication of 
the 1992 Flight Plan Final EIS, which assessed alternatives for addressing regional aviation needs. This Final EIS also 
contains the draft conformity statement, as required by the Clean Air Act amendments. 

The Port of Seattle, operator of Seattle-Tacoma International Airport, has prepared a Master Plan Update for the Airport. 
The Plan shows the need to address the poor weather operating capability of the Airport through the development of a third 
parallel runway (Runway 16W34X) with a length of up to 8,500 feet, separated by 2,500 feet from existlng Runway 16L/34R, 
with associated taxiways and navigational aids. Other development needs include: extension of Runway 34R by 600 feet; 
establishment of standard Runway Safety Areas for Runways 16FU34L and 16U34R; development of a new air traffic 
control tower; development of a new north unit terminal, Main Terminal improvements and terminal expansion; parking and 
access improvements and expansion; development of the South Aviation Support Area for cargo andlor maintenance 
facilities, and relocation, redevelopment, and expansion of support facilities. This Environmental Impact Statement 
assesses the impact of alternative airport improvements, including Installation of navigational aids, airspace use, and 
approach and departure procedures. The proposed improvements would be completed during the 1996-2020 period. witn 
initial 5-year development focused on the proposed new parallel runway, and existing passenger terminal, parking arid 
access improvements. The proposed improvements and its alternatives would result in wetland impacts, floodplam 
encroachment, stream relocation, social, noise, water, and air quality impacts. 

Responsible Federal 3ffiiial: 
Mt3ennis Ossenkop 
Federal Aviation Administration 
Northwest Mountain Region 
1601 Lind Ave, S.W. 

P? 
?--, , 

Renton, Washington 98055-4056 

SEPA contact: 
Ms. Barbara Hinkie 
Health, Safety and Environmental Management 
Port of Seattle 
P.O. Box 68727 
Seattle, Washington 98168 

i Date: February, 1996 



APPENDIX Q 

WATER STUDIES 



THIS PAGE INTENTIONALLY LEFT BLANK 



A Report Prepared For : 

Shapiro & Associates 
1201 3rd Avenue, Suite 1700 
Seattle, Washington 98101 

APPENDIX ()A 
BASELINE GROUNDWATER STUDY 
PINAL ENVIRONMENTAL IMPACT STATEMENT 
PROPOSED MASTER PLAN UPDATE 
SEA-TAC INTERNATIONAL AIRPORT 
SEATAC, WASHINGTON 

January 3.19% 

" 
'X'hoJmas M. Mwer 4' 

Project ~ ~ d r o ~ e o l o ~ i s t  

Mark A. Adams, P.G. 
Prinapal Geologist 

AGI Technologies 
300 120th Avenue N.E. 
Building 4 
Bellme, Washington 98005 
206/4534?383 

1 AGI Project No. 14,887.003 



THIS PAGE INTENTIONALLY LEFT BLANK 





TABLE OF CONTENTS \ 

4.1 AQUIFER RECHARGE AND DISCHARGE ........................... QA-20 ...................................... 4.2 GROUNDWATERQUALITY QA-20 

TABLES 

APPENDICES 

Appendix A: Boring/Wd Logs 
Appendix B: Study Area Water Rights 

Washington Department of blogy 



LIST OF TABLES 

Table I General Groundwater Chemistry 

Table 2 Summary of Borrow Area Acreage, Fill Volume, and Estimated Recharge 



LIST OF ILLUSTRATIONS \ 

Figure 1 

Figure2 

Figure3 

Figure4 

F i i 5  

Figure 6 

Figure 7 

F i i 8  

Figure 9 

F i i  10 

Figure 11 

Figure 12 

F ' i  13 

Study Area 

Generalized Stratigraphic Column 

Surficial Geology 

Well Locations and Goss Section Location Map 

Generalized Cross Section A-A' 

Generalized Goss Section B-B' 

Generalized Goss Sedion CC' 

Generalized Goundwater Elevations-Shallow (Qva) Aquifer 

G e n d  Groundwater Elevations-Inkmediate Aquifer 

Aquifer Recharge/Discharge - Existing Conditions 

Groundwater Balance - Existing Conditions 

Existing Facilities with Improvements 

Aquifer Recharge/Discharge with Improvements 



EXECUTIVE SUMMARY 

This report characterizes the baseline hydrogeology of the Sea-Tac International Airport and vicinity, 
and evaluates potential groundwater quality and quantity impacts from proposed improvements 
associated with the updated Sea-Tac Airport Master Plan. The proposed improvements are 
discussed in the draft Environmental Impact Statement @IS), which was issued in April 1995. Most 
of the improvements involve the development of a third runway and additional terminal facilities. 
These improvements will require extensive importation and placement of fill that will be excavated 
from a number of borrow areas within the study area. The purpose of this report is to respond to 
comments on the draft EIS. As such, this report addresses impacts to the aquifers below the EIS 
study area resulting from the development of impervious areas associated with airport facility 
development and utilization of Port-owned borrow source areas. 

HYDROGEOLOGY 

The sediments in the study area have been divided into 10 stratigraphically distinct nongladal and 
glacial deposits including (from youngest to oldest): Fill (Qaf), Alluvium (Qal), Vashon Recessional 
Outwash (Qvr), Vashon Till (Qvt), Vashon Drift, Vashon Advance Outwash (Qva), Lawton Clay 
(0, Third Coarse Grained Deposit (Q63]), Third Fine Grained Deposit (Qfl3]), Fourth Coarse 
Grained Deposit (Qc[4]), Fourth Fine Grained Deposit (QfMI), and Tertiary Bedrock CTbr). 

) The uppermost groundwater is perched within Alluvium, Recessional Outwash, and discontinuous 
porous zones of till. The primary aquifers in the study area occur as the Shallow (Qva), 
Intermediate (Qc[3]), and Deep (Qc[4n Aquife~~. Gmundwater in the study area generally flows 
downward through each of the aquifers, and outward towards Puget Sound and the Green River 
Valley. 

POTENTIAL IMPACTS 

In areas where fill will be placed and compacted, recharge to the Shallow (Qva) Aquifer will be 
reduced by an estimated 0.18 million gallons per day (mgd). In borrow areas where the till will be 
removed to expose the Esperance Sand, Shallow (Qva) Aquifer recharge will be increased an 
estimated 0.32 mgd. The proposed improvements may therefore result in a net increase in recharge 
to the Shallow (Qva) Aquifer of an estimated 0.14 mgd. 

Regional groundwater flow directions are not likely to change as a result of the improvements. 
Small changes in local groundwater flow, however, could occur in the borrow areas as a result of 
the possible elevation of the water table in these areas. These changes are likely to occur primarily 
in the Shallow (Qva) Aquifer. 

Elevation changes of the Shallow (Qva) Aquifer water table in the borrow areas associated with 
haeased recharge may result in temporarily increased discharge to nearby streams, and to upstream 
expansion of zones of perennial flow in Des Moines or Miller Geeks, where they intersect the 
shallow (Qva) Aquifer. 



Groundwater quality in the Shallow (@a) Aquifer could potentially be impacted by the proposed 
improvements through either infiltration of contaminated surface water associated with construction 
activities or with f u b  airport operations or borrow area development 

Potential construction-related impacts to water quality include a range of pollutants used during 
const.& The potential for construction impacts is considered low due to the relatively short 
period of construction and the likely requirement for implementation of best management practices. 

Potential operational impacts to groundwater quality in the proposed runway and ancillary 
improvement areas are related to new impervious surface area and associated stormwater runoff. 
This potential is also considered low because of plans to convey new surface water runoff to Des 
Moines Geek and Miller Creek, thereby eliminating infiltration. Potential groundwater quality 
impacts due to future airport operations are primarily those resulting from the use or leakage of 
hazardous materials. The potential for these contaminants to infiltrate is considered low if best 
management practices are implemented. 

Because of the potential for direct recharge to the Shallow (Qva) Aquifer within borrow areas, future 
development in the areas could potentially present significant water quality impacts to the 
groundwater system. Application of proper management techniques can reduce or eliminate the 
potential for groundwater contamination. 

MITIGATION MEASURES - AQUIFER RECHARGE AND DISCHARGE 

The results of our study indicate a net increase in recharge to the study area groundwater system 
may result from the proposed improvements. Little or no mitigation will likely be needed under 

i 
these ckumstances. However, Shallow (Qva) Aquifer discharge from borrow areas may result if 
seasonal water table elevations rise above the base of borrow area excavations. Containment of this 
potential discharge could be constructed such that this water is detained within the borrow area, or 
the base of the borrow pit a u l d  be kept above the seasonally highest water table. 

MITIGATION MEASURES - GROUNDWATER QUALITY 

Most potential impacts to groundwater quality associated with the airport improvements will likely 
be prevented by continued implementation of existing management plans and techniques, and those 
that will be adopted for the improvements. 

For construction of airport improvements and the borrow areas, potential contamination spills can 
be mitigated by implementation of best management practices, phasing of construction activities, and 
conducting activities during the dry season 

As indicated in the draft EIS, various mitigation requirements stipulated by applicable laws, policies, 
and design standards will be implemented during construction and operation of the proposed 
airport developments. It is assumed that construction and operational impacts on water quality wiU 
be mitigated through implementation of National Pollutant Discharge Elimination System (NPDES) 
permit requirements, and other guidelines. 



In the event of future development of the borrow areas, mitigation against potential groundwater 
quality impacts to the Shallow (Qva) and Intermediate (Qc[3]) Aquifers will be necessary. This 
mitigation could include preventing surface water run-on into the bomw areas from outside areas, 
reserving the barrow areas for activities with little or no potential for groundwater contamination, 
or developing the borrow areas with appropriate engineering controls. 
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TKHNOLOGlES 

2 0  INTRODUCTION 

1.1 GENERAL 

This report characterizes the baseline hydrogeology of the Sea-Tac International Airport and vicinity 
and evaluates potential groundwater quality and quantity impacts from proposed improvements 
associated with the Sea-Tac Airport Master Plan Update. AGI was retained by the Port of Seaffle 
(Port) under a subconsultant agreement with Shapiro Associates to perform this study in response 
to wmments on the Draft Environmental Impact Statement (EIS) for the Master Plan update. The 
Draft EIS was prepared by the Port and the Federal Aviation Administration FAA) and was issued 
in April 1995. Information in this report win be incorporated into a Emal EIS. 

The airport is located in SeaTac, Washington, approximately 12 miles south of downtown Seattle. 
The area considered by this hydrogeologic characterization is a subarea of the Draft EIS study area 
and is shown on Figure 1. The study area encompasses the Master Plan improvements. 

12 BACKGROUND 

Sea-Tac Airport was first developed in 1943 and began operating commerdany by 1948. When 
opened, the airport consisted of four runways, with the main m w a y  approximately 6,100 W in 
length. By 1956, the main runway was lengthened to 11,900 feet and during the 1960s and 197Ds, 
extensive additions and improvements were made to the passenger terminal. From 1%7 to 1973, 

) a sewnd parallel runway, the north and south satellite terminals, and the passenger t e rm i~ I  wne 
wnstructed. Airport physical features have not significantly changed since that time. 

Most of the development alternatives proposed by the Master Plan Update are associated with a 
proposed third runway and additional terminal facilities. These improvements will require extensive 
importation and placement of fill that will be excavated from a number of sites within the study 
area. Details of the improwments are d e s c r i i  in the Draft EIS. 

This report is intended to be a companion report of the EIS. The Draft EIS is therefore referenced 
extensively in discussions of the proposed improvements. Information in this study was also 
derived from a number of investigations focused on the airport vicinity. The reference section at 
the end of this report lisk selected documenk available from these investigations. 

13 PURPOSE AND SCOPE OF SERVICES 

The purpose of the baseline hydrogeologic characterization is to identify the general hydrogeologic 
conditions of the EIS study area, based on existing hydrogeologic data, as a basis for d a t i n g  
effects of the proposed construction activities on groundwater recharge, quality, and flow. In 
particular, this study addresses impacts to the a* below the study area from increased 
impervious areas assodated with airport facility development and from utilization of Portowned 
bomw soufie areas. The specific objectives of the baseline hydrogeologic characterization are to: 



Charaderize thre-dhensional subsurface geology. 
Identify aquifers and aquitards. 
Characterize existing groundwater occurrence and movement, including recharge and 
discharge relationships. 
Qualitatively evaluate the impact of the proposed airport development on groundwater 
conditions. 
Identify mitigation measures, as appropriate. 

To accomplish these objectives, we reviewed information obtained through meetings with the Port, 
Seattle Water Department, and Highline Water District (HWD). We also compiled and reviewed 
data from the following sources: 

0 Regional geologic literature 
Hydrogeologic studies of the Des Moines Upland 

0 Hydrogeologic studies of the Sea-Tac Airport vicinity 
Department of Ecology records 
Seattle Water Department records 
HWDrea~rds 

The specific references we reviewed in preparing this report are listed in Sedion 5.0. 



AGI TECHNOLOGIES 

2 0  EXISTING CONDITIONS 

21 REGIONAL PHYSIOGRAPHY 

The study area is located on the Des Moines Upland within the Puget Lowland, a north-south 
trending structuraland topographicdepressionbardd on the west by the Olympic Mountains and 
on the east by the Cascade Mountains. Sea-Tac Airport occupies approximately acres of gently 
south- and westsloping land near the crest of the Upland. Physiographic details of the study area 
are d e s c r i i  in the Draft EIS (Port of Seattle, 1995). Topography of the study area is shown on 
Figare 1. h t i o n s  at the airport range from approximately 350 to 420 feet above Mean Sea Level 
(elevations in this q m r t  refer to Mean Sea Lewl datum). Outside the study area, land surface 
elevations drop off steeply east and west to the Green River Valley and Pug& Sound, respeaively. 

The study area indudes watersheds of two streams: 1) Miller Creek, north and west of the airport, 
and 2) Des Moines Creek, south and southwest of the airport (Figan 1). The Des Moines and Miller 
Geek watersheds are discussed in the Draft EIS Port of Seattle, 1995). The study area is primarily 
lightly to moderately forested land of mixed commercial, light industrial, and residential use. An 
undeveloped noise buffer area exists on the north, south, and west sides of the airport. 

221 RePional Geoloaic History 

The Des Moines Upland occurs as an elevated drift plain underlain by Quakmary glacial and non- 
glacial sediments and by Tertiary volcanic and sedimentary bedrock. Deposits of at least six 
glaciations have been identified in the Puget Lowland (Gandell, 1958; Easterbrook, 1%7). The last 
of these major glaciations was named the Vashon Armstrong, et aL (1%5) renamed the youngest 
glaciation the Fraser, and modified it to include two glacial advances or stades, separated by one 
interstade. The youngest stade of the Fraser Glaciation is the Sumas and the oldest is the Vashon 
Only deposits of the Vashon Stade are present in the study area. 

The majority of surficial deposits and landforms in the study area can be a t t n i k d  to fluvial, 
lacustrine, and direct ice contact processes associated with the advance and recession of the Vashon 
Glacier (Waldron, 1%1,1%2). Glacial drifts from two older glaciations-Salmon springs Glaciation 
and the older Stuck Glaciation-have also been mapped near the study area (Waldron, 1%1,1%2), 
although more recent work by Easterbrook (1994) suggests that the widespread oarrelation of pre- 
Vashon deposits with Salmon Springs Drift may be invalid. Each of these glaciations had erosional 
and depositional processes similar to the Fraser Glaciation; amsequently, deposits of the older 
glaciations often appear physically and hydraulically similar to those of Vashon age. Inbrgladal 
deposits commonly occur between glacial drift sequences and are often represented by volcanic ash, 
mudflow, and stream delta deposits. 



2.2.2 Strrdv Area Geology \ 

Waldron (1%2) completed the first surfidal geologic map of the Des Moines 75 minute quadrangle, 
which indudes the study area. His map shows deposits of the Vashon and Salmon Springs 
Glaciation and the Puyallup nongladal sequence overlying Tertiary bedrock; no other pre-Vashon 
glacial or nonglacial deposits are recognized. However, a considerable number of geologic studies 
completed since 1962 in the Puget Lowland have suggested that additional glacial and nonghdal 
deposits occur between those of Vashon and Salmon Spring age (Easterbrook, et al., 1%7; tuzier, 
1%9; Noble, 1990). In particular, geologic studies in the study area conducted for the South King 
County Groundwater Management Plan (SKCGMP) (South King County Advisory Committee, 1989) 
identihi a number of pviously unrecognized glacial and nonglacial sequences beneath the Des 
Moines drift plain. These include a nonglacial deposit between the Vashon and Salmon Springs 
drift, and a possible older glacial and nonglacial sequence beneath the Salmon Springs drift Because 
the SKCC;MP recognizes these additional deposits and presents the most comprehensive 
stratigraphic framework developed to date for the study area, this report generally follows the 
stratigraphic nomenclature used in the SKCGMP. 

Sediments in the study area have been divided into 10 stratigraphically distinct deposits based on 
the SKCGMP nomenclature. Correlation of these deposits is based on common nomenclature in 
which upper Vashon and post-Vashon deposits are named based on their genesis, and deeper 
depasits are identified by their stratigraphic location and general particle size distribution. Study 
area deposits and their co~~e~ponding geologic map symbols are, from youngest to oldest: 

Fill (Qaf) 
Alluvium (QaU 
Vashon Recessional Outwash (plr) I 

Vashon Till (Qvt) : VashonDrift 
Vashon Advance Outwash (Qva) I 

I 

Lawton Clay (0 I 

Third Coarse Grained Deposit (Qc[3]) 
Third Fine Gained Deposit (Qfl31) 
Fourth Coarse Grained Deposit (Qc141) 
Fourth Fine Grained Deposit (Qfl41) 
Tertiary Bedrock ('l'br) 

These deposits are presented in order of increasing depth and age on the Generalized Stratigraphic 
Column shown on Figure 2. Surficial geology of the study area is shown on Figure 3. Generalized 
geology beneath the study area is depicted by Goss Sections A-A', B-B', and CC,  which intersect 
the study area as shown on Figure 4. Goss Sections A-A', B-B: and CC' are shown on Fig- 5, 
6, and 7. Geology shown on these figures js based on well log information compiled from the 
refesmxs listed at the end of this report and is simplified to show genera& ]arge-scale subsurface 
relationships. Specific boring logs used to construct the c~oss sections are included in Appendix A. 
Actual geologic conditions are much more complex than depicted on the cross sections. 

The following paragraphs describe the deposits in the study area in order of increasing depth and 
age. 



Fill : Fill placed during construction of airport facilities is present aver an extensive area as shown 
on Figure 3. Although fill is only shown on Figure 3 as underlying the airport, fills also acau 
scattered throughout the study area supporting mads, buildings, and other structures. Fill deposits 
wnsist of a variety of earth materials, but typically comprise silty sand and graveL Fin dmity 
ranges from loose in landscaped areas to dense where compacted below runways, roadways, and 
build'i.  Fi in the study area may range up to approximately 30 feet in thickness. 

Quatmrary Alluvium (Qal) : Alluvium in the study area typically consists of b e  fine-grained 
sand, siIt, clay, and peat deposits, located in low-lying areas. These deposits are primariIy assodated 
with post-glacial fluvial and low energy depositional processes. 

Vashon Recessional OufcDash (Qm) : Thin scattered deposits of Recessional Outwash accur below 
fill or at land surface across the study area. This deposit occurs in a variety of grain sizes, but is 
typically loose, aam-gained sand and gravel Rea?ssional Outwash was primarily deposited by 
glacial meltwater streams near the front of the d i g  Vashon glaaer. 

Vashon Till (Qnt) : VashOn till underlies Recessional Outwash or fill where present, or k exposed 
at land surface in the study area. The till is typically very dense, and rowisk of a nonstratified, 
poorly sorted mixture of gray clay, silt sand, and gravel, with occasional cobbles and boulders. The 
Vashon till is inteqmted to have been deposited at the base of overriding Vashon glacial ice 
(lodgement till), causing its highly dense and compact character. The till typicany averages 
approximately 10 to 50 feet in total thickness across most areas of the study area. 

Vashon Advance Outwash (@a) : Advance Outwash, also commonly named the ilsperance Sand ) in the northern Puget La.larul, generally underlies Vashon Till, but also crops out at had surface 
in some parts of the study area. This deposit comprises beds of fluvial fine to mediumgained sand 
with minor gravel likely deposited in streams and lakes in front of the advancing Vashon ice. In 
comparison with the Recessional Outwash, the Advance Outwash is typically denser due to 
compaction beneath the overriding Vashon glacier. This deposit ranges from 50 to 150 feet thick in 
the study area. 

Lawton Clay (Qd) : This deposit is composed of beds of finely laminated to massive gray, bmwn, 
and bhre-gray silt and clay, occurring beneath the Esperance Sand. This clay is absent in several 
locations beneath and north of Sea-Tac Airport, as shown on Cross Sections A-A' and B-B' ( F i  
5 and 6). RegionaIty, the day appears to pinch out southward. Lawton Clay was likely deposited 
in lacnstrine environments. This deposit typically ranges from 50 to 100 feet thick where present 
in the study area. 

Third Coarse-Grained Deposit (Qc13n : This deposit is ubiquitous throughout the study area, 
ocwwring below the Lawton Clay in most areas, and beneath the Esperance Sand where the Lawton 
Clay is absent This deposit typically consists of a complex mixture of gravel, sandy gravel, and 
gravelly sand with varying proportions of silt and cobbles. Some drilled borings in the airport area 
have enmntered wood debris and volcanic ash within this deposit Qc(3) is interpreted by the 
SKCGMP and the Seattle Water Department (1990) to be outwash associated with the Salmon 
Springs Glaciation, and typically ranges fmm 50 to 250 feet thick in the study area. 



AGI r r c H t i w l E s  

i 
Third Firre-Grained Deposit (Qjl31) : This fine-grained deposit occum immediately beneath the \ 

Salmon Springs. Qf(3) sediments are more heterogeneous than overlying deposifs, but are 
characterized by fine to medium sand, silty sand, and silt fluvial deposits ranging in t h k h e s  up 
to several hundred feet These sediments are thought to have been deposited during a .  interghdal 
period and to be correlative with the Puyallup Formation of Crandell, et al. (1958). 

Fourth Coarse-Grained Deposit (Qcl4J : This deposit typically consists of gravel and sandy gravel, 
and is likely associated with an older, pre-Salmon Springs Glaciation; however8 ifs origin is 

Fourfh FheGrained Deposit (Qjf41) : This unit comprises predominantly silty day which appears 
to ocav uniformly below Qc(4) in the study area The age and origin of the Fourth FheGiiined 
Deposit is uncertain 

Tertiary Bedrock (T&r) : The bedrock below the Des Moines Drift Plain is primarily arkosic, 
micaceous sandstone with interbedded shale and cual. The sandstone is reported to occasionally 
contain volcanic con&merate, tuffaceous siltstone, tuff-breccia, and lava flows (South King County 
Groundwater Advisory Committee, 1989). 

2.2.3 &ifen and Aauitards 

Groundwater in the study area occurs at least occasionally in each geologic deposit below ground 
surface. The uppermost groundwater occurs perched within Alluvium, Recessional Outwash, and 
discontinuous porous zones of the till. The primary aquifers in the study area, howwer, occur 
within the deeper glacial deposits, and are hydraulically delineated by the interposing deposits of 
glacial till or low permeabiity fine-grained sediments. Hydrostratigraphy of the study area is 

(. 
shown on the stratigraphic column (Figure 2). 

Three deposits, Qva, Qc(3), and Qc(4), are considered the principal aquifers of the study area based 
on permeability and development as groundwater sources for water supply. These aquifem are 
identified as Shallow (Qva), Intermediate (Qd31). and Deep (Qc[41). Cross sections A-A', BB', and 
C€' (Figures 5,6, and 7) show these aquifers. 

For this report we have generally adopted the aquifer names defined in Final Report; Highline Well 
Field Aquifer Storage and Recovery Project (Seattle Water Department, 1990). Study area 
stratigraphic deposits are defined hydrostratigraphically as follows: 

Fill (QaD 
Alluvium (Qa) 

0 Vashon Recessional Outwash (Qvr) 
0 VashonTill (Qvt) 
0 Vashon Advance Outwash (Qva) 

Lawton Clay (QvU 
0 Third Coarse Gained Deposit (Qc[3]) 

PuyaUup Formation (QfI31) 
0 Fourth Come Grained Deposit (Qc[41) 

Fourth F i e  Grained Deposit (QfT41) 
TertiaryBedrodc(Tbr) 

I 

I PerchedZone 
1 
- Aquitard 
- ShalrozV (Qva) Aquifer 
- Aquitard 
- Intermediate ( Q c m  Aquifer 
- Aquitard 
- Deep (Q1@ Aquifer - Aquitard 
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I Hydrostratigraphy is shown on the Generalized Stratigraphic Column on Figarr 2. Hydro- 
stratigraphic units are described in the following paragraphs. 

Perdred Zonc : Most of the perched gnntndwater in the study area occurs in Quaternary Alluvium 
and Recessional Outwash where they overlie the HL Gmndwater is also occasionally perched 
within fill on top of till, or may be perched in discontinuous permeable zones within the tia These 
zones are generally seasonalfy present within a few tens of feet of land surface and have limited 
thickness and lateral extent. 

First Aquitard : Where present in the study area, compact fill (QaO forms the uppennost aquitard 
restricting downward movement of water to underlying deposits. Over most of the study areaf 
however, the Vashon Till (Qvt) forms the first significant aquitard. The fine-grained, compact nature 
of these deposits retards surface water infiltration and promotes runoff. Previous AGI studies 
indicate the vertical hydraulic conductivity of tin in the study area is typically in the range of 10' 
to lW7 cm/sec, which is several orders of magnitude less than that of the underlying Shallav (Qva) 
Aquifer (AGIf 1988). 

ShalZao (Qua) Aquifer: Groundwater in the Vashon Advance Outwash (Esperance Sand) amprises 
this u p o s t  aquifer. Groundwater in the Shallow (Qva) Aquifer g e n e  occllls under 
unconfined (water table) conditions, and is typicaIty protected from direct surface water infiltration 
by overlying fill or till. However, in some areas those upper deposits are ahsent, as shown on Goss 
Sections A-A', BE?, and C-C' (Figures 5,6, and 7). The base of the Shallow Aquifer is between 
approximate Elevation 200 and 250, and its saturated thickness varies seasonally, typically ranging 
fram approximately 50 to 75 feet Water table elevations in the study area typically range fram 1 approximately 250 to 310 feet, or approximately 10 to 50 feet below n d  surface. 

The Shallow (Qva) Aquifer is considered to be of moderate permeability. Pumping test information 
reported by the Sonth King County Groundwater Advisorg Committee (1989) indicates a 
transmiss'ity of approximately 48,000 gallons per day per ft (gpd/ft). Water supply we% 
completed in the Shallow Aquifer may yield up to 500 gallons per minute (gpm) (South King 
County Groundwater Advisory Committee, 1989). 

Qvl Aquitard : In most of the study area, the Shallow (Qva) Aquifer is separated fnnn underlying 
aquifers by the Lawton Clay, which forms the Qvl Aquitard. Hydraulic conductivity of days 
~epresentative of the Lawton Clay are typically lU7 to lUm an/sec (Freeze and Cherry, 1979). The 
low permeability of the clay significantly retards flow between the overlying Qva and underlying 
Qc(3) Aquifer. 

A window or gap in the Lawton Clay exists in the north portion of the study area as shown on 
Goss Section A-A' (Figures 5), and also in the middle and south portions of the study area where 
the Lawton Clay appears to pinch out to the south, as shown on Goss Section BB' mp 6). In 
these areas, the Esperance Sand appears to directly overlie the Salmon Springs Drift, resulting in 
direct hydraulic connection between the Shallow and Intermediate Aquifers. These conditions may 
exist beneath portions of Sea-Tac Airport (see Figare 61, but existing data are inadequate to define 
this relationship. 



lnfernrediafe (QcW) Aquifer : The Salmon Springs Drift has been studied as an important aquifer 
in the Des Moines Upland, and is extensively used for water supply. The City of Seattle Highline 
well field is completed in this aquifer. The aquifer exists under confined conditions where overlain 
by Lawton Clay. Unconfined conditions may occur south of the study area near Midway Landhll, 
where the Salmon Springs Drift is reported to occur at land surface (AGI, 1988). 

The Intermediate Aquifer typically o m m  between sea level and Elevation 200, with a saturated 
thickness ranging from approximately 50 to 250 feet Water levels in wells screened in the 
Intermediate Aquifer are typically above the top of the deposit, but below water levels in the 
shallow Aquifer. 

Permeability of the Intermediate Aquifer is generally high. Aquifer test results for City of Seattle 
Highline wells indicate transmissivity of the Intermediate Aquifer in the study area ranges from 
20,000 to 460,000 gpd/ft (Seattle Water Department, 1990; Hart Crowser, 1985b), and well yields of 
l,!500 to 3,000 gpm have been reported for Intermediate Aquifer production wells (South King 
County Groundwater Advisory Committee, 1989). 

af(3) Aquitard : Fine-pined sand and silty sand below the Intermediate Aquifer form this 
aquitard. Significantly lower in permeability than the overlying Intermediate Aquifer, these fine- 
grained sediments retard downward movement from the Intermediate Aquifer, however, permeable 
zones within the aquitard may transmit appreciable volumes of water. The Qf(3) Aquitard typically 
occurs above approximately Elevation -100 and appears to range from approximately 50 to 100 feet 
thick beneath most of the study area. 

D q  (Qdm Aquifer : The Fourth Coarse-Grained Deposit forms the Deep Aquifer. The areal extent 
of this aquifer in the study area is not known; however, its depth is generally below Elevation -100. 

C 
The Deep Aquifer is likely highly confined. Where the Deep Aquifer has been encountered, 
saturate0 thichss ranges up to 150 feet Water levels in Deep Aquifer wells are typically above 
the top of the aquifer, but below water levels in Intermediate Aquifer wells. 

Permeability of this aquifer is considered low to moderate, with reported transrnissivities of 
approximately 2,000 to 30,000 gpd/ft (South King County Groundwater Advisory Committee, 1989; 
Hart Crowser, 1985b). Well yields for the more permeable portions of the Deep (Qc[4D Aquifer 
range between 200 and 1,500 gpm (South King County Groundwater Advisory Committee, 1989). 

Qf(4 Aquifard : The areal extent of the Qc(4) Aquitard in the study area is also not known. Silty 
clay comprises this deposit, and typically occurs below Elevation -150. The finegrained nature of 
this deposit indicates it likely retards downward flow of groundwater from the Deep (Qc[4]) 
Aquifer. 

2.2.4 @twndwafer Flow 

Upon entering the study area aquifers, groundwater generally flows outward toward the edges of 
the upland and downward from the Shallow (Qva) Aquifer to the Intermediate (QcI31) and Deep 
(Qc[41) Aquifers (Luzier, 1969; South King County Groundwater Advisory Committee, 1989). It 
appears most groundwater eventually reaches Puget Sound to the west or the Green River Valley 
to the east. 



Local groundwater flow in the study area is complex, reflecting small-scale interlayering of glacial 
and nongladal deposits within the subsurface deposits identified in Section 2.2 L d  flow is also 
influenced by the distribution and magnitude of recharge and discharge, topography, water levels, 
and aquifer hydraulic pmperties. Figures 8 and 9 show flow directions for the Shallow (Qva) and 
Intermediate (QcM) Aquifers based on generalized aquifer potentiometric surface contonrs. Points 
shown on Figures 8 and 9 are primarily compiled from the SKCGMP and Hart Gowser Technical 
Memorandum No. 1 - Summary of Data Review for Highline Well Field Study (1984a), W l y .  
Water level dates and well designations are not certain. 

Groundwater flow in the Shallow (Qva) Aquifer generally appeals to radiate outward from the 
highest portion of the upland toward the edges. A gmundwater divide appears to be located east 
of the airport (Figure 8). The primary directions of flow are to the east toward the Green River 
Valley and to the west toward Puget Sound. In some areas, gmundwater in the Shallow (Qva) 
Aquifer intersects ground surface and discharges to streams. Grvnrndwater dischqe is disrnssed 
in Section 2.3. Downward vertical flow also occurs from the Shabw (Qva) Aquifer, thmugh the 
underlying Lawton Clay to the Intermediate (Qc[3]) Aquifer. Flow O w g h  the Lawton Clay is very 
slow due to its low permeability. However, in areas where the Lawton Clay Aquitard is absent, 
downward vertical flow from the Shallow (Qva) Aquifer to the underlying Intermediate Aquifer can 
occur more quickly. 

Groundwater in the Intermediate (Qc131) Aquifer also gene* flaws outward from the crest of the 
Drift Plain (Figure 9). Like the Shallow (Qva) Aquifer, primay directions of flow within the 
Intermediate Aquifer appear to be east and west, and where the aquifer intersects ground surface, 
groundwater discharges to streams. Downward vertical flow also occurs in this aquifer, following ) the regional flow pattern described above. Some water in the Intermediate Aquifer likely eventually 
reaches the Deep (Qct41) Aquifer- 

Groundwater flow in the Deep (QcI41) Aquifer is not known due to lack of wells completed m this 
aquifer. 

2.3 GROUNDWATER RECHARGE AND DISCHARGE 

25.1 Groundwater Recham and Dischap Areas 

Groundwater in the study area aquifers is recharged by ifltrating precipitation Recharge acrrus 
everywhere aaoss the study area where impervious surfaces such as  madways, buildings, and 
airport runways do not exist and where groundwater does not discharge at ground surface. 
Recharge magnitude is largely governed by the permeability of the surface sedimenk and 
~pography. 

In relatively flat areas underlain by fine-grained, low permeability materials, such as till, peat and 
compact fill, precipitation does infiltrate, but at very slow rates. These areas often contain bodies 
of water, including Angle Lake and Bow Lake (Figure 1). Sloped areas underlain by these same 
finegrained deposits typically shed water at a much faster rate and allow less infiltration. In areas 
where till is overlain by alluvium or Recessional Outwash, infiltrating water may be temporarily 
detained m the Perrhed Zone. In contrast, areas underlain by coarsegrained sands or gravels allow 

) considerable diRa infiltration regardless of slope. These areas are typically considered recharge 
areas, and are represented in the study areas by exposum of Vashon Advance Outwash 



Figure 10 depicts our interpretation of existing recharge, discharge, and nonrecharge areas. Areas 
underlain by fill, till, or peat, and existing developed areas of the airport are considered nonrecharge 
zones despite the fact that some recharge does occur in these areas. Similarly, small-scale 
ndmrge/discharge features associated with local sloped and Low-lying areas are not mapped. Areas 
with alluvium, Recessional Outwash, or Advance Outwash at the surface are considered to be 
recharge areas, except where the alluvium is predominantly peat or where discharge likely occurs. 
Most of the recharge areas shown on Figure 10 are based on assumed dired surface exposure of 
Advance Outwash or absence of the till below the Recessional Outwash. Because boring log data 
indicate Advance Outwash likely reaches land surface in several locations across the study area (see 
Figures 5,6, and 7), we assume areas mapped as Recessional Outwash on Figure 2 nuzier, 1969) 
are either areas where till is absent below the Recessional Outwash or where the outwash is actually 
Advance. In both cases we assume these areas represent direct recharge areas. 

Infiltrating water passing through one of the identified recharge zones reaches the Shallow (Qva) 
Aquifer and provides direct recharge. 

The Intermediate (Qc131) and Deep (Qc[41) Aquifers are recharged by groundwater percolating 
downwad from the Shallow (Qva) Aquifer. Most of the recharge from the S h a h  to the 
Intermediate Aquifer probably occurs in areas where the Lawton Clay is absent, as shown on Cross 
Sections A-A' and B-B' (Figures 5 and 6). 

Discharge from the study area aquifers primarily cnxurs as: 

Fkw into # streams or springs discharging to Puget bund or the Green River Valley, ( 
Muding Des Moines, Miller, and Walker Geeks, and other smaller, unnamed drainages. - -  

Underflow to the Green River Valley and Puget Sound. 

Pumping hum IXUnk!ipd water supply wells in the Des Moines and Highline areas. 

Figure 10 shows discharge areas within the study area. Des Moines and Millex Creek are the 
primary stream discharge and both generally sustain flow at their mouths throughout the year. 
While some of this water may come from seasonal water in the P d e d  Zone, the sustainable flow 
in these streams is largely attributable to baseflow discharging from aquifers identi6ed in the study 
area. Below approximately Elevation 300, Des Moines Creek flows throughexposures of the Shallow 
(Qva) and Intermediate (Qc[31) Aquifers. Baseflow in this stream is therefore attributable to 
discharge from these aquifers. Miller Creek flows toward Puget Sound through exposures of the 
Shallow Aquifer west of the airport at elevations close to the water table in that area; some of Miller 
Creek's baseflow is therefore also likely due to discharge from the Shallow Aquifer. 

Puget Sound and the Green River Valley are the other discharge areas for groundwater flowing 
downward and outward from the study area flow system. Discharge along the sea cliffs or walls 
of the Geen River Valley forms springs. This discharge also likely occu~s at depth as groundwater 
underflcw to the Green River Valley and Puget Sound. 

-,:.?ater possibly enters other aquifexs not shown on Cross Sections A-A', BB', and CC'. 
However, previous studies indicate the QH4) Aquitard overlies, or is near Tertiary Bedrock (Tbr), 
which is thought to contain little groundwater. 
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I Water supply accounts for a relatively small percentage of discharge from the study area 
groundwater system. Groundwater use from the Intermediate (QcDI) and Deep (Qd41) AquifeR 
is discussed in Section 24. 

233 Existin!? Water Balance 

Recharge and discharge relationships in the study area grwndwater system are represented by the 
water balance schematic for the study area shown on Figure 11. The water balance indicates relath 
volumetric rates for recharge to and-discharge from study area aquifers based on a simplified mass 
balance of the study area groundwater flow system. Generally, inflow enters the groundwater 
system as precipitation minus direct runoff, evaporation, and plant transpiration; water discharges 
fmm the groundwater system as baseflow to streams, as springs or underflow to the Green River 
Valley or Puget Sound, or as withdrawal from web. 

Inflow and outflow parametes used to develop the water balance are based on those used in 
previous investigations for the Des Moines Upland (Hart Crowser, 1985; South King County 
Groundwater Advisory Committee, 1989; Seattle Water Deparhnent, 1990). Averages of these 
parameters for the Des Moines Upland are listed below with'volumetric rates based on the 
approximately 38,800-acre study area. 

Mpitation of approximately 39 inches per year (1125 million gallons per day [mgdn. 

Evapotranspiration of approxhately 17 inches per year, or 44 percent of precipitation (49 
mgd). 

Runoff of approximately 8 inches per year, or 20 percent of precipitation (28 mgd). 

~nfiltration to the Shallow (Qva) Aquifer is the balance of water not lost to evapotranspiration or 
direct surface runoff as shown on Figure 11. The water balance assumes water entering the W o w  
Aquifer either flows downward to the Intermediate (Qc[3]) Aquifer, or discharges to streams. 
Groundwater entering the Intermediate Aquifer either mwes downward to the Deep (Q641) 
Aquifer,. out to streams, to Puget Sound or the Green River Valley, or to water supply wells. 
Similarly8 Deep Aquifer gnnuzdwater flows to Puget Sound, the Green River Valley, or to water 
supply wells. Relative volumes of these flows are estimated as shown on Figare 11. 

Total existing inflow to the Shallow (Qva) Aquifer in the study area is esthnated to be approximately 
355 mgd. Discharge from the study area aquifers that occurs as baseflow to streams is assumed to 
total approximately 5 mgd, based on data reported for Des Moines and Miner Creeks in SKCGMP 
and Seattle Water Department, 1990. Groundwater vohunes discharged by wells are based on 
supply well production information discussed in the following section; thge 6tal approximately 4.5 
mgd for the Shallow (Qva), Intermediate (Qc[31), and Deep (Qci41) Aquifers. The balance of water 
in the groundwater system, approximately 26 mgd, is assumed to enter the Green or Duwamish 
River Valley or Puget Sound. 
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2 4 1  Water Suvvlg 

Each of the study area aquifers has been utilized historically as a source of groundwater for water 
supply. The Draft EE states there is currently no known use of the Shallow (Qva) Aquifer water 
for drinking water supply in the study area; however, water rights information (discussed in Section 
24.2) suggests there may be wells completed in this aquifer which may still be used for domestic, 
irrigation, commercial, or other uses. The Intermediate (Qc[31) and Deep (Qc[4]) 4uifers are used 
by two major water purveyors for municipal water supply. The City of Seattle cunently pumps 
from the Intermediate Aquifer via their Riverton Heights and Boulevard Park production wells 
located in the city's Highline Well Field located northeast of the airport. The HWD draws water 
from the Deep Aquifer via the Angle Lake and Des Moines production wells located south of the 
airport. Well locatiom are shown on Figure 4. 

According to their respective records, the city's supply from the Intermediate (Qct31) Aquifer 
averages a total of approximately 15 mgd, and HWD's yield from the Deep (Qc[4]) Aquifer 
currently averages approximately 2.5 mgd. Total groundwater witMrawal by unknown or 
incidental wells throughout the area is not certain, but for purposes of the water balance we assume 
these do not exceed 0.5 mgd. 

2 4 2  Water Riphts 

Current water rights jssued by the Washington Department of Ecology for the study area are 
included in Appendix B. Rights to water supply in the study area provide for the following uses: (. 

Domestic 
Irrigation 
Comrnercial/Industrial 
Stock Watering 
Recreation and Beautification 
FishPropagation 
Fire Protection 

Approximately 40 percent of the listed water rights are for municipal and non-municipal wells. The 
remainder are designated for streams, springs, rives, and lakes. The water rights information does 
not indicate which aquifers are screened by these wells; however, based on age and yield, it appears . 

most non-municipal wells are likely completed in the Shallow (Qva) or Intermediate (Qc[3]) 
Aquifers. This study did not determine which water rights are being exercised; however, total yield 
from non-municipal wells is expected to be small compared with municipal withdrawals. 

2 5  GROUNDWATER QUALITY 

2.5.1 General Groundwater quality o f  Studu Area Aauifers 

Representative general water quality data for the three study area aquifers are included in Table 1. 
Man's impact on Shallow (Qva) Aquifer groundwater quality is documented near the airport due C to the many investigations of airport facility impacts in that area; these studies, however, do not - 



typically identify general water quality parameters representative of background (non-impacted) 
conditions. Elsewhere, backpund water quality in the Shallow Aquifer is uncertain. Table 1 
shows data for several Shallow Aquifer wells as reported by hnomic  and Engineering Services, 
Inc (1985). Shallow Aquifer groundwater is generally assumed to be of good quality (Port of 
Seattle, 1995). 

Intermediate (Q&31) Aquifer water quality shown on Table 1 is based largely on City of Seattle 
Highline Wellfield Studies (Seattle Water Department, 1990). Intermediate (Qc(3J) Aqnikr water 
quality is generally considered to be excellent throughout most of the study area. 

Deep (Qc(41) Aquifer water quality is based on HWD records of recent testing. Based on these data 
and information in the Draft HS, general water quality in the Deep (Qc[4D Aquifer is 8(0ellent The 
HWD data indicate manganese is occasionally elevated. However, naturdly bcnvring manganese 
in the Deep (Qc[41) Aquifer sediments are likely the source of these concentrations. 

Existing sources of contamination in the airport area are presented in the Draft EIS (Port of Seattle, 
1995) and are documented in various airport area investigations (see Section 5.0). Several amas of 
known jet fuel hydmrbon contamination exist in the Shallow (Qva) Aquifer near the airpaR The 
Draft EIS reports this contamination has not migrated nor has it been identified at significant 
distances from its sources. Characterization and cleanup of these sources are reportedlyundeaway 

--A 

(Port of Seattle, 1995). 

) There are a h  numerous sources of known and potential contamination throughout the study area 
outside of the airport. Commercial development along major transportation corridors and the 
overall increasing level of development in the area all pose potential long-term risk to gronndwater 
quality in the Shallow (Qva) Aquifer and underlying aquifers. This risk cannot be quantified with 
the data available for the study. 

Puget Sound is a potential source of high salinity to the Deep (Qcl41) Aquifer, whereby high 
pumping rates in Deep Aquikr wells could reduce the hydrostatic pnzsmre in this aquifer 
sufficiently to cause intrusion of Puget Sound water. Under these mnditions, Deep Aquifer 
gmundwater quality could deteriorate significantly. 

25.3 Contamination Recetrfors 

The contamination receptors of interest in the study area are currently operating water supply wells 
in the Intermediate (Qc[3]) and Deep (Qc[4D Aquife~ and Des Moines and Miller Geeks. Specific 
wells are the City of Seattle's Boulevard Park and Riverton Heights wells, which are completed in 
the Intermediate Aquifer, and HWD's Angle Lake and Des Moines wells, which are completed in 
the Deep Aquifer. Based on the groundwater system d e s m i  in Section 2.2.4, contamination 
introduced at the gmund surface may enter the Shallow (Qva) Aquifer, particularly in identified 
recharge areas. Figure 10 shows areas where recharge conditions exist Uponentry of amtaminants 
to the Shallow Aquifer, direst or indirect downward flow routes could result in impacts to the 
underlying Intermediate, and possibly the Deep Aquifer. Although the Qvl and Qf(3) Aquitards 
sisnificantly inhibit downward flow, areas where the Lawton Clay is absent provide a d i i  flow 
pathway from the Shallow to the Intermediate Aquifer. 



3.0 POTENTIAL IMPACXS 

3.1 PROPOSED IMPROVEMENTS 

Improvements associated with the Master Plan Update are detailed in Section I1 of the Draft EIS. 
The EIS considers four alternatives; Alternative 1 is "Do Nothing" and is not considered further in 
this report. Alternatives 2,3, and 4 consist of a new runway and associated taxiways or roads, and 
terminal facility improvements. The following basic elements are common to Alternatives 23, and 
4. 

A 7,000- or 8,500-foot-long by 150-foot-wide runway. The proposed runway will parallel the 
existing primary runway on the west. Runway p d e s  will likely range between about 
Elevation 400 at the north end and about Elevation 350 at the south end. 

Other ancillary improvements, including: a safety area extending 250 feet west from the new 
runway centerline; a afoot-wide parallel taxiway situated 600 feet east of the proposed 
runway; and a 40-foot-wide perimeter access road with its centerline 285 feet west of the 
pmposed runway centerline. 

The three alternatives also include the fobwing terminal improvements: 

Alternative 2: Centralized Terminal 
0 Alternative 3: North Unit Terminal 

Alternative 4: South Unit Terminal 

Figure 12 shows existing airport facilities together with proposed improvements and bomw areas 
associated with Alternatives 2,3, and 4. 

Construction of the new runway and ancillary improvements associated with Alternatives 23, and 
4 wiE require importation and placement of substantial quantities of fill. Anticipated fill volumes 
and design thickness are referenced in Chapter 4, Section 24 of the EIS. Potential bomw areas for 
the new fill are located within Port-owned properties north and south of the airport. The bomw 
areas are shown as Areas 1 through 5 on Figure 12 The nmway and ancillary faditks -dl be 
permanent Long-term plans for the bomw areas are not currently defined. 

Alteraatives 2, 3, and 4 would each disturb surficial geology of the study area to some degree. 
Construction of the runway and other airport facilities will largely be completed by placing fill over 
native soil or other fill to reach design grades and foundations. Specificay, the 8,500-foot runway 
and o k  proposed improvements would result in appxuximately 193 acres of new impervious 
surfaced fill and 544 acres of unsurfaced fill area. The impervious area would be appmximately 18 
percent and less for the 7,000-foot runway than for the 8,%foot runway Port of Seattle, 1995). In 
the bomw areas, native soils will be removed for construction of the proposed airport fa&ities. 
Table 2 summarizes the area and maximum volume of soil available from each bomw are; 



J 3.2 POTENTIAL IMPACTS ON GROUNDWATER RECHARGE AND DISCHARGE 

Construction and excavation assodated with Alternatives 2 3 ,  and 4 will alter existing areas of 
recharge a- shown on Figure 10. In areas where fill will be placed and compacted, including the 
runway and airport facility improvements, direct surface water runoff will be increased and recharge 
reduced. According to the EIS, this water will be d i i  to Des Moines and Miller Creeks via 
stormwater management facilities. In borrow areas, recharge should increase since excavation wiU 
remove till and expose permeable Advance Outwash 

Alteration of recharge or discharge in the study area will change existing inflow to the groundwater 
balance depicted on Figure 11, and therefore will affect flow and volume in the ShaJlow (Qva), 
Intermediate (Qc[3]), and Deep (Qc[41) Aquifers. Effect5 on groundwater recharge and discharge 
are discussed in more detail in the following sections. 

3.2.1 &uifer R e c h m  Volume 

The new runway and airport facilities associated with Alternatives 2. 3, and 4 will generally be 
surfaced with impervious material, or be Med and compacted. significantly reducing surface 
permeability. With the 8,500-foot runway, approximately 97 acres of new impervious surface area 
and 262 acres of misurfaced fill area wcruld drain to Mier Creek, and approximately 95 acres of 
new impervious surface area and 283 aaes of d c e d  fill would drain to Des Moines Creek Port 
of Seattle, 1995). For purposes of this study, we have assumed that all new fill areas will be 
n o n m h q e  areas (recognizing that some recharge does occur in these areas). F i e  13 shows 
existing recharge areas defined by this study that would be filled by the proposed improvements, ) and thus be converted to non-recharge areas. The total reduction in recharge area based on P i  
13 is approximately 77.5 acres (3,376,000 square feet). 

Evapotmnspiration and runoff in areas of direct recharge are less than the regionwide values used 
in Section 23.2 due to more direct percolation of precipitatioa For such areas, evapotranspiation 
and d i e  surface water runoff may each be estimated as approximately 10 percent of precipitation 
(Viessman, et al., 1989). Assuming these values, up to 31 inches of annual precipitation may 
infiltrate the recharge areas in F i p e  13 (39 inches minus 3.9 inches minus 3.9 inches). The 
reduction of 77.5 acres in recharge area would thereby reduce recharge to the Shallow (Qva) Aquifer 
approximately 0.18 mgd. 

The Shallow (Qva) Aquifer is overlaii by low-permeability till in portions of Borrow Areas 1.2, 4, 
and 5. In these areas the till inhiiik surface water infiltration to the Shallow Aquifer. In was 
where the tin d be removed sufficiently to expose the advance outwash, Shallow Aquifer rechw 
will be increased. Borrow Areas 1 and 5 appear to overlie zones in which the Lawton Clay is absent 
(see G w s  Sections A-A: B-B', and CC?; recharge from these borrow areas may ako directly 
recharge the Intermediate (Qc[31) Aquifer. 

Current excavation plans suggest existing till will be completely removed from the borrow areas. 
Table 2 provides estimates of the area of till that will likely be removed from each borrow area; 
Figare 13 depicts these as recharge areas created by till removal. (Note that recent bonav studies 
indicate the till is not present in Area 3 despite ik being mapped there on the surficial geology map 
(Figare 3). The total recharge area seated by borrow area till excavation is approximately 1583 
aaes (6,896,400 square feet). Assuming evapotranspiration and direct runoff total approximately 
20 percent, as above. approximately 31 inches of precipitation would be available as direct recharge 



in the bomw areas as long as the excavations are unsurfad and undeveloped. Total additional \ 

recharge to the Shallow (Qva) Aquifer associated with these new recharge areas would thereby total 
qpmimately 0.32 mgd. The estimated value of additional recharge per borrow area is included 
;n Table 2 

In summary, our study indicates the Alternative 2,3, and 4 improvements would reduce recharge 
approximately 0.18 mgd and borrow area development would increase recharge approximately 0.32 
mgd. The balance of these effects indicates a net increase in recharge to the Shallow (Qva) Aquifer 
of approximately 0.14 mgd is likely as long as the borrow areas are undeveloped or unsurfaced. 

322 Aauifer Dischar~e Volume 

Discharge volumes from study area aquifers will increase in direct proportion to the increase in net 
recharge discussed above in Section 3.2.1. This i n m e  will be expressed partly as greater discharge 
to Miller and Des Moines Geeks, and partly as greater underflow to Puget Sound and the Green 
River Valley. Greater discharge to the creeks would occur shortly after development; greater 
underflow would likely not be detectable for many years, perhaps centuries. 

Greater cikharge to area shams would be observable primarily near the proposed borrow areas, 
where increased rechaxge would cause the water table (Shallow [Qval Aquifer) to rise. The rising 
water table would extend the area of pemnnial flow upstream and inaease the volume of seepage 
into the stream. 

The decrease in recharge associated with £dl placement for the airport improvements might also 
have a localized effect on aquifer discharge. In the new fill areas the reduction in recharge could 
cause the water table to drop slightly, thus reducing seepage into either Des Moines or Miller 

(. 
Geeks. These effects should be offset by the greater discharge discussed above. 

One other possible impact of increased recharge in the borrow areas is increased discharge if the 
water table rises to land surface and then flows out of the bomw area. This could only occur if the 
borrow area was excavated to below the seasonal high water table and an outlet was created for 
overflows. 

3.23 Groundwater Flow 

Regional groundwater 5ow dkections are not likely to change as a result of the increased recharge 
assodated with the Master Plan Update improvements. Small changes in local groundwater flow, 
however, could occur in the borrow areas through haeased recharge. Elevation of the water table 
in these areas could result in higher hydraulic gradients than existing conditions, and therefore 
increase local groundwater velocities. Similarly, changes in groundwater discharge, paaicularly 
along segments of Des Moines and Miller Geeks, may temporarily change local flow diredions 
toward the d. These effects are likely to occur primarily in the Shallow (Qva) Aquifer. 
Hydraulic gradients and groundwater velocity may also be reduced slightly below the proposed 
construction fill areas due to reductions in recharge. 



A- TECHNOLOGIES 

I 3 3  GROUNDWATER QUALITY 

Groundwater quality in the Shallow (Qva) Aquifer cnuld be impacted bg the proposed Alternative 
2,3, and 4 improvements through either infiltration of contaminated surface water assodated with 
construction activities or with later airport operations or bonow area development. However, aII 
of the potential impacts can be mitigated through proper planning and management. 

Construction-Related Impacts : Potential construction-related impacts to groundwater quality 
associated with the airport runway and ancillary improvements would depend on local construction 
area size, the amount of exposed soil, topography, proximity to water bodies, and the effectiveness 
of erosion and sediment controls implemented. In the borrow areas, graundwater quality may be 
impacted by construction-related contaminants introduced by infiltrating surface water. In both the 
borrow and the airport improvement areas, the potential for aonstruction impacts should be low 
based on the relatively short construction period and the restrictions likely to be applied by the 
permitting agencies. 

Potential construction impacts on water quality include a range of substances used during 
construction, indudkg fuels, lubricants, and other petroleum products, and construction waste such 
as concrete wash water. The Draft EIS identifies the potential for pollution resulting from accidental 
spills of these substances, from leaking storage containers, from refueling, and from construction 
@ p e n t  maintenance activities. The potential for these impacts should be minimized in areas of 
new impervious surfaces associated with the Alternative 23, and 4 improvements. 

Operations-Related Zmpnefs : Operational impacts on groundwater quality in the # mway 
and ancillary impmvement areas are related to new impervious surface area and associated 
stormwater runoff. The EIS reports that drainage from the new runway and taxiways would be 
detained on site and then conveyed to Des Moines Creek and Mier  Creek. Potential impacts to 
surface water quality are discussed in Chapter IV of the Draft HS. Essentially all of the new surface 
water runoff will leave the airport and not be available for infiltration Thus, the potential for 
groundwater contamination from this source is low. 

Potential groundwater quality impacts due to future airport operations in the improvement areas 
include those resulting from the use or leakage of hazardous materials (e.g, fuels and other 
petroleum products) stored at the airport. These contaminants could create conditions similar b 
those discussed in Section 25.2. However, the airport is aurently undertaking studies aimed at 
reducing the potential for future pundwater quality impacts from this sourn. 

In the borrow areas, operational impacts will depend on future development The HS reports the 
borrow areas may be cleared, graded, or surfaced; however, plans for the areas are currently 
undetermined. Because of the direct recharge to the Shallow (Qva) Aquifer from the borrow areas, 
future development in unsurfaced borrow areas could present significant water quality impacts to 
the groundwater system. 
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Potential impacts associated with Alternative 23,  and 4 improvements are summarized as follows: 

Groundwater Rechat9e and Dischame Volumes 

In areas where fill will be placed and compacted, including the runway and airport facility 
improvements, ,direct surface water runoff will be increased and recharge reduced. This 
reduction in recharge to the Shallow (Qva) Aquifer is estimated to be approximately 0.18 mgd. 

In b o r n  areas where the till will be removed to expose the Bperance Sand, Shallow (Qva) 
Aquifer recharge will be increased. Total additional recharge to the Shallow Aquifer 
associated with these new recharge areas is estimated to total approximately 0.32 mgd 

Alternative 2,3, and 4 improvements may result in a net increase in recharge to the Shallow 
(Qva) Aquifer of approximately 0.14 mgd. 

Elevation of the Shallow (Qva) Aquifer water table in the borrow areas due to increased 
recharge may d in temporarily inaeased discharge to nearby streams, and to upstream 
expansion of zones of perennial flow in Des Moines or Miller Creek, where they intersect the 
Shallow (Qva) Aquifer. 

A pafsibiity exists for groundwater discharge directly out of the bomw areas if they are 
excavated below the seasonal high water table and an outlet is created for overflow. C 
Borrow Areas 1 and 5 are in areas where the Lawton Clay is absent Recharge in these areas 
may therefore directly affect the Intermediate (Qc[3]) Aquifer. 

Regional groundwater flow di&ns are not likely to change as a result of the Master Plan 
Update improvements. Small changes in local groundwater flow, however, could occur in the 
borrow areas as a result of the possible elevation of the water table in these areas. These 
changes are likely to occur primarily in the Shallow (@a) Aquifer. 

Gmundwater quality in the Shallow (Qva) Aquifer could potentially be impacted by the 
proposed Alternative 2,3, and 4 improvements through either infiltration of contaminated 
surface water associated with conshuction activities or with later airport operations or borrow 
area development 

Potential construction impacts on water quality include a range of pollutants used during 
construction, including fuels, lubricants, and other petroleum products, and construction waste 
such as concrete wash water. The Draft EIS states pollution could result from accidental spills 
of these substances, from leaking storage containers, from refueling, and from construction 
equipment maintenance activities. The potential for construction impacts is considered low 
due to the short period of construction and implementation of best management practices. 



0 Operational impacts on groundwater quality in the proposed runway and ancillary 
improvement areas are related to new i m p e ~ o u s  surface area and assodated stormwater 
runoff. This potential is also considered low because most stormwater will be transported off 
the airport and not be available for infiltration. 

0 Potential groundwater quality imp& due to future airport operations in the improvement 
areas are primarily those rerulting from the use or leakage of hazardous materials (e.g., fuels 
and other petroleum products) stored at the airport. These contaminants could infiltrate 
similar to the existing contaminants discussed in Section 252. The potential for this to occur 
is considered low as d e s c r i i  above. 

Because of the direct recharge to the Shallow (Qva) Aquifer from the borrow areas, future 
development in unsurfaced bormw areas could potentially present significant water quality 
impacts to the groundwater system. 

Application of proper management techniques can reduce or eliminate all the potential impacts 
listed above as sources of groundwater contamination 



4.0 MITIGATION MEASURES \ 

Mitigation measures for impacts from construction and operation-related activities are discussed in 
the EIS, except where they relate to groundwater recharge or discharge. Mitigation measures 
identitied by our study for potential impads to groundwater are presented below. 

4.1 AQUIFER RECHARGE AND DISCHARGE 

Our study indicates a net increase in recharge to the study area groundwater system may result 
from the pmposed Alternative 2, 3, and 4 improvements. Little or no mitigation will likely be 
needed under these circumstances. However, where Shallow (Qva) Aquifer discharge may result 
from seasonal water table elevations rising above the base of borrow area excavations, containment 
could be constructed such that this water is detained within the borrow area, or the base of the 
borrow pit Eould be kept above the seasonally highest water table. 

4.2 GROUNDWATER QUALITY 

Most potential impacts to groundwater quality associated with the airport improvements will likely 
be prevented by continued implementation of existing management plans and techniques, and those 
that will be adopted for the improvements. 

For construction of the airport improvements and the borrow areas, potential contamination spills 
can be mitigated by implementation of best management practices such as construction waste 
handling plans and fueling and vehicle maintenance plans, and strict contractual requirements of 
contradon. Use of best management practices such as spill containment areas, phasing of 
construction activities (to minimize the amount of disturbed and exposed areas), and conducting 
activities during the dry season (April through September) also should prevent or reduce potential 
impacts on surfdce water and groundwater quality (Port of Seattle, 1995). 

As indicated in the EIS, various mitigation requirements stipulated by federal, state, and applicable 
local hws, policies, and design standards, will be applicable to construction and operafion of the 
new parallel runway development at the airport. It is assumed that construction and operational 
impacts on water quality will be mitigated through implementation of National Pollutant Discharge 
Elimination System (NPDES) permit requirements, detention requirements, and compliance with 
state waste and materials management requirements, water quality standards, and stormwater 
management guidelines Port of Seattle, 1995). 

Specific plans required as part of compliance with the Port's NPDES permit will need to be 
implemented to identify and control pollutants coming from the airport, and to prevent and control 
potential operational impacts on groundwater from industrial wastewater system (IN'S) and storm 
drainage system (SDS) discharges. 



In the event of future development of the borrow areas, mitigation against potential groundwater 
quality impacts to the Shallow (Qva) and Intermediate (Qc[3]) Aquifers will be necessary. This 
mitigation could indude pxwenting surface water run-on into the borrow areas from outside areas, 
reserving the borrow areas for activities with little or no potential for groundwater contamination, 
or dweloping the borrow areas with appmpriate controls. 
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Table 1 
General Groundwater Chemistry 
Shaplro lSea- lac EIS 
SeaTac ,Washington 

Shallow Aaulfet 
Hellums, Ellaston, Washington Memorlal Park, 
Brlttenbach, 6 Gkigrkh WWs (E.E.S., 1985) 

lnterrnedlate Aaul fe j  
Boulevard Park and Rivalton Helghts Wells 

I(~eattl8 Water Department, IQBO) 

I Expected water quality based on historical analysis d 
lnorganlc parameters (E.E.S., 1984) 

Deer, AaulfeK 
An~le Lake 6 Der Molnea Well8 (7-2895) 
(Personal ComrnunkaUon - Hlghline Water Dlatrict) 
I 

Notes: 

mgA. - Mlllgrams par liier. 
NIA - No( available. 
pmhodcm - Mlmmhoa per centimeter. 

NIA 79.2 142 

160-195 NIA 

NIA 80 

NIA NIA 

NIA 

3 - 5  

NIA 

4 

- 

NIA 

1.0 - 7.3 

5 

2 - 7  



AGI EcHNoLoclEs 

Table 2 
Summary of Borrow Area Acreage, Fill Volume, and Estimated Recharge 
ShapirofSea-Tac €IS 
SeaTac, Washlngton 

a) NGVD 1929 Datum. 
b) From Shaplro, 1995. 
c) Based on 39 inches precipitation, minus 10% evaporation and 10% runoff. 

1 
2 
3 
4 
5 

250 to 350 
175 to 275 
250 to 350 
290 to 395 
275 to 475 

TOTAL 

110 
20 
60 
40 
60 

Notes: 

290 

0.5 
0.65 
2.90 
2.20 
1.75 

8.0 

3,537,215 
450,552 

0 
447,595 

1,523,534 

188,471 
24,006 

0 
23,849 
81.177 

5,858,896 317,503 





Stratlgraphic Unlt Geologlc Deserlpllon Hydrostratlgraphlc Unlt 
Symbol As fdentlfied in SKCQMP and Reglonal Correlation Modified from HWFASR 

Flll Miscellaneous sutfldal Hlls Parched Zone 
Seasonally perched grwndwater occure 
at base ol tUls on top of tIII. 

Recent Alluvlum Prlmerlly Ilne aralned aand, rs', a i d  peat deposited Seasonally perched groundwater occurs 
along #ream chennels and : :!oms. at base of allwlum at top of IIII. 

Vashon Recaoslonal Outwash Scanered dspmlta of well sorted sand and gravel. ~yplcalty Seasonaliy perched groundwater occurs at base 
Include oulwash daposlts. of Recesslonal Outwash on top of 1111. 

Vashon Tlll Compact mlxture of gravel In a gray Aqultard 
clayey, sMy sand l~~pnrM, Nth rmasbnal boulders Prlmarlly of low permeabllily excep( for Isolated lenses 
and lenses of sand and gravel. Typically mantles older of sand which may oontaln water seasonally. Typically 
Vashon glaclal and nongladal deposits h study area. averages 10 to 50 feet Ihlck. 

Vashon Advance Outwash Predomlnanlly sand h aludy area. Locally may Shallow [Ova] Aquifer 
Include very flne send and slit (Esperance Sand of Mulllneaux. 1eW hWaratety permeable aquner wllhtyplcaliy abundant water; 
Colvm Sand of Molenaar, 1963). pdmarlly uncontlned. Typically SO to 150 leet thlck. 

Lawton Clay Glaclo-lacwrlne deposn prlmarlty composed of lamlnated Aqultard 
clayey sllt, alily clay, sllt, andtlne sand (Mulllneaux, 1965). Low permeabllliy deposll which Impedes downward 

flow to aC(3) Aquiter. Typlcalty 50 to lo0 lea thlck. 

Thlrd Coarse-Qralned Deposlt Typically oxldlzad glaolal outwash sand and gravel tntormedlrte IOc(9n Aqulfar 
(Salmon Sptings Ddn of Crandell, et al.,l056). ~ l ~ a l l y  saturated, hlgh permeabilKy aqulfer, pdmarlly 

confined. Reglonally Imporlard for water suppv. Supples 
Seattle Water Department Highllne Well Fleld. 

Thlrd FlmQralned Deposlt Composed prlmatlly ol (In9 to medlum allty send. Aquitard 
Contalns andestte gralns lmpatllng characterktb lavender hue Typically low permeabllily relatlve to overlying 
(Puyallup Formalion of Crandell. el el.. 1958). and underlyhg aquifers. Impedes vetllcal flow balween Qc(3) 

and Qc(4) Aquifers. Thickness typically 50 to 250 feet. 

Fourth Coarse-Gralned Deposit Coarse gralned depostls (lormallon uncem). m p  Hlgh IQc(4)I permeablllty, Aquifer confined aquifer. Thlhess uncertain. 

Reglonally used tor water supply. Supplles Hlghline Water 
Dlstdd wells. 

~ourth FW-~ralmrd bpcwit Primarily slliy day (lormatbn uncertain). Aqultard 
Low permeability deposlt wNch Impedes dormward 
IlOW. ThlCkness uncetlln. 

Tertiary Bedrock PdmpaNy arbslc, mlcacaous sanddone and lnlet~eddad Bedrock 
shale and coal. Localty lncludea tMck sequence of volcenlc Hydraulic characlerlsllca uncatlaln. 
sandstone and conglomerate, tuflaceous sllUone, tulf- 
breccla, and lava flows (Pugel Group ol Waldron, et el., 1082). 

SKCGMP - South Klng County Groundwater 
Management Plan (south ~ l n ~  county Groundwater 
~dvlsory commlnee, 1080) 

HWFASR - Hlghline Wen Field Aquler Storage and 
Recovery ProJect (Seattle Water Depatlment, 1894) 
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SITEID 
UT1IIl)E 
ALTIIWL 
*LL I P T H  
WATER L M L  
SCREEN 1NT. 
D l 1  LLER 
E L L  WN€R 

b72919122182501 LOUL MWBER ZSN104E-16D02 
47-19s LCUGIME 122d1&125s 
365.00 QWST. DATE M/251192)5 

75.00 DEPTN 75.00 
61.W U.L. DATE 11/13/1986 
1 - 0 0  - n.oo 

llOlMlD0 
SEATTLE UATER DEPT. 

1 : 0- M GLACIAL T I U  
2 : 20- 75 DRISE, DAMP m m, BR, F-WED SANO 
3 : 75- DENSE, DAUP. GRAY SILT 

SITEID 
LATI-E 
ALTITUOE 
U€LL DEPTH 
UArER L M L  
SCREEN INT. 
DRILLER 
E L L  W R  

47€919122182502 LOCAL W E R  23NIOSE-16D3 
47d29mlPs LONGITWE lZZd18m2Ss 
365.00 CCfiST. DATE 06/23/1985 
297.00 BOLE DEPTH ~ 9 7 . 0 ~  

7871.00 Y.L. DATE 07/18/198S 
212.00 - 297.00 
m 1 w  
SEATTLE UITER DEPT. 

SITEID 
LAT IME 
ALTtt'WE 
E L L  DEPTH 
UATER LEVEL 
SCREEN IYT. 
DRILLER 
'ELL W E R  

LR8L2122175801 LOCAL m E R  t3NIOCE-16YOl 
L?Q&Sto L f f lG lME 122d17mSBs 
390.00 Cr)rrST. DATE 04/09/1985 
109.00 WE DEPTH 109.00 
84.00 U.L. DATE 1111311986 
98.00 - 108.00 

NOKKAIDO 
SEATTLE W E R  OEPT. 

SITEID 
LATITUDE 
ALTITUDE 
E L L  DEPTH 
UATER LEML 
SCREEN INT. 
DRILLER 
E L L  CUNER 

4?2812122175?Dl LOCAL NUMBER 23NlWE-16K02 
47d2Enb20 LWGIlWE 122d17167s 
390.00 CONST. DATE W/W/1985 
~ 0 . ~ 0  HOLE DEPTH 729.00 
120.00 U.L. DATE 1 1 1 1 3 1 1 ~  
220.00 - 320.00 
WXKA1DO 
SUTTLE WATER DEPT. 

IN1 
110. INMCFT) DESCRIPTIW 
-.--------*..--*--------.---------.----------------.-- 

1 : 0- 13 D M ,  QPIOR, SLIGHTLY CR, SDY SLT 
2 : 13- 152 D m ,  BR, F-NED SO UlSOPIE GR rmES 
3 : 152- 165 M, BW-GRY, VERY FINE SANDY SLT 
6 : 11- 185 MD151, BLUE-GUY, SLIGHTLY F SDY SLT 
5 : 16'5- 1 W  DAW,GRY,RLL,VERY SLN, GR SAW0 
6 : 1W- 330 W, GRY, SLIGHTLY SLTY TO CLEAN 
7 : 330- 363 UR. GRY, GRAVELLY SAND 
8 : 363- W D W ,  GRAY, SANDY AMD FINE S Y  SILT 
9 : W- CTI MOIST TO ST, GRAY. SILTY To a m  

10 : LIZ- 580 VET, GRAY, SANDY GRAVEL UICOBBLE 
11 : 5 9 -  602 VET, GRAY, SANDY, eOBELY GR 
it : MZ- 619 OM, GRAY, s l L n  UP AND nm SLT 
13 : 619- 6t3 m, GRAY, SLIGHTLY GRAVELLY SANO 
10 : 623- 704 DAMP, GRAY, s I L n  a y  AND ~ Y E Y  SLT 
15 : 704- 729 DAMP, WlTE TO LIGHT GRAY SINOSTWE ---.---*----------------.--....--.--.--------.------.. 
SITEID 
UTITWE 
ALTllWE 
UELL DEPTH 
U A W  LEVEL 
SCREEN INT. 
OR I LLER 
YELL OUnER 

CfZB5C122183101 LOCAL UUlBER UYIWE-16N01 
47d29rJCs LONGITWE 122dl&a31s 
n 5 . W  CONST. DATE 12110/1987 

47.00 HOLE DEPTH 54.50 
292.00 U.L. DITE 12/07/1987 

12.W) - 47.00 
EDBORING 
SEATTLE WATER DEEARTUENT 

SITEID 
UTITUOE 
ALTITWE 
YELL DEPTH 
WATER L M L  
SCREEN INT. 
DRILLER 
UELL W E R  

LR843122190901 LOCAL WUn8ER UYIWE-1ROI 
C7d2%3s L f f l G l M E  122d19naPs 
320.W CDNST. DATE 0812lI1973 
99.00 HOLE DEPTH 110.00 
19.00 Y.L. DATE 11/21119BL 
89.W - 94.00 

STATEUIOE DR 
HELLWS JAUES 



GLACIAL T I L L  
GRNSH-MY. VERY HARD. UAYEY S ILT  - 
GRAY, VERY DENSE, SILTY SAND 
GRAY, VERY DENSE, F-na) SANO 
GRAY, VERY DENSE, SILT 
GRAY, VERY DENSE FINE UYO 
GRAY, VERY DENSE, SILTY SAND 
GRAY, VERY D m  FlNE UYO 
GRAY, VERY w, W Y E I  S I L T  
GRAY, VERY DENSE, FINE SAND AND SLT 
GRAY VERY DENSE e u y n  SILT 
GRAY, VERY DENSE, GQAVELLY YJlD 
GLACIAL T l L L  
GRN-GRY. VERY DENSE. F-CRSE SAND 
&Y, V-DENSE, HARD; SD 8 CLY S ILT  
GRY-BR, VERY DENSE SANDY GRAVEL 
GRAY, VERY DENSE FlNE SAND 
GRAY, VERY HARD, SILTY CLAY 
GLACIAL T I L L  
CRY-BR, VERY OENSE, SAND 
CRY, VERY HARD, SILTY CLAY 
GRAY, VERY DENSE, FINE SILT AND m 
tRAY. VERY HARD. SILTY CLAY 

SITE10 472&?01ZZ2D0002 LDCAL WWBER 2 3 N / W - 1 9 1 0 2  
LATITWE 47-s UWGINDE 122dZOld)Os 
ALTITUDE 363.60 CWST. DATE (U/23/1982 
E L L  DEPTH 320.00 HOLE DEPTH 427.00 
UAER LEVEL n.w W.L. DATE 07/19/1982 
SCREEN tHT. 260.00 - m . 0 0  
DRILLER PITCHER 

GUCIAL  T l L L  
GRNSH-CRY, VERY HARD, CLAYEY S ILT  
GRAY, VERY OENSE, SILTY SAND 
GRAY. VERY DENSE, F-HED SAY0 
GRAY, VERY DENSE, SILT 
GRAY, VERY DENSE FINE SAND 
GRAY, VERY DENSE, SILTY SAND 
GRAY, VERY DENSE FINE SAND 
GRAY, VERY W, CLAYEY S I L T  
GRAY, VERY DENSE, FINE SAND P SILT  
GRAY VERY DENSE CLAYEY S l L T  
GRAY, VERY DENSE. GRAVELLY SAND 
GLACIAL T I L L  
GRN-CRY, VERY DENSE, F-CRSE SAND 
GRAY, V DENSE, HARD, SD 8 U Y  S ILT  
GRY-BR. VERY DENSE SANDY GRAVEL 
GRAY, VERY DENSE FlNE SAND 
GRAY. VERY IURD. SILTY CLAY 
GLACIAL T l L L  
GRY-BR, VERY DENSE, SAND 
GRAY. VERY HARD, SILTY CLAY 
GRAY, VERY OENSE, FINE S ILT  AND SO 
GRAY, VERY HUID, SILTY CLAY 

B R W  W O Y  T I L L  
BR(M SWO u/SOWE S l L T  AND GRAVEL 
BRWY GRAVEL wlrn WE SAND 
B R W  SW UlTH  W E  GRAVEL 
BROW CWPACTED SILT AND FINE SAND 
BRWN WPAETED SILT, SAND & GRAVEL 
B R W  SAND WITH SlLT AND SAND 
BRCUN WODERATLY ECI(PACTED SLT,SOLC? 
GRY SlLT AN0 F-SAND UlPEAT 8 Uoa, 
W Y  SILTY CLAY 
GRAY SILTY CLAY U/GR 8 m 
CRY T l L L  COWPACTED SD GP SLT 8 CLY 
GRAY SlLT CLAY AND FINE U) Y/YOOD 
GRY TO BLK SO & GR W/SOnE FINE 
SAND AND S ILT  MATRIX 
GRY TO BLK SAND AND GR U / I Y  CLAY 
GRAY SILT 
GRAY TO BLK GRAVEL AND SAW 
CRY PDDRLY SORTED 50 8 GR U/ SLT 
GRY GRY AND BLK GR AND MED-QS SD 
GREEN CLAY 
GR AND SO UlGRN CLAY & GRY SAND 
FINE GRY fO AND CLAY 

S lTE lD  
U T I T W E  
ALTITUDE 
E L L  DEPTH 
WATER LEVEL 
SCREEN INT. 
DRILLER 
YELL W E R  

4RBZZ lZUOlPO2  LDCAL NUMBER 23NlOLE-19802 
47QBnS2s LONG1 TWE lZZQDml9s  
37'5.00 CWST. DATE 02/04/1986 
354.00 HOLE DEPTH 620.00 
120.00 U.L. DATE 07/16/1986 
284.00 - 304.00 
RICHARDSON 
KCYD 4 9  

GRAY GLACIAL TILL, YWEUHAT SANDY 
SAND AND GRAVEL WITH CLAY 
LOOSE COARSE GRAVEL, DRY 
BRWN SILTY SAND 
GRAY LOOSE SAND AN0 GRAVEL 
GRAY SAND MJD CLAY WITH SOnE GRAVEL 
GRAY BROW SAND AND GR U l t U Y  
B R W  SILTY CLAY AND SAND 
EROU SILTY CLAY AND SAND 
CWPACTED GRAY SILT 
GRAY CLAY AND GRAVEL 
CWPACTED GRAY CLAY COBBLES AND SO 
GRY SILT AND F-IIED SD SOnE Urx) 

GRAY SANDY S l L T  W/SOME GRAVEL 
GRAY SILTY SAND WITH SOHE GRAVEL 0 

DARK GRAY SILT AND CLAY 
DK GRAY GUN, SLT w m  PEAT 



SITEID 47282QlZtll)CM)l LOOL W E R  23ll ~7 E- A01 S f l E l D  4RBZO12218(603 LOUL NLMBER 2 3 N / ~ - 2 0 1 0 3  
I A Y I n a E  47d28m206 LONGITUDE 122dltinJQ L A T I M E  47d2- LWitTUDE 1 2 2 d l W r  

~~ . 

A L T I M E  290.40 &ST. DATE OS/W/1982 
'ELL DEPTH 15-00 WE DEPTH 367.00 
VAER LEVEL 7.50 V.L. DATE 611011982 
#REEN INT. 70.00 - 15.00 
DRILLER PITCHER 

I N r  
NO. IYNL(R) OESCRIPTIOI( ____-....-.-.-----------*-----.----*--------..-------- 
1 : 0- 20 YELLUSH-BR. VERY DENSE, SAMDY GR 
2 : 20- 38 GUCIAL TILL 
3 : 38- 44 GRAY, VERY DENSE, F-CRS SAUD 
4 : 44- 65 GRAY, VERY DENSE C-CRS SILTY SAND 
5 : 65- 110 GRAY VERY DENSE, f-CRS SAW 
6 : 110- 117 GRNSH-BU. VERY DENSE GRVL C mBBLE 
7 : 117- 123 m y ,  VERY DENSE, SANDY GRAVEL 
8 : 12)- 128 GRAY, VERY DENSE, SLn m y  GRAVEL 
9 : 128- la GRAY, VEW MRD SILT 

10 : la- 140 naousn-~u, VERY DENSE, SILTY SAM 
11 : 140- 197 GRAY, VERY DENSE, GRAVEL AWO SAND 
12 : 197- tZC GRAY, VERY DENSE, SAmy GRlVEL 
13 : 224- 244 GRAY. VERY DENSE, S A M  
14 : 244- 2% GRAY, VERY DENSE SANO AND SILT 
15 : 2%- ?4 GRAY YERY HARD CLAYEY SILT 
16 : W- 3 4 7  GRAY, VERY DENSE 51110 
17 : 347- 3% GRAY. VERY HARD, CLAYEY SILT 
18 : 356- 567 GRAY VERY DENSE SANDY SlLT ._____-__-----.-------.---.*-.----------------------.. 

4 
>Lsnm 4 R d t C 1 2 2 1 ~ 2  LOUL N U W R  XN/64E-20102 

U T l M E  4 7 d Z W 0 ~  LONGITUDE ladll?d& 
- A L T I M E  290.40 RU(S. DATE 05/06/1982 

YELL DEPTH 195.50 HOLE DEPTH 367.00 
WATER L M L  6.50 ILL. DATE 05/10/1982 
SCREEN INT. 150.W) - 180.00 
DRILLER PITCHER 

I NT 
NO. INMCFT)  OEStRIPTION ..------.-------------*.---...-------.--------------- ? 

1 : 0- 20 YELLYSH-BR, VERY DENSE. SANDY GRVL 
2 : M- 3 8  GLACIAL TILL 
3 : 38- 44 GRAY, VERY DENSE, F-COARSE SAW 
1 : U- 65 GRAY, VERY DENSE F-COARSE SLTY SD 
5 : 65- 110 GRAY VERY DENSE, F-COARSE SAM 
6 : 110- 117 GREENISH BUCK, VERY DENSE GR & CBL 
7 : 117- 123 GRAY, VERY DMSE, SANDY GRAVEL 
8 :  la- la  VERY DENSE, SLTYSOY GRAVEL 
9 : 128- 133 GRAY, VERY HARD SILT 

10 : 133- 14D BRWSH BLK, VERY DENSE, SILTY SAND 
11 : 140- 197 GRAY, VERY DENSE, GRAVEL AN0 SAND 
12 : 197- 224 GRAY. VERY DENSE, M Y  GRAVEL 
13 : 224- 244 GRAY, VERY DENSE, SAND 
11 : 244- 2% GRAY, VERY DENSE SAM AMD SILT 
15 : zsb- 343 GRAY VERY HARD, cum SILT 
16 : 3 3 -  347 GRAY, VERY DENSE SAND 
17  : 347- 356 W Y ,  VERY HARD, CUYEY SILT 
18 : 356- 367 GRAY VERY DENSE SANDY SILT -----.-.-.--------..---...--.-------.------..------.-* 

A L T I M E  290.40 CONS. DATE 05/06/1962 
DEPTH 365.00 HOLE DEPTH 367.00 

W E R  L M L  40.30 V.L. DATE 07/16/1982 
S E R ~ N  mr. uo.w - no.m 
DRILLER PITCWU( 

lNT 
NO. I N M ( F T )  DESCRlPlIOW -.------*---.---.-------.-----.-.--------------------- 
1 : 0- 20 VELLYSH-BRU, VERY DENSE, SANDY GRV 
2 : a- 38 m c r a  TIU 
3 : 38- 44 GRAY, V O W ,  F-COARSE SAND 
4 : 54- 65 GRAY, VERY OENSE $-COARSE SLTY SD 
5 : 65- 110 GRAY VERY OENSE, F-COARSE SAND 
6 : 110- 117 GRNSH B U .  VERY DENSE GR L COBBLES 
7 : 117- 12) GRAY, M R Y  DENSE, SAWY GRAVEL 
8 : 123- 128 GRAY, VERY DENSE, SILTY SOY GRAVEL 
9 : 128- la GRAY, VERY UIW s I L n  

10 : la- 140 WH BU, VERY DENSE, SILTY WB) 
11 : 140- 197 BUY, VERY DENSE, GRAVEL L SAND 
12 : 197- 224 .BUY, VERY DENSE, SANDY GRAVEL 
13 : 224- 244 GRAY, WRY DDISE, SAND 
14  : 244- 254 GRAY, WRY DENSE SAM AH0 SILT 
15 : 254- 343 GRAY VERY HARD, CLAYEY SILT 
16 : 343- 367 GRAY, M R Y  DENSE SAND 
17 : 367- 356 GRAY, VERY HARD, CLAYEY S lLT  
18 : 3%- 367 GRAY WRY DENSE SANDY SILT -------------------------------.----------------.----- 

L I D  
U T l T l R E  
M T I T l R E  
KLL o m n  
urn LEVEL 
~ E E N  INT. 
DRILLER 

&7dZhZ l  s LOWGIME 122Ul9M~ 
472K1122192101 LOCAL W E R  23NIWE-20C01 

354.80 COWS. DATE 06/07/1982 Bq 
M A D  HOLE DEPTH 435 .W < 
1L.20 L .  A 06/15/1982 
55.00 - 50.00 

PITCHER 

INT 
NO. I N M C F T )  DESCRIPTION .-----------------------------..-----.---------------- 
1 : 0- 13 YELLWH-BRY, DENSE, SILTY SANDY GR 
2 : 13- 119 YELLWH-BR, OENSE, F-PIED W D  
3 : 89- 130 GRAY, VERY DENSE, SILTY SAND 
1 : 130- 149 GRAY, VERY RIRD, SILTY c u r  
5 : 149- 153 GRAY, VERY HARD CLAYEY SILT 
6 : 153- 165 GRAY. VERY DENSE, GRAVEL AND SAND 
7 : 165- 17b GRAY, VERY DENSE. SILTY SAND 
8 : 176- 196 GRAY, VERY DENSE GRAVEL AND SAND 
9 :  1 9 4 - 2 0 4  GRAY.VERYRIRD, CLAYEY SILT 

10  : ZOC- 214 GRAY. VERY DENSE. SAND 
11 : 214- 2% GRAY. VERY DENSE GRAVEL A M  SAND 
12 : 2%- 349 GRAY, VERY NARD, CLAYEY SILT 
13 : 309- 318 . GUCIAL TILL 
14 : 318- 323 GRAY. VERr HARD, CLAYEY SILT 
IS : 323- m GRAY. VERY DENSE, SANDY SILT 
16 : 333- 367 GRAY, VERY HARD SILT 
17 : 367- m GRAY, VERY HARD SILTY CLAY 
18 : m- 393 GRAY, VERY NARD, CLAYEY SILT 
19 : 393- 414 GRAY. VERY HARD, SILTY U A Y  
20 : 414- ~ S S  GRAY, FY lum CLAYEY s r u  .--.-...---------.-----.------.-*---...---...-------- 



SITEID 472821122192102 LOUL W B E R  23NIW-2OCOZ 
LATITWE 47d2lhSls LDNOITME 122dl%121s 
ALTINDE 356.80 CONST. OAT€ 06/07/1982 
UEU DEPTH 289.50 HOLE DEPTH 435.00 
UATER L N E L  73-10 U.L. DATE 06/18/1982 
SCREEN INT. 23&.00 - 274.00 
DRILLER PITCHER 

I NT 
NO. I N M C F T )  .-.-.----------- 
1 : 0- 13 
2 : 13- 89 
3 : 89- 130 
4 : 130- 149 
5 : 149- 153 
6 : 153- 165 
7 : 165- 176 
8 :  1 7 6 - 1 9 4  
9 : 194- 204 

10  : 204- 214 
11: 2 1 4 - 2 9 4  
1 2 :  294-349 
13 : 309- 318 
1 : 318- 323 
1s : 323- m 
1 6 :  333-367 
1 7  : 367- 373 
1 8 :  3 7 3 - 3 9 3  
19 : 393- 411 
20 : 414- 435 

DESCRIPTION ----*-*---.------------...------------ 
YELLYIH-BR, DENSE. SILTY SANDY tR 
YELLUSH-BR, DENSE, F-MED SAND 
GRAY, VERY DENSE, SILTY SAND 
GRAY, VERY HARD, SILTY CLAY 
GRAY, VERY HARD t u y n  SILT 
GRAY, VERY DENSE, GRAVEL AM SAND 
GRAY, VERY DENSE, SlLTY SAND 
GRAY, VERY DENSE GRAVEL AND SAND 
GRAY, VERY HARD, a y n  SILT 
GRAY, VERY DENSE, SAM 
GRAY, VERY DENSE GRAVEL AND UNO 
GRAY, VERY HARD, CLAYEY SlLT 
GLACIAL T lLL  
GRAY, VERY HARD, CUYEY SILT 
GRAY, VERY DENSE. SANDY SILT 
GRAY, VERY HARD SlLT 
GRAY, VERY HARD SILTY CLAY 
GRAY, VERY HARO. CLAYEY SILT 
GRAY, VERY HARD, SILTY CLAY 
GRAY, VERY HARD CUYEY SlLT 

SITEID 472821122192103 LOUL NUMBER XN104E-20C03 
U T I N D E  4 7 d Z h Z l s  LWGITUDE 122dlPn21c 
ALTITUDE 354.80 CONST. DATE 06/07/1982 
UELL DEPTH 341.00 HOLE DEPTH 435.00 
UATER L N E L  83.00 U.L. DATE 05/20/1982 
SCREEN INT. 316.00 - 326.00 
OR 1 LLER PITCHER 

I N 1  
NO. INTVL(FT) DESCRIPTION 
--*-------------------------------------*------------- 

1 : 0- 13 YELLUSH-BR, DENSE, SLTY S D Y  GRAVEL 
2 : 13- 89 YELLUSH-BR, DENSE, F-WED !iAND 
3 : 89- 130 GRAY, VERY OENSE, SILTY SANO 
4 : 130- 149 GRAY, VERY HARD, SILTY CLAY 
5 : 149- 153 GRAY, VERY HARD CLAYEY SILT 
6 : 153- 165 GRAY, VERY OENSE, GRAVEL AND SAND 
7 : 165- 176 W Y ,  VERY DENSE, S I L N  SAND 
8 : 176- 1% GRAY, VERY DENSE GRAVEL AND SAND 
9 : 1%- 204 GRAY, VERY HARD, CLAYEY SILT ' 

10 : 204- 214 GRAY, VERY DENSE, SW 
11 : 214- GRAY, VERY DENSE GRAVEL AND SAND 
1 2  : 294- 309 GRAY, VERY HARD, CLAYEY SlLT 
13 : 309- 318 GLACIAL TILL 
14 : 318- 323 GRAY, VERY HARD, CLAYEY SlLT 
1 5 :  3 2 3 - 3 3 3  CRAY,VERYDENSE, SAWYSILT 
16 : m- 367 GRAY, VERY HARD SILT 
17 : 367- 373 GRAY, VERY HARD SILTY CLAY 
18 : m- 393 GRAY, VERY HARO, CLAYEY SILT 
19 : 393- 414 GRAY, VERY HARO, SlLTY CLAY 
20 : 414- 435 GRAY, VERY HARD CLAYEY SILT 
----------------*----------.-------------------------- 

SITEID 672@211221921OC LOUL NWUER XN/04E-2DC04 
LATITUDE 47d2&21s L W G I M E  122dl%n2ls 
ALTITUDE 354.80 -ST. DATE 06/07/1%2 
YELL DEPTH ~ 5 . 0 0  WLE DEPTH 635.00 
YATER LEVEL 84.60 U.L. DATE 05/03/1982 
EEILEEN INT. 610.00 - 415.00 
DRILLER P I  TCMR 

INT 
YO. I Y M ( F T )  DESCRIPTIW -------------.-----.-----------..--..-----------..---- 
1 : 0- 13 YELLYSII-BR, DENSE, SILTY SNDY I R K  
2 : 13- 89 ELLUSH-RR, DENSE, F-MED SAND 
3 : 89- 1% GRAY, VERY DENSE, s I L n  SAND 
4 : 130- 149 GRAY, VERY HARD, s l L n  CLAY 
5 : 149- 153 GRAY, VERY HARD c u m  SILT 
6 : 1s- 165 GRAY, VERY DENSE, GRAVEL AND SAND 
7 : 165- 176 GRAY, VERY DENSE, SILTY SAND 
8 : 176- 1% GRAY, VERY DENSE GRAVEL M SAND 
9 : 1%- 204 GRAY, VERY HARD, CLAYEY SILT 

10 : 204- 214 GRAY, VERY DENSE, SAND 
11 : 214- 254 GRAY, VERY DENSE GRAVEL AND SAND 
12 : 294- 309 GRAY, VERY HARD, CLAYEY SILT 
13 : 309- 318 GLACIAL TlLL 
14 : 318- 323 GRAY, VERY HARD, CLAYEY SlLT 
15 : 323- a3 GRAY, VERY OENSE, SAWY SILT 
16 : m- 367 GRAY, VERY HARD SILT 
17 : 367- m GRAY, VERr HARD SILTY CLAY 
18 : 373- 393 GRAY, VERY HARO, CLAYEY SILT 
19 : 393- 114 GRAY, VERY HARD, SILTY CLAY 
20 : 414- 435 GRAY. VERY HARD CLAYEY SILT 
---*--------------...-------------..*---------------.- 

LWGITUOE 122dlBm055 
472823122180501 LOCAL YUMBER 231404E-21601 

L A T I M E  47d28m23s 
A L T I M E  436.80 CONST. OATE 05/25/1982 9q 
YELL DEPTH 167.00 HOLE DEPTH 512.00 - c 
UATER LEVEL 122.30 U.L. DATE 07/16/1982 
SCREEN INT. 137.00 - 147.00 
OR1 LLER 

IN1  
NO. INlVL(FT) DESCRIPTIW -.------------.-----*-.--.-.------------------..----** 
1 : 0- 6 YEITHERED GLACIAL TlLL 
2 : 6- 22 GLACIAL TlLL 
3 : 22- 118 GRAY, V DENSE, F-COARSE SAND 
4 : 118- 134 GRAY, VERY OENSE GRAVELLY SAND 
5 : 134- 141 GRAY. VERY DENSE SAND 
6 : 141- 166 GRAY, VERY DENSE SILTY SAND 
7 : 164- 179 GRAY, VERY DENSE, SAND AND GRAVEL 
8 : 179- 182 GRAY, VERY DENSE SAND 
9 : 182- 217 GRAY, VERY DENSE SAND AND SlLT 

10 : 217- X 0  GRAY, VERY DENSE SAND 
11 : 230- 286 GRAY VERY DENSE, SILTY GRVL 8 SANO 
12 : 286- 370 GRAY, GRAVEL AND SAND 
13 : 370- 400 GRAY, VERY OENSE SAND 
14 : &00- 403 GRAY, VERY DENSE SILTY SAND 
15 : 603- 413 GRAY. VERY OENSE SAND 
16 : 413- 418 GRAY, VERY DENSE SILTY SAND 
17 : 418- 437 GRAY, VERY DENSE SAND 
18 : W7- 448 GRAY, VERY DENSE SILTY SAND 
19 : C18- 453 GRAY, VERY HARD, CUYEY SILT 
20 : 453- 458 GRAY, VERY DENSE, SAND 
21 : 458- 4TJ GRAY, VERY DENSE, SAM AN0 SILT 

: 473- 483 GRAY, VERY W ,  SILTY CLAY 

1 



SiTEID 
U T I M E  
A L T I M E  
UELL DEPTH 
WATER L M L  
SCREEN IHT. 
DRILLER 
YELL W E R  

4RBZOl tZ lO141  LQUL mJleER 23N101E-21C03 
47dZlWO8 LOWGIME 122dllL*lts 
429.00 CONST. DATE 07/29/1962 
m.00 m . 0 0  
169.00 U.L. DATE 0~/24/1928 
2Es.00 - 325.00 
IWW(U1W 
WRT OF SEAm 

IHT 
YO. I H M ( F T )  ------..---.*--- 
1 :  0 - 2 1 )  
2 :  28- 56 
3 :  36-111 
4 : 111- 151 
s : 151- im 
6 : 170- 18s 
7 : 185- 226 
8 : 226- 2 4  
9 : 240- 244 

10 : 2 u -  274 
11: 276-337 ----.-.-----.--- 

DESCRIPTIrn ------------------...-----------.----- 
GLACIAL T I U  

V DENSE, F-CRS STY SAND 
GRY BRW, V DENSE, F-WED SAND 
GRY m, V DENSE GRAVELLY UND 
GRY BRWN, VERY DENSE F-CRS SAND 
GRAY, VERY HARD, SILT 
GRY, V DENSE, SDY GRAVEL W a t .  ORG 
GRY, V DENSE, GRAVELLY SD U/OC.ORG 
GUT, V DENSE SANDY SILT 
GRAY, VERY DENSE $AMY GRAVEL 
GRAY, VERY DENSE SANDY GRAVEL ---------.---.-.---------------------- 

SITEID 
U T I M E  
A L T I M E  
YELL DEPTH 
WATER LEVEL 
SCREEN INT. 
DRILLER 
*LL QlWER 

5R810122173ml L O U 1  ILWBER 23NlOf.E-21H07 
47QB.10~ LONGlME 1 2 2 d l 7 d 7 s  
510.00 CONST. DATE 06/01/1985 
107.50 HOLE DEPTH 107.50 
95.00 U.L. DATE 07/18/1985 
95.00 - 105.00 

WO*XAIW 
SEATTLE WATER OEPT. 

SITEID 
L A T I M E  
ALTINDE 
UELL DEPTH 
WATER LEVEL 
SCREEN INT. 
DRl LLER 
UELL OUWER 

l72826122162601 LOUL WNBER m(104E-ZU01 
4 7 Q W 6 s  LOWGIME 122d14nZbs 
2 S . W  CDNST. DATE OS/M/1981 

70.00 HOLE DEPTH 7l.W 
16.00 U.L. DATE 06/01/l981 
62.00 - 67-00 

B6J DRLG 
ELLAFSOI. LARRY 

INT 
NO. I l M ( F T )  DESCRIPTION ---------------------..--.-----------.---.------------ 
1 : a- m UH~TE SAND, WATER 
2 : m- 71 . BLUE CL*Y 
3 : n- BLUE SILT 

l l T  
NO. I N W U f T )  DESCRIPTIOl ,---------------.-----....-------.-.--- 

m~m-BW, v DENSE SLTY GR L a 
Q M I A L  T ILL  
GRAY, VERY DM=, r w E  SAND 
GRAY, VERY DENSE, SAND A D  SILT 
GRAY, VERY HARD SILTY CLAY 
GRAY, VERY WARD, SILT 
GRAY, VERY HARD S I L N  CLAY 
GRAY, VERY DENSE, SILT AND UwO 
GRAY VERY HARD SANDY, CUYEY SILT 
GRAY, VERY DENSE SANDY SILT 
GRAY VERY DENSE SILT AND SANO 

1 2  : 189- 9- GLACIAL TILL 
13 : ZQS- m GRAY VERY HARD s 1 L n  EUY 
14: 257-295  GRAT,vRY WARD,SILT 

SITEID 472822122164W2 LOUL YUneER 23NIOLE-22CO2 
LATITUDE 67d2EmZ3 LONGIME 1 2 2 d l W 9 s  
ALTIME 2 7 2 . 4  COHST. DATE 05/19/1982 
YELL DEPTH 200.00 HOLE DEPTH 335.20 
UAER LEVEL 17.20 U.L. DATE 05/23/1962 
SCREEN INT. 1M.00 - l W . W  
DRILLER PITCHER 

IYT 
NO. I H M t F T )  DESCRIPTION ---.-------.--------------.-----------.--------.------ 
1 : 0- 9 YELLSH-MU, V-DENSE SLTY GR L SAHD 
2 : 9- 32 GLACIAL TILL 
3 : 32- 65 GRAY, VERY DENSE, FINE SAND 
4 : 65- % GRAY, VERY DENSE, SAD AND SILT 
5 : %- 1W GRAY, VERY WARD SILTY CUY 
6 :  1 0 4 - 1 1 7  GRAY,VERY IURO, SILT 
7 : 117- 123 GRAY, VERY HARD SILTY CLAY 
8 : 123- 128 GRAY, VERY DENSE, SILT AND SAMI 
9 : 128- 167 GRAY WRY HARD SANDY CLAYEY SILT 

10 : 167- 1A GRAY, VERY DENSE SAWDY SILT 
11 : 175- 189 GRAY VERY DENSE SILT AND SAW 
12 : 189- 204 GLACIAL TILL 
13 : 204- 257 GRAY VERY HARD SILTY RAY 
14 : 257- 295 GRAY. VERY HARD, SILT 
15 : 295- 301  GRAY, VERY DEWSE SAD AN0 SILT 
16 : 301- 322  GRAT, WRY DEWSE, SAND 
17  : 322- 327 GRAY. VERY DENSE SAW AND SILT 
18 : 327- 335 GLACIAL TILL ----------------------....-*--...-.----*--..-..------- 

SITEID 47282212216LW3 LOCAL WEER 23N/04E-ZC03 . . -------.----.-------..---.--------------------------.- LATITUDE 4 7 c Q ~  LONGlME 1 2 2 d l b 6 9 s  7 ALTITWE 272.CO CONST. DATE 05/19/1982 
SITEID 472822122164WI COUL NUMBER 23N104E-m0 YELL DEPTH a5.00 HOLE DEPTH 335.20 
u T I M E  47d28~22s LOHGIME 1 2 2 d l M 9 ~  % WATER LEVEL 99-30 U.L.DATE 07/19/1982 . - - -  -- 
ALTITUDE 2 7 2 . ~  W S T .  DATE OS/l9/19@2 SCREEN IHT. 305.00 - 32S.00 
WELL DEPTH M.00 HOLE DEPTH 335.20 DRILLER PITCHER 
W E R  LEVEL 2.20 U.L. DATE OS/30/1982 
SCREEN INT. 48-00 - 53.00 
DRILLER PITCHER 



I N 1  
W. I N M C F T )  DESCRIPTIOII __-------..--------*---.--..---------.-.-----.-------- 
1 : 0- 9 YELLUSH-BR, VERY DENSE SLTY GR & SD 
2 : 9- 32 W I A L  T ILL  
3 : 32- 65 GRAY, VERY DENSE, FINE SAND 

- 4  : 65- 94 W, VERY D M ,  SAND AND SILT 
5 : 94- 101 GRAY, VERY HARD SILTY C U Y  
6 : 104- 117 GRAY, VERY HARD, SILT 
7 : 117- 123 GRAY, VERY HARD SILYY C U Y  
8 : 123- 128 GRAY, VERY DENSE, SILT AND UllD 
9 : 126- 167 GRAY WRY HARD UYDY, CLAYEY SILT 

10 : 167- 175 GRAY, VERY DENSE W Y  SILT 
11 : 175- 189 GRAY VERY DENY SILT AND UJlD 
12 : 189- 204 GLACIAL TILL 
13 : 204- 257 GRAY VERY HARD SILTY CUY 
14 : 257- 295 GRAY, VERY HMO, SILT 
1 : 295- 301 GRAY, VERY DENSE SAND AND SILT 
16 : 301- 322 GRAY, VERY DENSE, SAND 
17 : 322- 3 2 7  GRAY, VERY DENSE SAND AND SILT 
18 : 327- ns GLACIAL r ru ._._------*---____-.----------------.-----.-------.--- 
I 

SITEID 
L W G I M E  122d17PrZZs 

472823122172201 LOCAL NUMBER 23N/OlE-22001 
UTITLDE 47d28aSs  
A L T I M E  358.20 CONST. DATE 06/02/1982 
UEU DEPTH 106.00 HOLE DEPTH 452.50 c 
YITER LEVEL 46.40 U.L. DATE 06/10/1982 
DRILLER 

INT 
NO. I N M C F T )  DESCRIPTIW ---------.----------.-----------------------.--------- 
I : D- 11 YELLUS~-WU, DENSE SANDY GRAVEL 
2 : H- 4 2  YELLYSN-BRU, DENSE SLTY GRVLLY SAND 
3 : U- 75  YELLUSH-BRY, V DENSE, F-IIEO SAND 
4 : 75- 127  artwsn GRY v DENSE, F-MED SAND 
5 : 127- 141 GRAY; VERY HARD, SILT (LAWSTRINE1 
6 : 141- 189 GRAY, VERY MRD, CLAYEY SILT 
7 : 189- 254 GRAY, VERY DENSE GRAVEL AND SAND 
8 : 254- 262 GRAY, VERY DENSE, SILTY SAND 
9 : 262- 269 GRAY, VERY HARD, SILT 

10 : 269- 260 GRAY. VERY DENSE. SAND AND SILT 
11 : UYI- 304 GRAY, VERY DENSE, SAND 
12 : 3 W -  314 GRAY, VERY DENSE SAND AND SILT 
13 : ' :- 321 GRAY, VERY HARD. CLAYEY SlLT 

334 GRAY, VERY DENSE, GRAVEL AND SAND 
339 GRAY, VERY DENSE SILT AND SAND 

lb  . 344 GRAY, VERY DENSE SAND 
17 : 358 G U C I N  TILL 
18 : I t 2  GRAY, VERY n*RD SILTY CUY 
19 : ? i 4  GRAY, VERY DENSE GRAVEL W SAND 
20 : 389 GRAY, VERY DENSE GRAVELLY SAND 
21 : - 3 -  W 1  GRAY, VERY DENSE SANDY GRAVEL 
22 t -31- 442 GRAY, VERY DENSE, SAND 
23 2- 453 GRAY, VERY DENSE SANDY GRAVEL ..-----------.-----------.---.-------------.--- 
'I. 

U T I M E  4 7 8 8 m Z l s  LONG1 TUDE 122d15d5s  
ALTITUX 192.60 W S T .  DATE 06/14/1982 
YELL DEPTH 245.00 HOLE DEPTH 253.00 
UATEP LEVEL 94-70 U.L. DATE 06/24/1982 
SCREEN INT. 205.00 - =.Do 
DRILLER PICTURE 

SITEID 47282l l22160101 L U X L  U E E R  23~ /04~-2&01  
U T I M E  4 7 d Z B d l s  U W G I M E  122dldtbn0ls 
NTITUDE 163.10 CONST. DATE 06/02/1982 
E L L  DEPTN 150.00 WLE DEPTH 220.00 
WTER LEVEL 84.90 U.L. DATE 07/19/1982 
SCREEN INT. 110.00 - 130.00 
DRILLER PITCHER 

INT 
NO. ----. 
1 :  
2 :  
3 :  
4 :  
5 :  
6 :  
7 :  
8 :  
9 :  

10 : 
11 : .---. 

DESCRIPTION ...................................... 
YELLWISN OR. DENSE SAND AND SILT 
GRAY, VERY DENSE, GR SAND IND SILT 
GRAY, VERY DENSE, SILT AND SAND 
GLACIAL TILL 
GRAY, VERY HARD CLAYEY SlLT 
GRAY, VERY DENSE FINE SAND 
GRAY, VERY DENSE SILT 
GRAY, VERY DENSE FINE-ME0 SAW 
GRAY, VERY DENSE GRAVEL AND SAW 
GRAY, VERY DENSE LMINATEJ SD & SLT 
&ATHERED BEDROCK -.-.--.-.----------------------------. 

SITEID 472821122160102 LOUL NUMBER 23NI04E-23002 
U T I M E  47dZB.21~ L W G I M E  122d16m01s 
A L T I M E  163.10 CONST. DATE 06/02/1982 
YELL DEPTH 220.00 HOLE DEPTH 220.00 
UATER LEVEL 75.20 U.L. DATE 06/24/1982 
SCREEN INT. 180.00 - 200.00 
DRILLER PITCHER 

INT 
NO. INTVLCFT) DESCRIPTION 

YELLWISH OR, DENSE SAND AN0 SlLT 
GRAY, VERY DENSE, GRAVELLY SD 8 SLT 
GRAY, VERY DENSE, SILT AND SAND 
GLACIAL TILL 
GRAY, VERY lWUI CLAYEY SILT 
GRAY, VERY DENSE FINE SAND 
GRAY, VERY DENSE SILT 
GRAY, VERY DENSE FINE-ME0 SAND 
GRAY, VERY DENSE GRAVEL AND SAND 
GRAY, VERY DENSE LAMINATED SD 8 SLT 
YEATHERED BEDROSK 

SITEID 4R73C122150601 LOCAL NUMBER 23NIOLE-23201 
U T I M E  47d27aJ4s LWGITWE 1 2 2 d l M 6 s  
N T I M E  23.00 CONST. DATE 01/01/1961 
E L L  DEPTH 168.00 HOLE DEPTH 0.00 
WTER LEVEL 9.17 U.L. DATE / / 
DRILLER DAMES 8 mXlR 
YELL WMER VESTEN INC 



Riverton Heights Well No. 2 (RH-2) 
LlTHOLOGY WEU CONSTRUCTION 

S W  R i  Seal Gmund Sdace E l m o n  = 435Ft 
Between 20- and 24-lneh Casing 

Brawn/ Gray Silly Gravelly Sand. Damp. 24-Inch Dimem Bonhale 
Ccmant GnxR 

Brown/ Gay Gravelly Sand, Silty 
Moist W o w  135 Ft 

M-lnct~ Diamehr Casing 
(0375-lnch Wall nnckna) 

im -I 
0mwnlGray Sand and Gravel. Grades to Cobbles 

170 - Static Water LHc1(11110/88) 

 ray sin 178 

Olav Silty Sandv Grad. Saturated 
Gray Sit wilh Cqanic Material Wet 

Gray Siny. Sightly Gravdly Sand 
with Organic Mamial, Wet . 

18-Inch Diam*n Riser Pipe 
Gray Silty Sandy Gravel 
with CobMes and Organic, 
Makriala Wet NCdprcM F i  K Packer (UOP Johnson) 

Bottom of 20-Wh Casing 
20-lnch Telesco~ (I&lnch OD.) 
staiiica sted Scmn 

#I00 slot Scmn @W-328') 

20-Inch EoreMe . 
M O  Slot (328'4427 

rrS0 Slot Saecn W2'-352') 
Gay Sand and Gravel *rim Cobbles ' . 
Grading to Cobbles # l  W Slot S m  (352.-3707 

Gray S l i  Gravelly Silty Sand 
(240 Sot Sann (370'-385) 

18-Inch Diamctcr OD. fai l  Pipe 
WRh Welded End Plate 
PaaGravci 
Granular Bmioni WWk Pea Gravel 

Gray Silt Hard Wet =Inch Drive Shoe Remnant 
Next !=age 

330- 
Gray Sand and Graval. SaluraM 



- '4au~ma Rag- 
Boring Log and Construction Data for Well OW-2 
, Geologic Log 

5:  
s(. 

Damp, bmm, to grayish bran. s i l t y ,  gravelly SANO j (TILL). 

coarse SAND w i t h  some s i l t y  t o n s  and o c c a s i m l  
gravel. 

64 

Drap. bluish-gray SILT and clayey SILT. 

J-1441 April 1985 
HART-CROWSER & associates. inc. 
Sheet 1 of 2 Figure A-2 



Boring Log and Construction Data for WellOW-2 
, Geologic Log 
s: 
nu. 

Yet. bmwn, i l i g h t l y  s i l t y ,  f i ne  to p d i ~  WO 
with vrry i  . . gravel content. 

160 

------- 
I~~ g d e s  to th in  SILT bed. 

Yet, b m n ,  s n d y  GRAVEL with wry ing  cobble 
content. 

G r a r l s  are brawn and s l igh t l y  to mderateiy 
weathered. 

Vet, bmm. s l i g h t l y  s i l t y (? ) ,  sandy W E L  with 
varying cobble content. 

200 gray, clean SAHO and GRAVEL. 

1 r e m i ~ h - ~ r a ~ ,  *5. sandy, clayey SILT ~ i t h ~  

300 00~. o f  b r i n g  a t  330.5 Feet. 
Completed 1/8/85. 

Bai 1 
rest  
I1 

Bai 1 
Test 
12 

Bai 1 
Test 
13 

Bai 1 
Test 
14 

Bai 1 
Test 
15 

Bai l  
Test 
t6 

Bai 1 
Test 
#7 

Sample 

MOTES: 1. 80il d o s c r i @ l i ~ s  sr. intororolh* and souml clanpas ma) 8. gradual. 

2. wm~or ~e.01 JL is tor dsm Ioalcalad and may rmry w i n  tim. 01 year. 
AID: ~t Tion 01 Dritthg 

Well Design 
Top Casing Elevation in Feet 
Casing Stickup in Feel 

to-1001 lollel. 01 
2-inch L PVC .02o-tocn 
at01 .izm scroon 

Portoralma casmp wlh 
YIU. Unit* 4 Dulorallonr 
mar tool (2z1r2 mched 
from la0 10 290 loel 

8-mch r dri.8 shoe 

J-1441 April 1985 C 
HART-CROWSER & associates, inc. 
Sheet 2 of 2 Figure A-2 



Boring Log and Construction Data .for Well GHPW-I 
, Geologic Log 

5: 
Well Design 
Tog Caslng Elevation in Fee1 396.8 
Caring sneXuO in FW 13 

NOTES: 1. SOH dsrorbtlonr arm imtmrwsttre 8- a a ~ u a ~  ob.agm8 nay Do gr.6~01. 5-1 44 1-01 mil 1986 
a. Wmsr Lsrbl & is  101 dots IMkmtod syqmaY v s q  with 1lau or yymr., .. AVO: AI m 01 ~ I U W  .- HART-CROWSER 6 asroclater, inc. 

Sheet 1 of 4 Figure 2 

- 
au 
Of 

0 

10 

20 

50 

40 

50 

60 

70 

80 

so 

loo 1 
110 

120 

130 

140 

1SO 

Smote - 

IL 
ATD 
Interadiate 
Aquifer 

Qrouna Sutaoe Elevation in Fwt  395 C8wD Dsan) 

Dense), damp, b m n  to gray. silty,  gravelly SAND. 
!nu) 

Daq. bmn. fine m mdiu  W. .. - .. .. . -. 

------- 
Danp, bmn. gravelly S M D  and slightly gravelly 
SMD. 

Fine to med*m SMlJ 

------- 
Damp to mt, brow to bmnish gray, fine to 
c d l u a  W D .  

------- 

.. . 



Boring Log and Construction Data for Well GNPW-1 
, Geologic Log 

s t  
PY m 

Ground Surtace Elevation in Fasi 395 (SWD Oawnl 
150 

Uet, bran~ish gray to  gray,.fine to e d i w  U N O  
w i t h  intedieds o f  gray, sandy SILT. 

170 Damp, blue. gray SILT. 1 

Uet, gray, sandy GRAVEL. 

b p ,  gray. wry s i l t y  W D  w i t h  small pieces o f  
orgaaic material. 

210 

------ 
gray, cobbly. sandy GRAVEL. 

gray. wry s i l t y  WID with wood. 

Sample 

Well Design 
Top Casino Elavation in Feet 396.8 
Casing Slickup In Feet 1.8 

J-144 1-0 1 ~pnl  1986 (-- 
HARTCROWSER 8 associates.'inc. 
Sheet 2 of 4 Figure 2 



Boring Log and Construction Data for Well GHPW-1 
, Geologic Log 

r t  
09 

300 
Wet,  gray. &ly, s n d y  MUVU. 

------- 
gray. gravelly SAND with h ~ r s  o f  very hard, 

damp. greenish gray, sandy SILT (as shma~). 

340 

SILT 

350 

SILT- - - - - - 
360 W c t ,  gray, s i l t y ,  f ine  to l e d i u  5MO interbcdded 

with very hard, I m p ,  greenish gray SILT 

370 

-11 bits o f  organics. t 
Pebbly SILT 

(Very hard). damp, gray SILT. 
390 '7 

.. .- . . . . . , . . . . 

Slightly gravelly. sandy SILT 
Interbeddad net, gray, fine s n d y  SILT and wet. 
gray. s i l t y  , fine SAnO with cleaner zones. 

Welt Design 
TOP Caring Elevrtlon In Feet 396.8 
Casing Stickup In Feet 1.8 

J-144 1  :0 1' April 1986 
HA~-CROWSER 6 associates. Inc. 
Sheet 3 of 4  Figure 2 



~oring Log and Construction Data for Well GHPW-1 
, Geologic Log 

r t  
OY 
a 
OC Ground Swfaoe Elevation in Fee1 395 (SWD DPtum) 

Yet. gray, f ine SAND. 
460 

470 

Yet, gray. gravelly W. 

Yet. gray. GRAVEL w i t h  varying sand an ten t  an 
& ly  zones. 

480 

480 

500 

Ccrplex zone of s i l t y  GRAVEL. PEAT, hard SILT. 
sandy GRAVEL. 

Moist, gray, gravelly, s i l t y  WU) to  s i l t y ,  S i  
wvn. (nu) 

kt, gray. s l igh t l y  clayey, s l igh t l y  sandy 6lU 
Non-water bearing. 

kt, gray, sandy GRAVEL. 
5.01 

----- 
Yet, gray, gravelly to  s l i gh t l y  gravelly SPND. !- 

- 
W, gray, sandy, very s i l t y  GRAVEL. 

Hard, dam. s l iah t l v  sandv. qravellv. clav& 

S-72 

S-75 

S-78 

5-87 

S-W 

5-94 

5-96 

5-99, 

NOTES: 1. Soil d e a c d o t l ~ ~ s  arm lnterDre11va an4 actual ahengas may 0. grwlual. 

2. Walar Level P la tor d . 1 ~  Indlcalad an6 may vary vlth lime 01 year. 
AT& AI Tina 08 Drillinq 

Well Design 
fop  Casing Eievalion i n  Feel 396.8 

(.- 
Casing Stickup in Feel 1.8 

Top of  screen 
ssePlblv a t  511 ft. 

1 b 1 6 - i n c h  drive shoe 

O-foot length o f  

75.4-foot length O f  
14-inch 6 pipe s i z e  
stainless steel 
S C R M  US-ly. + ll-foo t  length o f  
blank section 

- 
J-144 1-0 1 April ,986 (.- , 
HART-CROWSER B associates, inc. 

Sheet 4 o f  4 Figure 2 



- CRESWlEJ 
Boring Log and Construction Data for Well OW-1 
, Geologic Log 

5. 

Oaap, b m n .  slightly si lty to clean; fine ta 
acdlm WO with gravelly zoncs. 

Gmunbater encountered. 

140 
Yet. gray, clean. fint to =dim SAND with *ood 
and charcoal. 

Sample 

February 1985 
HART-CROWSER & associates. inc. 
Sheet 1 of 4 Figure A-1 



Boring 
, Geologic Log 

f 0 
an 

Log and Construction Data for Well OW-1 

OC ground Suriroe Elevation in Feet 
150 

Yet, gray. sandy GRAVEL with small pieces of wood. 

DaPp, b l r g r a y ,  clayey SILT. 

to wet. gray, gravelly, sandy SILT and smdy. 
vey s i l t y  GRAVEL. 

220 Yet. greenish-gray. s i l t y .  sandy GRAVEL. I 

1-foot-mi&, m i s t ,  brown, clayey SILT with 
organic material. 

Uet, gray, sandy, v c y  s i l t y  GRAVEL. 

270 

wet, gray, s l i gh t l y  s i l t y  t o  clean SAND and WIAJEC: 

+SILT bed. 

'SO bed. 

300 

j a i l  
lest 
t1 

Well Design 
Top Casing Elevation in  Feet 
Casing SUckw in  Feet 

J-1441 February 
HARTCROWSEA & associates, inc. 
Sheet 2 of 4 Figure A-1 



Boring Log and Construction Data for Well OW-l 
- Geologic Log 
.) 5 .  

OY 

Well Design 
TOP Casing Elrvsrion in PHI 
Casing Stickup in Foot 



Boring Log and Construction Data for Well OW-1 
, Geologic Log 

5:  
mu. 

Sample 

480 

490 

500 

Well Design 
Top Casing Elevalion in Feet 
Casing Stickup in Feet 

kt, gray, sllghtly fine sandy SILT. 

5-1441 February 
HART-CROWSER & associates. inc. 
Sheet  4 of 4 Figure A-1 

Rottoll o f  Boring a t  500.0 Feet. 
Collpleted 2/16/85. 

510 



Geologic & Monitoring Well Construction Log 
Converse NW prOjcct ~ ~ m b a  well N U U I ~ ~ ~  

91-35364-06 CMW-8 sheet 1 of 7 
D Lootion 

II (TOP d 9 7  of WeU C ~ X I ~  72 sd- ~ . * y i o n v ~  
Slu r  Date . 11993 ' .nl Paw. 
~ i i h D . t .  A- 1993 Method 

/DrivinrWei@t &k&S%f?J 

bentonite chip ee.1 

u r i n g  blmk. 4' ID 
Johllson 304 at.inicrr steel 

ST - Sunpier Type: Lab 

- - 
OVA 

0 

0 

2.8 

2 

2.4 

0 

6 

- 
Itr: 

SANDY GRAVELLY SILT; bmm, slightly rm,ttted, fiue-painrd, 
p.4 rounded I* diameter, medium d w ,  moiat 

GLACIAL TILL 
SANDY SILT W I T H  GUVEL; gny, hru to c o u n  sand, &urn 
to c0.o. gnvai up to r; den-, very moist 

SILTY SAND WITX GRJGVEL; my-bmm,  fine to medium, 
medium to wane grad;  dense, moist 

SANDY SILT WITH GRAVEL, gray-bmm, slightly mottled 
MT. tine-gmined, fine to coanc gravek dame, moist 

SILTY SAND WITH GRAVEL; wy-bmm,  iinc to madinm 
maad, fine to d u r n  mvee dense, mokt 

ADVANCE GLACIAL OUTWASB 
SILTY SAND WITH GRAVEL; gray-bm-. hru to 
und. fine to m c d i ~ m  graI;  d m ,  mdur 

L o r d b y :  JJS 
I 20 OD Spiit Spoon h u p l e r  (SPT) Ch - Chemical Propertia Appm*dby: JJS 

(Sample IS. Number) 



Geolo~ic & Monitorine: Well Construction LOT 
Converse NW projrt ~ u m b u  I W ~ I  ~ u m k r  

- - 
OVA 
- 
(PW) 

0.6 

0.9 

7 

12 

S 

0 

0 

0.2 SAND; brown, h a  to medium, little silt; dew, m0i.t 

rb: Loopeaby: JJS 
I 2- OD split Spoon Sampler (SPT) Ch - Chuniul Prop& A P P ~ ~  b~ JJS 



Geolovic & monitor in^ Welt Construction Lov 
Converse NW Project N U ~ ~ C  Well ~wkr 

91-35364-06 CMW-8 shnt 3 of 7 
Lourion 
s h e  m-78 

n 

SrutDate Aonl I993 
PinhhD* Abri113.1993 

Wdl CoPlt.IICtioo 

- - 
OVA 

ppm) 

0 

0 

0.6 

0 

0.2 

0 

0 

0 

0 

0 1  

0s - 
m*. 

SAND; brmn, h e  to c o r m ,  tnce  dt, trru fizn pml; d m .  
rind 

SAND; brom, fin. to medium, littb Pt; dam,  wet 

&e eo- und, true fine p v d  



high solids bentonite groul 

qm well wisard Purge 

ST - Sampler Type: 

1 T OD Split Spoon Sampler (SPT) 

- - 
OVA - 
( P P ~  

0.2 

0.4 ' 

0.1 

0 

0.6 

0.1 

0.2 

0 

0 

0 

Geolo~ic & Monitoring Well Construction Log 
Converse NW Project Number wail ~umbu 

91-35364-06 CMW-8 Sheet 4 of 7 
PX0j-t 
El.Rtron (Top of Vdl Cuing) 
W.LuLwd Eh. 707 61 St& D a b  5.  1993 
Drilling Method P i  Data Aoril 13.997 
&mpIu/Driring Wrigbt 

i 

cobble-siu gravd stuck ia dirrhuge line at depth 124 feet 

no umple coll.etd at depth 127-l29 t k t  d w  to ex*am. uod 
huva conditio~, 10' of hear. ind& drill re& 

wbbl. cloggiug didurge line at depth 129 1-t 
SAND; brown, medium to coane, trau bne gravel; lo-, w t  

SILTY SAND WITH GRAVEL; brown, bne to coame, fine gravel 
deIl8e. wet 
c h g e  bit to downhole h.mmu- gravel dogging triwne bit 
c o w  to cobble-dze m v d  exiting dlcharge at lS3 feet 

Drill thmugh gravel mne- clean m v e i  obaened exiting diachunt 
@tween depth lS3 and 135 feet 
SAND; g n y ,  littlc gravel, trace lilt; wet 

PRE-VASHON INTERGLACIAL 
GaAVELLY SAND; g r e d  gray, come sand, medium 
dl-rounded grav.l; wet 

mod fragments observed in cuttings, gnvel abundant, diacbarge 
color change to dark brown, organic-rich zone 

SAND; green-gray. fine to coane, little gravel, trace d t ,  wood 
d e b w  wet 

.bundmt gravel lo-2" diameta exiting discbarge 

SAND WITH GBAVEL; green-gray, medium to c o w ,  medium 
p a v e  wet 

Ch - Chemical Propertiu Aepmv.d by: JJS 
(Sample 19. Numba) 

- .  



ST - Sampler Typ.: 

I r OD Split Spoon S&er (SPT) 

1 Grab Sample 

- - 
OVA - 

0 

0 

0 

0 

0.3 

0 

0 

0 

Duuiption 

SAND; gnn-may, nmiiup, to -; wet 

SANDY GRAVEL; very dean, no fin-, productive wata bcuina  
.om 

grade to SUTY SAND WITH GFtAVEL; gray, Bru to c- 

SANDY GRAVE& g m n - m y ,  fine to come,  medium to coam 
rand, h e  silt; rrt  
d- kr d i i  y 

gny silty saad out of dirhm h e ,  very tfne-grakd 

SUTY SAND; gny, fins-grained, white volcanic aah fragments 
obauved in cuttings; wet 
daucan in water yield < 5 gpm 

lased b r  JJS 
Ch - Chcmiul Propaties A P P W ~  b: JJS . 

(Suaph 1.D. N u m k )  - 
U 5.25" OD Ring Sampler Y Wate Level @ate of Mcuun-t) Figure No. A-5 



Geologic & Monitoring Well  Construction Loe 
P m j d  Numbmr W d  Nwnber 
91-35364-06 CMW-8 ~ h t  6 of 7 

ut D tnn 
W (Top of WdI Casing) 

1 StutData -3 
L 

uLml*. 
FinLhD.f. m. 1993 kg Mathod - - 

OVA 

0 

0 

0.1 

0 

0 

0.2 

0 

0 

- 
st.: 

little co- gravel ob.uved exiting dischuge 

s ~ T Y  W ;  gray, tine-grained, few eoam gravel, white 
rdcank ..h obwrred in sample; wet 

SILTY SAND; gray, fine to come, wet 

in- gravel 

SILTY GRAVEUY SAND; gray, h e  to c o w  und, k e  ta 
medium gravel; wet 
increase in wata discharge, approximately 10 gprn 

color change to green-gray, huder drilling 

Lp& by: JJS 
I !P OD Split Spoon Sampler (SPT) Ch - Chemical Proputiea APPW*~ by: JJS 

(Sample ID. Number) ' 



Geologic & monitor in^. Well Construction LOP 
Converse NW Project ~umkr weu Number , 

91-35364-06 CMW-8 Sheet 7 d 7 
Row Loution 
n.".tien Smh+.El.*rttOn. - 
waterL.*dtl.r. S t u r  Date -991997 

~ h D a t *  -13.1991 DrsukuMahod 
k/DrMng W O W  A i r w  

r_ 

CLAYEY SILT; olive green, 6ne-gmiw4, little 6 . ~ 1  rad 6119 
d o u t o f d & c h u g e  
CLAYEY SILT; pea-may,.vuy fine-grahd; hud,  moist 

Bottom of boring at depth 248.5 fact 
Monitoring r m l i  iautdld to depth 249.61 feet 
Soil nmplar d h n  wing SOO-pound hammer f d i w  5 0 - i c b  

broad by: JJS 

(Sample LD. Nwnher) 



SITEID 415391221747Lll LOCAL WMER 23N1OCE-33801 
U T l M E  47dZdaUh LDWGIME 1 Z M l f n d k  

I 
U T l M E  364.00 

HOLE DEPTII 396.00 
'31. CONST. DATE ID/ 11943 - - 

E L L  DEPTH 326.00 c 

WATER L M L  60.00 Y.L. DATE 01/01/1943 
mE€N 101. 85.00 - 321.00 
DRILLER N C JAWSEN 
ELL  arm^ WRT OF sun= - - 

3 ani l N l V L ( F l >  DESCRlPTlC44 -.--.----.--..*--.-----------.-----.--*-----------.--- - 
- 1- : 0- 32 GRAVEL AN0 BEULDERS 

2 : S t -  45 SAM) 
3 : 45- 59 SAM) AN0 GRAML 
4 :  59- 64 SAD 
5 : 61- 105 SAD AM) GRAVEL, Y.B. 
6 :  105-111 BPUU)ERS 
7 : 111- 113 HARIJPAN 
8 : 113- 137 CLAY 
9 : 137- 143 CLAY AND GRAVEL 

10 : 143- 224 GRAVEL, SAND, AN0 CLAY 
11 : 224- 247 BLUE CLAY 
-12 : 247- 290 CLAY WITH GUVEL 
i s  r m- xi GRAVEL, U.B. 

: ,I-, CLAY,BLUE ...--. "..---------..---------------.--**.*--.--------- 
d 

S1:f:D 472601)1221?4401 UXAL YV(BER 231/04E-33~01 
UTlTlEE 47dZ6dSs LONGINOE 122d171BYr 
ALTITUIE J15.00 CCUST. DATE 1011711974 
YELL DEPTH 61.00 HOLE DEPTH 61-00 
WATER L M L  44.W U.L. DATE 1011811974 
DRILLER WVPUnP 
YELL WNER SMITH, ROBERT 

SITEID 4R60122172401 LQUL PtMEER ZlN/OCE-34C02 
LATIME 4 7 B m  LWGIME lWl?r@3s 
ALTIME 545.00 COWST. DATE 12/15/1%0 
URL MPTH 3Ea.w IW)LE DEPTH m.00  
WTER LEVEL 112.W Y.L. DATE 11101H%1 
SCREEN nu. 1rz.w - 1sp.m 
DRILLER 
u E L L ( W R  I[OD?5 

SITEID 4?264112,?17lWll LOCAL MP(BER 23NllUE-34002 
U T l M E  4786m61s LONGITWE lUdl7mlUs 
ALTINOE 450.00 CONST. DATE 01/16/1961 
WELL DEPTH' 189.00 HOLE DEPTH 388.00 
WATER L M L  112.00 U.L. DATE 01/16/1961 
SCREEN INT. 152.00 - 189.00 
DRILLER 

111 
NO. INM(FT) DESCRIPTION ------.-----------.--.--------.---.------------------- 
I : 0- 3 TOP SOIL 
2 :  3- 15 CLAYAWDGRAVEL 
3 : 15- 63 HARDPAN-CENMIO) SAND AND GRAVEL 
4 : 63- 67 UID, GRAVEL AM) WATER 
5 : 67- 133 CLAY, SAD AN0 GRAVEL 
6 : 133- 139 NUTI-COLORED CLAY AND PEAT 
7 : 139- 151 GREN CLAY, SU4E SAND A D  GRAVEL 
8 : 151- 199 WTER, SAIIO, GR SPECKS WD CLAY 
9 : 190- 238 CDRHTED SAWD AN0 GRAVEL 

10 : 23%- 247 CLAY, UWD AN0 GRAVEL 
11 : 247- SSS BLUE CLAY, 4P(E SHALE -------*.---..-------------------..-.-.*..------------ 

SITEID 
LATITWE 
A L t l M E  
WELL DEPTH 
Wmc LE'EL 
SCREEN 1NT. 
DRILLER 
YELL W E R  

472625122165401 LOCAL ILII(BER UWlUE-34FO2 
47dZd35s LONGITWE l U d 1 M 4 s  
397.00 CONST. DATE 0010011958 
245.00 HOLE DEPTH 247.00 
109.00 Y.L. DATE 08/06/1958 
197.00 - 205.00 
WID10 
KC.0 75 



t . .  
PA-2 PA-; 

, 
SCUC: ' Wl PAN AM SITE CROSS-SECTION A-A' 
v: 1.-to' .)1ONGWF!X 

C0ncr.l. n: 1--20' 
I b A S S O C I A l €  IYC. 

PRoJCCI ~0.:93021 rlCuRE 4 
C ~ C l S \ I ) O I I U - m . n m  



2% c n u  
a67aIc 

SUBMERSIBLE PUMP .,-. 
.y u c e  

.3 7EE w / R J t  
*' 

PRESSURE GUAGE 

N q  COLLIER & WADE- 
ASSOCIATES, I NC. ) CONSULTtNG ELIOINEFRS 

ar.u .w-r ,*r I ur . r . i  L.I*I-*~US UW* 
,.zU.., .a= *k. 



OES YOINBS WCLL 
AS BUILT DIAGRAM AND LOG 

GROUllO WATER SUPPLY 
YE I I 4 ,  SSC 8, T22N. R4E 



P = 
8 ; Equipmen! Mobile 8-61 

2 l *  ,,, ,, Date 12/2194 
d i g  0 0 

O m s h  - Unit 1). 

to coarse grained. with a tace at gravel 
(Recessional Outwash - Unit 1). 

(Recessional dutwash - Unit 2). 

Becomes very dense, wet; with fine to medium gravel 

GRAY GRAVEL (GW) very dense, saturated; fine to 
coarse grained, with sand and a trace of silt 
(Recessional Outwash - Unit 2). 

Becomes bmwn. 

Groundwater encountered at 25.5 feet during drilling. 
Boring baddilled with bentonite and cuttings on 

. 
AGI Log of Area 3 Boring 4 

HNTBIRunway Bormw Source Study 
SeaTac, Washiion 

TECHNOU)(;IES ) C I  - 
DATE 

~ 7 9  
rPPROW EwS€D-- 

H j m w d  14.190.2W ECR SDecedmr94 



5 
0 
9 g a 
aZ 

18 

5015' 

som 

m4- 

Son- 

50A- 

50/3- 

50/5' 

P.O.S. Coordinates: N 3365 E 14.840 
e 
m 
d -. e" 

Equipment Mobile B-61 

a E Land surface 297feet Date 121231~4 
8 1 Uevation 

BROWNGRAY SILT( SAND (SM) medium dense. 
wet; f a  to medium grained, with gravel (m). 

GRAY SILTY SAND (SM) very dense, moist; fine to 
coarse grained, with fine gravel (TI1 - Unit 1). 

With some wet interbedded sand zones. 

- 

AGI Log of Area 1 Boring 8 (0-40') 
HKTB/Runway Borrow Source Study 

TECHNOLOGIES 
------Pnwnr 

SeaTac. Washington 
ME 

~ 7 0 a  
IPPR)VU) REVISED-- 



b L. 
0 

s 2 Sj z % a  - ~sui~ment Mabile &81 
s d Land Sutface 297 feet 1 3  el i$ g j  mn Date 12123/94 

a,- 3s PP 

. . 

grained, wim sand (~dvance Outwash - Unit 3). 

GRAY GRAVU (GPGM) very dense, wet: fine 
grained with silt and sand (Advance Oulwash - 
Unit 3). 

Groundwater eI#ountered at 715 feet during drilling. 
Boring baddnted with bentonite and cuttings on 

80 12/23/94. 

AGI . Log of Area 1 Boring 8 (40-78.4') Nm 

H m u n w a y  Bomm Source Study 
SeaTac, Washington 

-NO-ES -*- M - - r g n ) - u a s  

A1 Ob 
H14& 34.19Q.200 ECR 6Damnh94 
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APPENDIX B 

Study Area Water Rights 
Washington Department of Ecology 

AGI 
TEMNOLOClES 
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RECORDED WATER RIOHTS OF THE DEPARTMENT OF ECOLOGY REOION 1 PAGE 6 4 9  REPORT DATE 5/ 4 / 9 5  

CONTROL I) SEC OLD OLD OLD DATE O f  S C A CNTV PERMIT NAME SOURCE OF APPROPRIATION TRlSUTARV OP 

W V P L  
PTS P LOC. OF POD/POW (CNO C I )  PURPOSE OF USE ! !  OF I A C  , 

WATER RESOURCE INVENTOR1 AREA- 0 9  

, m s u r ~  - 2 3  RANOB - 04  E 

1 SW4SW4864 IRRIGATION C .7  C 6 8 . 5  I S  

81 -21397C . 0 0  04 /02 /974  K I N 0  05 /15 /975  RAINIER OOLP I C C UNN STR b POND 
7 0 . 0  I S  

01 -22021P ' 0 9  03 /23 /977  C K I N 0  10 /14 /977  CAPERCI JAMES ETUX WELL 
1 SE4SU4 IRRIOATION C 1 0 . 0  Q 3 . 0  1.2 I S  

01-24822A 0 9  04 /14 /906  R K I N 0  / SEATTLE CITY OF WELL 
D-- - 

Sl l lO2849C 0 9  0 2 8 4 9  0 1 4 7 6  00414  02 /19 /930  KING 06 /05 /930  SEATTLE M I U I A  ODN M I L L  CR ll 
IRRIGATION C 

DLWAMlSN R 
1 L 3  1 C 2 . 5  1s 

S l l l 04133A 0 9  0 4 1 3 3  07/15/93S R KINQ / / RORVXK JACK UNN SPR DLWAMXSH R 
1 - 1  . 0 2  C 2  

C 0 2  C 2 1 . 0  I S  

SlM0561OC '09  0 5 6 1 0  0345S 01679  1 1 / 1 3 / 9 4 1  K I N 0  01/0S/942 ROSATTO JOL ET UX UNN STll  
IRRIGATION C DWAMISH R 1 L1 . 0 1  C .5 I S  

VasF lo' 02063 0099a 
ANA o u w s n  R md%WY C 

SIXEN R 

COMMERCIAL/INDUSTRIAL C v 
Slll02213P ' l a  02213  0 1 0 5 0  12/14/927 C WINO 0 2 / i 4 / 9 2 0  ENOLE ALLEN B 
1 NW4 COWWERCXAL/INDUSTRIAL C 1 6 . 0  C DUYAYIWI R 

DUWAMISH WTRWAY 

m W 4 b 3 F ~ T ~ I D 1 P ~ 1 1 - Q d 3 ' Q O Y Y 7 i T R J / 1 ) P ~ ~ 3 J / ~ ~  1 2su4sw4 DonESTIC SINOLE Y n 
C 

IRRIOATION C . 0 5  C 2  
UNN---M R2 0 e 

1 . 7 5  05011001  2 0 2 

S l l l 0 2 7 0 4 P  1 0  02706  01490  09 /13 /929  C K I N 0  07 /12 /930  L I T T L E  RICHARD J MILL CR WUANISN R 
L - 6  REP- TRS $&!f&rrDr 

c 0 4  c P 3.0 a-ooimn 
SlM03117P . l o  03117 0 1 6 7 1  08 /29 /930  C K I N 0  04 /03 /931  BRENNER OEOROS W M I L L  CR 

C 
DUUAMISN R 

1 OL-14  DOMESTIC SINOLE . 0 4  C 2 
IRRIOATlON C . 0 4  C 2  1 . 0  OSOl lOOl  

~ ~ ~ ~ ~ ~ B J ~ - ~ ~ D Y ~ ~ O T ~ ~ K I N O T O ~ Z ~ ~ J ~ ~ ~ ~ ~ ~  J n 
Y W ' 4 L f ? f 5 Z P n x v E n r o n  

ONN STR 
D o n E s r x c  SINWE c . ooarc 

m m s n  R 

SlMO6742A . 1 0  0 4 7 4 2  02/16/939 R K I N 0  / / POHL ED M I L L  W1 DUWAMISH R 
1 8 2  TR-40 RIVERSIDE I N T  TRS DOMESTIC SINGLE .1 C 3 

----~igi+?gb[B 
Sln12332P 1 0  1 2 3 3 2  ' 09310  05 /11 /953  K I N 0  12 /10 /953  CODIOA A DUWAMISH WTRWAY 
1 C C L E W I S D L C  ZRRIOATZON 041S1001 

DOMESTIC SINGL 

x?W-n-7267P+57(1-L~ 3 0 0 . 0  0 RM 

01-21931C 1 2  K I N 0  11 /2S/975  K I N 0  CD WTR D 0 1 6  WELL 
1 0 0 . 0  0 160 .0  RM 

~ 1 ~ r n t ~ ~ ~ l o ~ m ~ 3 n ~ ~ x 7 1 ~ ~ ~ d ~ o v ~  
1 ~4 S L ~ O  EARLINGTON ACRE TR OOME~TIC SXNOL ~ * ~ o ~ $ ~ ~ A ~ ~ P I T ~ ~ ~ R - B L A c K  C 2 R SL 

IRRIOATION . 0 2  C 2  , 1 . 5  18 

L - 2 6  JUtlCULPCl ADD - I  
TUKUILA CITY O f  PK WELL 

R QUARRY BLACK R DLWANISH R 

DUWANISN R DUWAMXSH WTRWAY 

STOCK WATERING - 0 2  C 2 

91;iZmZG ' 1 4  m 9 2 S .  



RECO' R I O M S  O f  THE DEPARTMENT O I  4~. .cc r e r L 4ION 1 PAQE 6 5 0  REPORT DATE 5/  4 / 9 5  

CONTROL SEC OLD J OLD OAT? Dm S C A CNTV PERMIT NAME SOURCE OF APPROPRIATION TRIIIUTARV OF 
C o F R I m L r t L U L _ G C ' ! T  -IFV 
PTS P LOC. OF POO/POW t c n o  c t t ~  r 7s: o* 

' ~ ~ G ~ ~ ~ R R - C - P V R ~ T T H E  OF R R 11 
TYPE QI w u u . QA M U U  AC M U VISOS USE I A C  

WATER RESOURCE INVENTORV AREA- 0 9  

1 NW4SE4 IRRIGATION C 1 . 7 8  C 1 0 4 . 0  SM I S  

0 1 - 0 0 0 1 3 C  ,15 0 6 6 0 4  0 6 2 3 0  0 2 / 0 4 / 9 6 3  KINO 05 /27 / *63  RIVERTON CREST CEM WELL 
- A _ E h r l 2 2  
81M02483CBL . 1 5 . 0 2 4 8 3 8  012SSB 0 0 3 9 0 8  1 2 / 2 3 / 9 2 8  KING 0 3 / 2 9 / 9 2 9  BIOELOW w t i  UNN SPRS OUUAMISH R 
1 2NY4NU4 DOMESTIC SINGLE C . 0 5  C Z  2 0 0  

IRRIGATION C .OS c a 1.75 os011001 2 o 2 

~ & ? % d M n 8 & " ~ ~ 8 ~ % d ~ ~ e ; r 0  G y  
L CR ll 

SlU04332C -15 0 4 3 3 2  0 2 3 6 9  0 1 1 9 7  12/29/936 K I N G  03 /30 /937  TORBERT E S UMN STR DUUAMISH d 
1 L l  6 L 2  ROBBINS SPR BROOK ADDPOUER N . 0 4  C 

IRRIOATION C 0 C 1.1 1 8  

W13%r/6~a3'rrs2T6J6~~;~~3? UHN I P R  OWOXFmR R 
1 L 6  C Y I N - z v  

SlM05203C ' l ~ O S 2 8 3  0 3 2 0 3  0 1 6  1 0 / 1 5 / 9 4 0  K I N 0  0 1 / 1 6 / 9 4 1  LOVEOREN ? J UNN STR 
DONESTIC SINOLE C . 0 1  C DUWAWIS~ R HE4 NU4 -- 5 

8 1 ~ 0 6 0 3 6 C  ' 1s 0 6 0 3 6  0 3 8 4 8  0 2 0 4 3  OS/93/?44 K I M  07 /14 /944  HINTERBEROER E UNN STR OUUAMISH R 
3 Y 2  NY* NU4 DOMESTIC MULTIPLE C .02  C 2 

IRR IOATION C . 0 2  C 2 1.8 I S  

wtgljr4 P S  0 6 0 8 7  0 4 0 2 9  ~ ~ & f ; Z C Q 1 / 2 3 ~ E  / W UNN S I R  
5 9- 

SlM06610C ' 1 5  0 6 6 1 0  0 4 3 5 4  0 2 4 1 5  O S / Z l / 9 4 5  KXNO 0 1 / 3 0 / 9 4 6  CLOGSTON T L UNN STR DUUAMISH R 
1 GL6 F 1 8 H  PROPAGATION ri . 0 3  C 0 b 

K I N  UNN STR y q g c  $11 07600 o w 7 9  1 4 g + ~ ~ e 9 4 7  
C ' -+iF'=' a 5 . 0  s 

8 1 1 1 6 7 1 4 0  -15 1 6 7 1 4  1 2 4 1 2  OBSSS 0 6 / 0 8 / 9 6 1  K I N O  0 9 / 0 1 / 9 6 1  ROSS R E UNN STR QUWAMISH R 
1 L 1 2  E L 8  ROBBINS SPR BRK ADO IRRIQATXON C .O1 C 1 . 0  .5 SD 1. 

Ft%-2$m"'bonr%P-Zr-- iVNN-M 
01-24619A 16 0 3 / 0 7 / 9 8 5  K O  / / BEATTLE C I T Y  OP WELL 
1 NU4 DOMESTIC NUNICIPAL C 4 0 0 0 . 0  O 

V f i 6 h  lo 
ueLL aouaim%8Rf.~tB~ c w k O E A T T L E  OF 

C1-24S24A . 1 6  04 /14 /V86  K I M  / / SEATTLE C I T V  OF YELL 
1 NU4SE4 DOMESTIC MUNICIPAL C 4 0 0 0 . 0  0 

V B P  1 6  rnEsflO%fe%~~ P%ca6aA+ 'ITv OF WE) I 

Sl1Il9003A 17. 1 9 0 8 3  U6 /16 /965  R K I N 0  / / MCLEOD TNOWAS T UNN 8TR P W E T  BOUND 
1 L O T - 7  PLAT MCKAV'S AODITXON DOMESTIC SINGLE C . 0 1  C 

w a p  18  0 0 1 5 8  K I N 0  / / Y w  UNN STR NO 5li~md%j@p IRRIOATION C 
C :22 : 22 1 0 . 0  I S  

OlMOU533S '19 0 0 5 3 3  0 0 4 8 8  0 5 / 1 5 / 9 4 0  P K I M  / / KINO CO UTR D l S T  tt  YELL 
1 NW4SE4NE4 DOMESTIC MULTIPLE C 4 0 0  .O 0 . 1 3 2 . 0  

3 8  - $  4 . t K I M  G--/I---RTwJ-lXm 
1 W2NUSSEkNE4 4 0 0 . 0  0 ZE- WELL 

G 1 ~ 0 0 6 7 3 C  I I V  0 0 6 7 3  0 0 6 5 3  0 0 3 3 3  12 /19 /947  4 K I N O  0 4 / 0 1 / 9 4 8  K I N  CO WTR 0 1 8 1  WELL 
1 WZNY4SE4NE4 DOMESTIC MULTIPLE C 1 0 0 0 . 0  O 0 4 0 . 0  

a m - 4 ~ 3 2 c - r l e -  
1 NY4NE4 

81 -22016C ' 18.  0 7 / 2 3 / 9 7 4  K ING 1 0 / 3 1 / 9 7 5  OWINN NOWARD J BWI IEN L K  
1 L - 7  P L  LAKEWOOD TERRACE IRRIGATION C .O1 C 1 . 0  . .S  S IS - 



RECORDED WATER RIOHTS OF Ttie DEPARTMENT OF  ECOLOOV REOION 1 PAOL 6 5 1  REPORT DATE 5/ 6 / 9 1  

CONTROL SEC OLD OLD OLD DATE OF S C A CNTV PERMIT NAME SOURCE . O f  APPROPRIATION TRISUTARV OF 

~ ~ ~ - - L ~ ~ P A w x ~ ~ L - ~ ~ ~ ~ ~ ~ ~ a ~ r ~ ~ ~  u 
PTS P LOC. OF POD/POW ICWO C E I  PURPOSE Of USE TYPE 01 M u u PA M U U  AC M U VISOS USE I A C 

WITER RESOURCE INVENTORV AREA- 0 9  

.TOUNSHIP - 2 3  R&N&D - 01) P 
8 1 - 2 2 0 8 1 C  119 09 /09 /974  K I N 0  0 9 / 1 5 / 9 7 5  PERRY ROBERT L BURIEN LK 
1 NE4SW4 IRRIOATION C . 0 2  C 1 . 0  . 5  S I S  

4*ig%%z 19' 
K I N 0  0S/  LK 

I R R  C I e 18 

5 1 - 2 3 4 1 1 C  ' 19 O6/ZO/979 KIMO O3 /31 /9a1  D ILLON CARL L . BURIEM LK 
1 NU4SW4 IRRIGATION C , 0 1  ,C .I . 3 3  a I S  

N l  L UNN STR y q a $ i v - 0 6 0  0 0 9 0 9  O g M d f t W 9 2 7  c 4 .  i / -  

s lm03699P  2 0  0 3 6 9 9  0 1 9 4 1  0 0 / 0 6 / 9 5 2  C K I N 0  1 1 / 2 3 / 9 3 2  HALL BARRY S UNN CR 
1 E ~ S W ~ S W ~ S U ~  DOMESTIC SINOLS 1 C 2 

XRRIOATION E .1 C 2 5 . 0  . 0 4 0 1 1 1 0 1  

~ ~ ~ ~ ~ - r n ~ ~ a ; j ; ~ ~ ~ ~ ~ ' ~ m ~ m a c ~  .OP  c M 

G11101s50C 21 0 1 5 5 0  0 2 4 2 8  0 2 4 1 7  0 3 / 0 3 / 9 5 1  K I N 0  1 0 / 2 7 / 9 5 2  K I N 0  CO YTR D18T b WELL 
1 L 3  X L E  5 0 . 0  0 A 

011104227C P 1  0 4 2 2 7  0 4 0 a 9  0 2 7 2 6  0 2 / 2 3 / 9 5 6  K I M  1 0 / 0 5 / 9 5 6   KIN^ CO YTR D I E T  E YELLS 
2 L 3  5 ~ 2  KNOX 5 AC ODN TR DOMESTIC MULTIPLE C 1 4 2 5 . 0  0 4 4 0 . 0  S A6 

0 1 - 2 4 6 2 l A  !21 03/07/9SS K I N G  / / SEATTLE C I T Y  OF WELL 
1 N E 4 W W 4 - D O n E B T I C A L  4 0 0 0 . 0  0 

01n00230P . 2 2  0 0 2 3 0  0 0 3 6 1  0 5 / 0 7 / 9 4 6  C K I N 0  0 2 / 0 6 / 9 4 7  F I N C n  DAVID  R ET U WELL 
1 SW46Y4 DOMESTIC MULTIPLE C 1 5 0 . 0  0 6 7 . 0  

5 1 ~ 0 1 0 2 9 A  822. 0 1 0 2 9  1 2 / 1 5 / 9 2 3  R K I N 0  / / OREENE E P UNN SPR WHIT. R 
1 E28E4 D O W E B T I C x P b '  

s1103119C L a  0 3 1 1 9  0 1 6 3 1  0 0 6 3 5  OS/29/930 K INO 0 2 / 2 6 / 9 3 1  LEE I U UNN SPR 
1 NE4SU4 IRRIOATION C . 0 2  C 2.0 I S  

SlMO4367C 92 04367  02397  o KING 0 6 / 1 5 / 9 3 7  RASMUSSEN n a UNN SPRS UNN STR 
1 su- D I V  1 c +%--E-? 2 . 1 2  IS 

S110445SC . 2 2  0 4 4 5 5  0 2 5 0 0  0 2 6 7 9  0 1 / 2 1 / 9 3 7  
1 E2NZNU48E4 DONESTIC S l N 4 L I  

IRRIOATION 

UNN SPRS 

2 .5  

8111z0073C . Z t  1 0 0 7 3  0 7 2 0 9  0 5 2 6 4  0 1 / 0 9 / 9 5 1  K I N 0  0 5 / 0 7 / 9 5 1  MAXWELL J O UNN S I R  

, 1 - + r ~ m W P 8 R S ~ f t W b  N :1 E-+ 
S11130SSC 2 2  1 3 0 1 1  0 9 7 9 9  0 6 3 3 7  0011Sd954  E K I M  01/07/9 '51 L I L L E H E I  0 UNN 8TR OREEN R 
1 82 L 6  EL4  3 AOD ADAM8 HM TR DOMESTIC SINGLE C .O1 C 3 8 

F I S H  PROPAOATION N 0 1  C 3 S 
1 . 0  IS - c 3 

S l n l 4 7 5 Z C  . 2 2  1 4 7 5 2  1 1 0 5 6  0 7 6 4 1  0 4 / 1 4 / 9 5 1  K ING 07 /14 /95S  BENNETT V R UNN SPRS 
I T R ~ S  SUNNVDALE GARDENS DIV IDOMESTIC SINOLE c .ox  c n so 

STOCK WATERIN0 C . O 1  C 2 SO 

K UNN aeB WE%% .22 17629A ~ ~ R K z G x ~ & * ~ " ~  c - Q ? i P ~ Z  .tL 1 a . o  s 
S 1 ~ 0 7 6 4 s C  2 3  0 7 6 4 5  0 5 1 8 2  0 3 3 6 5  0 2 / 2 2 # 9 4 7  K ING 0S /21 /947  SMITH E O OILLAM CR n GREEN R 

2 TR24 BROOKVALE GARDEN TRS F I R E  PROTECTtON C .OZ C 2 S 
XRRIOATION C . 0 2  C 2 2 . 0  S I S  

n - i i ~ ~ ~ 0 ~ - 2 ~ 6 7 Q d D ~ O J 5 S ~ X 8 2 6 - 6 I / S  6 7 9 4 7  k l R F T 1 7 ¶ - n ~ 7 9 ~ T T ~ 7 i r r C r Z W T  16 EITEEt4 R 
1 L 1 4  CEDAR LODGE IRR IOATION C . 0 1 5  C 1 . 5  5 I S  

s 1 n 1 1 3 7 0 c  2 3 1 1 3 7 0  Oil296 0 5 7 4 1  0 5 / 1 9 / 9 5 2  K I N 0  O9/05/952 JOROENSEN 0 GREEN R DUWI~~ISH R 
1 W - 1 . 2  IRRIOATION C . 5  C 5 5 . 0  S I S  - - -- - 

h 



RECORDED WATER RIQH~S OF THE DEPARTMENT OF BCOLOQY REGION i PAGE 6 5 2  REPORT DATE S/ 4 / 9 5  

CONTROL N SEC OLD OLD OLD DATE OF S C A CNTY PERMIT NAME SOURCE OF APPROPRIATIMI IRISUTARY OF 

K h L c .  OF P o o Z  t c L X 1 )  PunPosE OF USE TYPE q x  RU o A m u u  8 c - ! 2 Z T E B  OF x A c  
ANNUAL C R 

WATER RESOURCE INVENTORY AREA- 0 9  

m B R x - - R I H ( I m *  E 
SlM12487CAW 2 3  1 2 4 8 7 4  09305A 06736A 08 /05 /953  K I N 6  12 /07 /953  WATKINS A D 

C 
UNN SPR8 

1 BROOKVALE QARDEN TR-13  DOMESTIC SINQLK . 0 1  C 
DuwOIwxsn R 

F I S H  PROPAGATION P .04  C 
M 
M 

2 8 0  

wmRmaasiiarfip-imPMwy 2 0 0 
S A D  UNN STR ow&tuslj R 

C I FISH PROPAQATION P . 0 4  C M 2 0 0 0 0 

811tL50ZSP 23 15025  1 3 0 0 4  08/27/958 
c 

KIMQ 12 /08 /95S WATANABE S k M UNN SPR 
1 TR6 BROOKVALE GARDEN TRS OOMESTIC SINGLE . 0 1  C DUWAMISH R 

C 4 . 0  2 . 0  8 

S l l t l 7 6 2 9 P B L  2 3  1 7 6 2 9 8  1 2 9 9 5 8  11 /23 /962  C MlNQ 03/1B/963 ALBERT1 f I T  AL UNN SPR 
1 TRB BROOKVALE GARDEN TRS IRRIQATION C .12 C 2 4 . 0  12.0 8 G I L L I A M  I S  CR 2 2 2 

01-2728BA 2 4  08 /12 /993  KINO / / DOLINQ CO YELL 
Y 

Sln04795C 2 4  04795  0 2 7 6 6  01240  04 /25 /939  KIMG 0S/02/939 ANDERSON II C 
1 SW4SW4 IRRIGATION C 7 5  C 70 .0  8 b DUWAMISH I S  R 

WEEN R 

s l n l l 3 6 6 C  2 4  1 1 3 6 8  0 8 2 9 4  05764  05 /19 /952  KINQ 09 /05 /952  NELSEN P UNN DRN O I T  BLACK R 
8D 

SlM11309C 2 4  1 1 3 6 9  06295  0 5 7 4 1  05/19/952 KING 09 /05 /952  NIELSEM J 
1 SW4NE4 IRR IQATION C . 3 5  C 35.0 SO I S  

UNN DUN O I T  BLACK R 

81-23815C 24 03 /24 /981  MINQ 04/15/982 ALLEMAN KEN K QREEN R 
0 0 s- I S  

SlW023UlC 2 5  0 2 3 8 1  0 1 2 5 2  0 0 0 0 9  OU/10/928 KING O3/14/929 H I L L  F Q 
1 SY4NW4 IRRIGATION C 7 1 . 0  1 8  

QREEN R 
1 . 0  C 

DWAMISH R 

s l n o S 9 S l P  2 5  0 5 9 5 1  03786  01 /29 /944  C KINQ 03 /24 /944  MARTIN ELIZASETH 0 QREEN R 
-.a Q ' - 4  IRRIOATION- 30.0 W 
61107753C 2 5  07753  0 5 0 9 1  0 3 6 1 1  04 /12 /947  K I N 0  06/20/947 STREULI 0 
1 QLS IRRIQATION C 

GREEN R DUWAMXSH R 
.6  C 6 0 . 0  8 XS 

Sln0456OP 2 6  04560  02657  07 /18 /938  K I N Q  02 /21 /939  CLOWH RUSSELL A UMN Spa8 - DUWAMISH R 

~ ~ F ~ I c ) E o w ~ + ~ - E ~  6 . 4  

S l n 0 4 5 6 l P  26 0 4 5 6 1  0 2 6 5 8  07 /18 /938  C KING 02 /21 /939  CLOWH RUSSELL A UNN SPRB 
2 NW4NU9 DOMESTIC SINGLE C . 0 0 5  C 2 

IRRIQATION C .O05 C 2 6 . 4  

$ j t M T & ~ , 6 f ~ ~ ~ ~ s ~ T ~ $ 7 ~ ~ f t ~ ~ d a ? $ ~ ~ ~ ~  A UUN 8PRS 

IRRIQATION C . 0 5  C Z  6.4 

S111106S7C 2 6  1 0 6 5 7  07698  0 4 4 8 9  0 8 / 2 7 / 9 5 1  K INQ 12 /10 /951  QREENHEAO QUN CLUB UNN SPR 
1- HT 

OT(EEN R 

S ln12852C 26 1 2 8 5 2  0 9 6 6 5  0 7 3 0 1  0 4 / 0 5 / 9 5 4  K ING 10 /01 /954  ROBIN60N S A 
2 NW4NU4 DOMESTIC SINQLE C .O1 C 

UNN SPRS 

FISH PROPAQATXON M .03  C 
M 
M 

F A 8 Q S  0°109 0 1 1 t & 8 e C e 6 b o / / ( I P U T I ( W  
G 1 ~ 0 0 1 1 O S  2 7  0 0 1 1 0  00070  02 /07 /944  KING / SOUTH SEATTLE LAND WELL 
1 NU4 DOMESTIC MULTIPLE C 3 5 0 . 0  0 566 .0  

E ~ 8 ~ ~ % i i & ~ r & % % 8 $  W w  / / 6 3 W E L L  
G1*00292A '27  00292  O6/20 /946  R 
1 SW4NW4 DOMESTIC MUNICIPAL C 400 .0  Q 

K INQ / / S SEATTLE LAN0 CO WELL 

F 8 % m & d t 2 d M H 1 f i 1 r 4 8 t C f 3 L S ~  A 
DOMESTIC MULTIPLE C 5 0 0 . 0  0 2 6 0 . 0  A 

-8%.ei;48--4EWW 
G l n o b l 7 V P  2 7  Ob17V OSS1b 02 /14 /9b2  C KING 04 /27 /902  SOUTH SEATTLE WTR WELL 
1 L 1 9  B L 1 1  MCMICKEN +ITS D I V  2 DOMESTIC MULTIPLE 8 0 0  0 0 1 2 8 0 . 0  A 
----.-- ---- -- 

P F 



RECORDED WATER RIONT6  OF THE DEPARTMENT OF ECOLOOV REOION 1 PAGE 6 5 3  REPORT DATE 5 I  4 / 9 5  

CONTROL 8 SEC OLD OLO OLD DATE OP 8 C A CNTY PERMIT NAME SOURCE OF APPROPRIATION TRIBUTARY OF 

TYPE QI M u u AC M u VISOB USE 

WATER RESOURCB INVENTORV AREA- 0 9  

, TWlsTfZP - 23 6'*-64 E 

G l - 2 6 9 1 3 A  $ 2 7  02/01/99;) K I N 0  / / TUKWILLA C I T Y  OF WELLS 7 
7 NW4NE4 . DOMESTIC MUNICIPAL C 9 7 5 0 . 0  0 0 0 0 0 

? . 2 7  0 7 1 8 0  0 4 7 7 9  sd%iSMft WHITE R 
M 

IRRIOATION C . 0 0 5  C 2 . 1 3  M 0 4 1 5 1 0 0 1  

01n0570bC 2 8  0 5 7 0 6  0 5 3 6 4  0 3 9 2 9  0 8 / 1 7 / 9 6 0  K I N O  1 0 / 2 8 / 9 6 0  WASHINOTON CEMETER' WELL 
1 SEC OF WASH MEUORIAL DIV 2 IRRIOA~ION C 5 0 0 . 0  0 1 3 0 . 0  6 5 . 0  AS I S  

E l - * a ~ s & ~ - V - b - f l ~ S ~ ~ ~ $ ~ ~ R  C K I N 0  3 0 0 . 0  / / 0 KIW m-wmnin WELL 
1 SW4SW4 

81100049C >29 0 0 8 4 9  0 0 3 0 4  0 0 6 9 4  1 1 / 0 9 / 9 2 2  K I N 0  0 3 / 2 8 / 9 2 3  ROSAIA P F / a P MILLER W M PUGET SOUND 
1 NW4SE4NU4 IRRIOATION C .S  C 2 3 . 5  I S  

I 5 W Q & S 4 P - - c r v a b S T 4  0 0 3 3 3  i l 7 ~ ~ ~ C B g C 0 [ 7 Y 6 [ I a  HILLER CR 
1 SE4NUS DOMESTIC SINOLE 

REC L BEAUTIFICATION N :a c 3 
IRRIOATION c .a c s 1 0 . 0  04151001 

SlMO1205C '29 Ol2OS 0 0 5 0 5  0 0 0 7 0  l W l W 9 2 4  K I N 0  0 4 / 1 4 / 9 2 5  ODONNELL A M  UNN STR MILLER CR I 
1 S2 NU4 NU4 DOMESTIC SINOLE C - 2 5  C 2 

3 . 0  I S  z5uwaQL 
6 1 n o a 1 3 8 c  8 9  0 a l 3 ~  01000 00260 0 0 / 1 6 / 9 2 7  K I N 0  1 0 / 1 8 / 0 2 7  BURTON HENRV ET UX UNN STR MILLER CR * 
1 SW4SEI IRRIOATION C .1 C 4 . 0  I S  

811102a90C 3P9  0 2 6 9 0  0 1 4 9 7  0 1 1 0 6  0 3 / 2 4 / 9 3 0  K I N 0  07 /25 /930  WINTER C M UNN STR MILLER CR 
1 - N W 4  XRRlOIT lON 0 

s l n 0 3 5 9 4 c  - 29 0 3 5 9 4  0 1 6 7 2  0 1 2 3 9  0 1 / 2 6 / 9 3 2  K I N 0  0 4 / 2 0 / 9 3 2  EMMANUEL 8 MILLER CR PUGET BOUND 
1 NW4NU4 IRRIOATION C . 0 6  C 3 . 0  I S  

81103623P 29 0 3 6 2 3  0 1 9 0 1  0 4 / 1 9 / 9 3 2  C K I N 0  0 7 / 0 1 / 9 3 2  BAKER FREDERIC A MILLER CR PUGET SOUND , 
C :- 6 . 0  

S11103773C 8 1 9  0 3 7 7 3  0 1 9 9 4  0 0 8 4 4  0 1 / 0 3 / 9 3 3  K I N 0  0 4 / 1 0 / 9 3 3  ORCHARD T K UNM STR MILLER CR 1 
1 SW4NE4NE4 DOMESTIC SINGLE C . 0 6  C 2 M 

IRRIOATION C . 0 6  C 2 3 . 0  M 16 

S l E 0 4 4 2 1 C  1 2 9  0 4 4 2 1  0 2 4 4 9  0 2 6 6 0  0 6 / 0 5 / 9 3 7  K I N 0  0 0 / 1 7 / 9 3 7  MAY M W MVSROOK CR 1 MILLER CR M 
1 NU4 SW4 ---K!&qff8~M+A REC k BEAUTIFICATION c 1 C 4  

.1 C 4 
XRRIOATION c .  .I C 4 2.5  XS 

S ~ ~ O S S S ~ C A Y  1 2 ~  0 4 5 5 1 ~  0 2 6 2 6 ~  0 1 8 1 1 ~  06/29/93. K I N 0  0 1 / 0 5 / 9 3 9  THOMPSON R E MYBROOK Ell ll HILLER Q Ii 
1-.iSW~&4 NU4 Su4  0 0 0  

6 1 1 0 4 5 5 1 C B M ~  29 0 6 5 5 l B  0 2 6 2 6 6  O l U l l B  06/29/93. A K I N 0  0 1 / 0 5 / 9 3 9  FISHER 6 MAVBRWK CR * 
1 ZE2EZNU4SW4 DOMESTIC SINOLE C .O1 C 2 

% ) ( I L L =  CR f! 
0 0 0 

IRRIGATION C . O l  C 2 2 .5  0 0 2 



RECORDED WATER RIQHTS OF THE DEPARTMENT OP PCOLOOY REQION 1 PAGE 6 5 4  REPORT DATE 5 /  4 / 9 5  
CONTROL N SEC OLD OATB c 5 b CNTV PERF - SOURCE OF APPROPRIATION TRIBUTlRY OF 

PTB P LOC. OF POD/POW ICMQ CN1 PIlAPOSP 0 1  
*-*- %Js+E 

TVP@ 91 
-am---- 

PA M U U  
ME OF R R R 

AC M U VLSOS USE I A C 

WATER RESOURCE INVENTORY AREA- 0 9  

, TaUNBHZP - 23 R A m r g  
DOMESTIC SINGLE C - 0 3  C 2 
F I S H  PROPAGATION N . 0 3  C 2 

M 
n 

81105991C ' 29: 0 5 9 9 1  0 3 8 1 2  0 2 2 1 2  0 3 / 3 1 / 9 4 4  
1 SY4 NE4 

K ING 05 /18 /944  LLOYD R 
DOMESTIC SINGLE . 0 1  C 2 

MILLER CR N PUQET SOUND 

-- C C 2 1 . 7  I S  

S11106355C 129 0 6 3 5 5  0 4 0 9 1  0 4 9 3 8  0 3 / 1 6 / 9 4 5  
1 OW4 NE4 

KINQ 05 /22 /945  nurn A J 
DOMESTIC SINGLE C . 0 1  C 

UNN SPR MILLER CR 

s r W  
R CR 1 

8 1 ~ 1 2 7 9 1 C  t29 1 2 7 9 1  0 9 4 9 5  0 6 2 5 9  0 3 / 0 3 / 9 5 4  
1 SU4NY4SY4 OOMESTIC SINGLE 

K ING 05 /12 /954  MCKINNON J A 
C 

MAVBROOK CR 14 
- 0 1  C 

MILLER CR M 
SD 

W&wi-hg6fWG ~~~~N Ic N4YBROOK CR u I D  MILLER CR I4 

81-20949C "29 
1 SW4NE4 

1 0 / 0 2 / 9 7 3  K l N Q  0 2 / 2 8 / 9 7 5  BUTTS BERTHA U UNN STR 
DOMESTIC SINGLE C . O l  C 1 . 0  MILLER CR #I 8 

Fii2Ww 29 - smcKV%M-a~/ c ~ W A Q ~ ~  A 
UNN Qm IUAV CR) e?lpu so 

01*0269SC 'SO 0 2 6 9 5  0 2 5 8 5  0 1 7 9 0  O9/02/952 K I N G  0 2 / 0 6 / 9 5 3  NORMANDY PARK WTR YELL 
1 NE4SE4 DOMESTIC MULTIPLE C 2 5 0 . 0  G 4 0 0 . 0  AE 

W W f i r i - s  'so O3OS7 0 ~ # f ~ P h # ~ ! $ & Q c L ~ ~ ~ 8 ~ P & ~ ~ 4 ~ - ~  DOMESTIC MULTIPLE c 1 0 0 0 . 0  Q 2 5 0 9 . 0  A 

0 1 - 2 0 5 2 3 C  . SO 0 4 / 0 3 / 9 7 3  
1 E 2  SU4 

K I N G  0 3 / 1 5 / 9 7 4  SOUTHWEST SUE SEW YELL 
CONNERCIAL/INDUSTRIAL C 1 0 0 . 0  G, 1 6 0 . 0  - TMPR 

&I7?.Wn.Yt'- J b  
6 NE4SE4 MEAT EXCMANQE ~ ' ~ ' ~ o ~ I P ~ ~ ' B T ~ ? T ~ ~ ~ L P ~ ~ ~ ~  C 

IRRIQATION C 1 5 . 0  0 2 . 7 5  I S  

01 -24754C ' 3 0  1 0 / 3 0 / 9 8 5  
w4 

K ING 0 1 / 1 6 / 9 9 0  SW SUB SEWER D I S T  YELL 
CO- RM 

0 1 - 2 4 7 5 5 1  ' 3 0  1 0 / 3 0 / 9 8 5  R 
1 E2SW4 CONMERCIAL/INDUSTRXAL C 

KXMQ / / S W T W E B T  SUB SEYE YELL 
2 5 0 . 0  Q 

0 1 - 2 5 4 1 1 C  
_130 0 3 / 1 7 / 9 8 9  

Con-/INDU(LIBUL 
K I N G  1 1 / 1 5 / 9 8 9  SW SUB SEWER D I S T  YELL 

#RM 
SlI tOSLS8C ' 3 0  0 3 6 5 8  0 1 9 7 5  0 1 5 0 2  0 0 / 2 0 / 9 3 2  K ING 0 2 / 1 5 / 9 3 3  DRACUENBER0 F 
1 NE4t464NE4 FISH PROPAGATI~N N .1 C 3 

UNN STR MILLER CR N 

REC I BEAUTIFICATION N .1 C 3 
M 

IRRIGATION C 1 C 3 4 . 0  
M 
M I S  

yOI'1'0% $30 0 4 4 7 3  
SU4 SU4 NE4 - ' - - ! ~ ~ B 1 f f f ~ ? ~ ~ t ~  ti W ~ P R S  

F I R E  PROTECTION C 
IRRIGATION C . 0 2  C 3 2 .0  

. 0 2  C 3  
I S  

B)?Le48fimhH 0 4 6 1 2  0 2 6 4 0  Pf;f&g;l$wO/93a 
C 

c E 
YbVI--rr-r+Itm cR * 

SlmOSOS9C 130 0 5 0 5 9  0 2 9 7 8  0 1 3 5 4  0 1 / 2 6 / 9 4 0  E K ING 03 /22 /940  RUTOWSKI J J UNN BTR 
1 SU4 HE4 DOMESTIC SINGLE C .02  C 2 MILLER CR 1 

IRRIGATION C . 0 2 ,  C 2 2 . 0  I S  
~ ' i i C 5 ' 3 9 9 c ~ ~ ~ ~ 2 ' o ' 6 6 i - - b 3 7 F ~ 4 1 A C A C ~ 6 7 O 2 ~ ~ A D U L ~ I I ~ ~ ~ ~  14 
1 S2NE4NU4NE4' F I S H  PROPAGATXON N . 0 1  C 2  

IRRIGATION C . D l  C 2  
n 

.7s  M 
81106210C ' 3 0  0 6 2 1 0  0 4 1 0 8  0 2 7 0 1  1 0 / 2 0 / 9 4 4  
1 NE4SE4 

K I N G  0 6 / 1 2 / 9 4 5  KUEHNOEL 0 A WALKER CR N MILLER CR M 
bSF 



RECORDED WATER RIGHT. OC THE DEPARTMENT OF ECOLOGY REGION 1 PAOS 6 5 5  REPORT DATE S/ 4 / 9 5  

CONTROL 0 SEC OLD OLD OLD DATE OF 8 C A CNTV PERMIT NAME SOURCE OF APPROPRIATION TRIBUTARY OF 

%#-CUB PURPOSE OF USE USE TYPE I A C  

WATER RESOURCE INVENTORV AREA- 09 

, t W N S F E C ~ E  - 0 4  E 

81IIObb47C . 3 0  0 6 6 4 7  0 4 5 4 1  0 3 2 6 4  0 9 / 0 5 / 9 4 5  K ING 0 7 / 0 0 / 9 4 6  MERRXNO C J ET UX UNN SPRS MILLER CR II 
1 SE4SY4 OOME8TIC BINOLE C . O l  C 

~ c R t ~ % m m % ~ ~ ~ f  w/94s T F A  N P U Q U g O U N D  
C 1 . 0  3 

81n10542c  ' 3 0  1 0 1 4 2  0 7 5 5 0  0 4 6 3 4  0 7 / 2 0 / 9 5 1  K I N 0  1 0 / 1 2 / 9 5 1  THOMAS D MAYBROOK ER W MILLER ER II 
1 SE4NE4SE4 IRRXGATIOM C .O1 C 1 . 6  SD 18 

RED G UNN STR WrZO-dWg2 c 
s 1 ~ 1 1 3 8 s c  '630 1 1 3 0 5  0 8 2 6 4  0 1 0 9 0  0 5 / 2 2 / 9 5 2  K I N G  0 9 / 2 5 / 9 5 2  A M I S A L  R J UNN STR 
1 NE4NMSEL DOMESTIC 8XNOLE C 0 C 8 

whwe- 5 Y y  

8 1 ~ 1 1 5 0 3 C 8 W  '30 1 1 5 8 3 8  0 8 4 5 9 8  0 6 0 1 2 8  0 0 / 1 2 / 9 5 2  U m O  l l i v  SEEPAGE YTR PUOET SOUND 
1 SE4SE4 REC k BEAUTXFICATION N 11 C 8MD 2 0 0  

S~-POILLC a o  os /09 /972  KING o z / l z / v 7 3  WILSON T A UNN STR 
0 0 

81 -21479C 3 0  0 4 / 1 1 / 9 7 4  K I N 0  0 5 / 3 0 / 9 7 5  DAMHAM GILBERT M UNN SPR 
1 SE4SE4 I R R I O * T I O N  C - 0 2  C 1 . 0  . 7 5  3 1 3  

S l I I 04609C 41 0 4 6 0 9  0 2 6 1 1  Ol f '&$r7/930 K I N G  12/21/936 R E I T Z B  C N UNN STR PUGST SOUND 
1 0 L 4  

C 1 C 2  3.0 I S  

81a0539BP .31 0 1 3 9 0  0 3 3 0 5  0 3 / 2 9 / 9 4 1  C KIN0 01/02/9111 BROWER / W I H A L I B I N  UNN STR P f f i E T  SOUND 
1 . L - 2  S L - 6  NORMANDY PK RIVIERADOHESTIC SINGLE C . O l  C M 

XRR IOATION C . O l  C 1 . 7 5  W 0 4 1 5 1 0 0 1  

KX W H C . S I . A ~ X ? ~ W ~ ~ ~  c V.-RS a 
811I0733bC ' 3 1  0 7 3 3 6  0 4 9 2 4  O ~ ~ ~ Z k  8 ~ ~ ~ $ ~ $ ~ ~ X l I o N  UXNO 03 /29 /947  DIAMOND 6 L URN STR 
1 O L - 4  P . 0 0 5  C 6l 

' Y " P J L d I J i h , & a $ K R * 9 i ; I - 3 B + 8 K d H 8 n - o l c -  'IT 
OUND 

81N09070C ' 31  0 9 0 7 0  0 0 2 3 5  0 4 8 1 1  09 /12 /949  K ING 02 /17 /910  CUNNINGHAM tl 3 ET UMN UTR PUOET SOUND 
1 L 4  E L 5  R IV IERA.  NORMANDY PK IRRIQITIOM C . 0 2  C 2 . 0  I 8  

K ING / / UNN STR PUOET WUND ~ P P L ~ W ~ % S ~ ~ U W P ~ ~ G K - P R ~ % ~ ? ~ I  N EEQEU E A P ~  

81a17145C ' 3 1  1 7 1 4 5  1 2 6 7 6  l o 1 9 9  0 2 / 2 3 / 9 6 2  K I N G  0S /17 /962  NORMANDY PK COM CL MAVBROOK Ut #I MILLER 
1 L A R I V Z E R I  EEC NORMANDY PU REC B E A U T I F I W T I O N  W .2 C SO 

c- 
UNN SPR 

IRWIOATION C .1 C 2 1 1 . 0  I. 
. t P L P w  

S I f i 0 4 2 0 3 C  932 0 4 2 0 3  0 2 3 0 8  0 1 9 2 2  0 2 / 2 7 / 9 3 0  K I N 0  10 /21 /936  LENHARD E 0 U M  SPR P W E T  SOUND 
1 S2NW4MU4 OOMESTIC MULTIPLE C . 0 7  C 

81113018C 8 3 2  1 3 0 1 6  0 9 6 9 9  0 5 9 1 0  0 7 / 1 3 / 9 5 4  KING 1 0 / 2 0 / 9 5 4  HALDNI Y R MAYBROOK CR I MILLER CR a 
m - 8 0  

SlN19845C . 39 1 9 0 4 5  1 4 1 2 0  1 0 1 4 2  0 0 / 2 4 / 9 b b  K ING 1 2 / 0 0 / 9 6 6  ALEXANOER K M UNN 0PR/STR 
2 NU4SE4 F I S H  PROPAGATION N . 0 3  C 

XRRIGATION C . 0 2  C 4 . 0  2 . 0  

BUQZEW- 33 0 7 9 9 4  ~ ~ ~ k 0 d l i ? 0 / 9 4 7  c uYsAUW2-m 0 BOW LU - 
b 



RECORDED WATER R IGHT8  OP THE DEPARTMENT OF ECOLOGY REGION 1 PAGE 6 5 6  REPORT DATE 1/ 4 / 9 5  

CONTROL O SEC OLD OLD OLD DATE OP 8 C A CNTY PERMIT W N E  EOURCS OP APPROPRIATION TRIBUTARY OF 

a a r n  
PT8  P LOC. OF POD/POW tCHG COB PURPOSE OF USE EaF-K-RA I A C 

WATER RESOURCE INVENTORY AREA- 0 9  

\mWAsm- 2 3  R * t  - 0-47 

1 NE48E4 DONESTZC SINGLB C . 0 1  C 
C 

SN 
IRRIGATION . 0 9  C 1 0 . 0  SN 0 4 1 5 1 0 0 1  

S EOW LK WZ?buJo799a05345947 0 . 0  SLY 04151001 

G1M00082C 1 3 4  0 0 0 8 2  0 0 4 1 2  0 0 0 6 0  0 1 / 1 1 / 9 4 6  K I N G  0 4 / 2 3 / 9 4 7  K ING CO WTR D I E T  # YELL 
1 EZE2SW48U4 DOMESTIC MULTIPLE C 4 0 0 . 0  G 3 2 0 . 0  

011104961C ' 3 4  0 4 9 6 1  0 4 6 3 6  0 3 5 4 5  0 8 / 1 4 / 9 5 8  K ING 1 1 / 2 1 / 9 5 8  K I N G  CO UTR OXST O WELL 
1 NE4SW4 DOMESTIC MULTIPLE C 4 0 0 . 0  0 6 4 0 . 0  A 

I I r * a S r B ¶ E ~ 0 5 4 ~ ~ ~ Q - 7 9 - & 0  
1 8U4  SW4 NW4 WE4 NU4 W M E B T I C  MULTIPLE C '  3 1 0 . 0  G Y 9 z T  YELL A 

8111035361 3 4  0 3 5 3 6  1 0 / 2 1 / 9 3 1  R K ING / / DESIMONE L BOW LK 
1 NU48W4 IRRIGATION C . 3 3  C 1 6 0 . 0  , I 8  

S l N 2 0 0 3 0 C  ' 3 4  2 0 0 3 0  1 4 7 1 8  1 0 3 0 9  1 2 / 2 8 / 9 6 6  K I N G  05 /24 /967  NATELICN G J ANGLE LK GREEN R 
S 

81-203221:  1 3 4  1 0 / 1 8 / 9 7 2  K I N G  0 6 / 0 1 / 9 7 3  BAYNE EDWARD C ANGLE LK GREEN R 
1 G L - 1  IRRIGATION C , 0 0 1  C . 5 . 5 8 L N  0 5 1 5 0 9 1 5  

F?!% ' 34 
K I N  ANGLE LK GREEN R r~iii~arS8iF'"~~~ c 5 8 

8 1 - 2 1 1 6 2 C  ' 3 4  0 1 / 0 8 / 9 7 4  K ING 0 3 / 2 8 / 9 7 5  BANL L M E T T A  E ANGLE LK 
DOMESTIC SINGLE C $ 0 2  C 

W E E N  R 
1 GOVT LOT 2 1 . 0  S 

BF2n-66 
2 G L - f  : 34 

mr-6wfz-ELE LK 
IRRIGATION 4 . 0  2 . 0  8 t!P 

8 1 - 2 2 0 0 9 C  - 3 4  0 7 / 1 2 / 9 7 4  K I N G  0 8 / 3 1 / 9 7 5  TON8ETU ASTRID ANGLE LK 
C 

GREEN R 
1 GL 2 IRRIGATION . 0 2  C 1 . 0  .I 8 I S  

SlT65ChYC ' 3 5 0 3 6 8 7  0 1 9 6 5  b 
1 NWSNE4NW4 

6 7 X Z - 3 ' * T Z 4 7 3 3 ~ ~ ; ~ - 6 7 9 ~ ~ - A g P R  
OOHEITIC SINGLE 
STOCK WATERING C 1 . 0  C 3 P 
IRRIGATION C 1 . 0  C 3 P 1 2 2 . 0 '  M I S  

f 
R w??: ' 35 0 3 7 4 4  0 1 9 7 8  Qg&&@4/932 

C 0 )I 9- 
811103750C ' 3 s  0 3 7 5 0  0 1 9 7 9  0 0 7 5 7  1 1 / 0 4 / 9 3 2  K ING 0 2 / 1 7 / 9 3 3  WE88 F J / W GREEN R 

C DUUANI8U R 1 G L - 5  IRRIGATION 2.15 C 7 0 . 0  N 18 

F 8 E S C  '35 0s990 0 V & H a a r P 3 C 3 0 / 9 5 4  c l l H O 1 1 / 1 S / P I I L 4 n d -  
81M05994C . 3 1  0 5 9 9 4  0 3 9 3 1  0 3 2 S 2  0 4 / 0 4 / 9 4 4  K ING 1 1 / 1 5 / 9 4 4  SCNOENBACHLER A UNN 8TR 
1 BE4 NU4 DOMESTIC SINGLE C . 0 2 S  C 2 

STOCK WATERING C . 0 2 5  C 2 

~ 6 6 6 2 ~ E - ~ J ~ ~ K d i R ~ 1 3 Y ~ 1 P X f f V ~ ~ m 5 ~ ~ r E ~ ~ R n ~ ~  R 
1 HENRV ADAUS DLC a 4 3  IRRIGATION . 7 5  C 1 0 0 . 0  S 

o'mmsn R 
IS 

811110468C ' 3 5  1 0 4 6 8  0 7 5 0 9  0 4 4 5 1  0 7 / 0 6 / 9 5 1  K ING 0 9 / 2 1 / 9 5 1  DESINONE R GREEN R 
C 

DUYANISU R 
1 NENRV ADAM8 DLC IRRIGATION 1 . 0  C 1 0 0 . 0  0 I S  

aXiiOJBS.9C- 3 C - O X 6 S ~ S J I r 5 - 1 F Z 8 T S - - 6 2 7 b + 7 ~ 5 C V ~ - ~ ~ ~ V h  U G 
1 AOANS DLC W26W4 IRRIGATION 1 2 0 . 0  P 6 0 . 0  A I S  

. WEL1 

81M06428C 36 0 6 4 2 8  0 4 1 5 9  0 2 4 2 3  U5 /14 /945  K I N G  07 /30 /945  P I L L I E  A UPRING .ROOK CL .LACK R 
1 SU4NE4 IRRIGATION C 5 C B 0 . U  8 0 4 1 5 1 0 0 1  



RECORDED WATER RXOHTS OF THC OEPARTMENT OP ECOLOOV REOION 1 PACK 6 2 2  REPORT OAT6 I/ 4 / 9 5  

CONTROL 0 SEC OLD OLO OLD DATE Of 8 C A CNTY PERMIT N I N E  SOURCE OP APPROPRIATION TRIBUTARY O f  

w,FK--L-dp=- 
PTS P LOC. OF POO/POW I C M  COI  PURPOSE OP USE TYPE 91 Y U U M U U  I A C  

' -!!TTtBZTEnC " 
WATER RESOURCE INVENTORY AREA- 0 9  

h l ' O U N W I P Z R I H 0 6  - O'KE 
Sl1107193C 0 1  0 7 1 9 3  0 4 6 0 0  0 2 6 0 5  0 5 / 2 8 / 9 4 6  K I N 0  OS/22/946 STANOAERT W WILL CR II SPRIMO BROOK CR 
1 8 Y 4 S W  . I R R Z W T I O N  C ' 1  C 1 0 . 0  S 1s 

K I  CR 
C 

0 5 / 2 3 / 9 5 2  R K I N 0  / / WARREN J I) M I L L  CR 
OOMESTIC SINOLE 
IRRIOATION c :f 8 f 2 0 . 0  

GREEN R 

I S  

M ~ ~ 7 + ~ a - a r c r a z m ~ ~ s ~  
-HIWAY HONE GARDEN T R I  IRRIGATION 

S~~ CR 
c K ~ O ~ ~ ~ C R  . l a  c N 18.0 s IS 

01 -2597SA 3OP 11/16/99O R K I N 0  / / MINI4 CliESliENM YELL 
1 QL-7  IRRIQATION 9 0 . 0  0 1 0 . 0  

0 
- 7 4 0 1 1 ! 0 1  7 3 . 9 3  

S l N 0 3 7 5 1 C  ' 0. 0 3 7 5 1  OlVSO 0 0 7 5 8  1 1 / 0 4 / 9 3 2  KXNO 02/17/Q33 MESS P J / Y GREEN R OUYAMISN R 
Z Q L - 1 1  I R R I W T I O N  C 2 1 5  C 7 0 . 0  M I S  

CKCh61aC SE4SE4 * 02 0 & L 1 K - 3 J B T ~ E X f C ~ $ ~ ~ ~ p v 4 C ~ ~  1 

Sl I IOS307C . O Z  0 8 3 0 7  0 5 6 1 1  0 3 1 9 0  04/02/94. KXNO 0 6 / 0 4 / 9 4 8  AHERN D GREEN R OWU(1SN R 
1 QL4 IRRIOATION C 1 . 0  C 1 0 4 . 0  S I S  

P T i i l T 1 ' J I - 8 2 - m r r a S P a n 3 I ? C I - - O 3 ~ ~ 6 3 ~ T F C O N R R c i R E E n n  m . J U m  R 
1 GL7 IRRIGATlON 2 5 . 0  a I S  

Sl111230oC 0 2  1 2 3 0 0  0 9 3 0 1  0 6 0 7 8  0 4 / 2 8 / 9 5 3  K I N G  1 2 / 0 1 / 9 5 3  OTROOMER N GREEN R 0~wutlsn R 
1 GLa  IRRIGATION C . 2 7  C 3 5 . 0  LSD 10 

aptisam .03 ~ 5 n i r a - w a r - o m ~ m r ; r p ~ ' b m ~ ~ m ~  
SE4NY4SW4 OOREBTIC M L T l P L e  C 2 0 . 0  0 13.2 AN . 

01 -2170QC 03: 05 /23 /974  KXNO 09 /15 /975  PITTENGER FRED YW WELL 
1 NW4 8 6 4  DOMESTIC SINOLE C 1 5 . 0  Q 2 2 . 0  - -lRRIFATlON 1 . 0  I S  

S11103865P 0 3  03.6s 0 2 3 4 6  0 7 / 2 8 / 9 3 3  C K I N 0  0 1 / 1 3 / 9 3 7  BIRKELANO C P UNN SPR WHITE R 
1 L - 6  DOMESTIC SINGLE C . 2  C 2 

IRRIGATION C . 2  C 2 1 0 . 0  0 5 0 1 1 0 0 1  

v f i& -+wa iav  s T o c n  WATERIN0 c W 8 P S P r b  c - 0 2  c 2 uNN STR 

61M01589C '0s 0 8 5 8 9  05.12 035.3 09 /17 /94S  K I N G  0 1 / 1 8 / 9 4 9  BIRKELAND T O  UNN SPR W E E N  R 
1 L 6  W M E S T I C  SINGLE C . 0 1  C S 

6 1 i i r o S l 4 P  05 i 4 6 0 7 7 T W 9 3 C ~ 5 2 7 A l l E R F Z I R T ) r r P  N UNN STR 
1 NU4664 DOMESTIC SINOLE C . 0 1  C US 

el1111862C . 0 1  1 1 8 6 2  0 0 7 7 5  0 6 4 2 4  1 1 / 1 9 / 9 5 2  K I N 0  0 3 / 3 0 / 9 5 3  ZGRAOGEN A . UMN SPR/STR GREEN R 
1 SU4SE4 STOCK UATERINO C . 0 1  C 

1 5 . 0  I S  
- 

Sl1112645C O j  1 2 6 4 5  0 9 4 2 8  0 5 e 7 3  1 1 / 0 4 / 9 5 3  K I N 0  0 3 / 0 1 / 9 5 4  ZGRAGQEN A UNN SPR OREEN R 
1 E2NE48WP DOYE0TIC B l N O L l  C .O1  C U 

811117027c ,03  1 7 9 2 7  1 3 1 5 3  OOQPO U 5 / 2 2 / 9 6 3  K I N 0  0 9 / 0 5 / 9 6 3  V INCENZI  A 4 ANOLE LK GREEN R 
L _ F r l l * C l W 4  --IRRlOAIION c _--1.)-- 
SllZO6833C 0 3  2 0 6 8 3  1 S 1 7 0  10321 1 9 / 2 L 1 9 6 7  K I N 0  04/22/96. STEVENS J D UNN ETR OREEN R 
1 NU4 NE4 ' 8 9 6  DOMESTIC S1NOKE C .OD5 C 2 1 . 0  2 8 

STOCK YATERINa C , 0 0 5  C 2 1 . 0  2 0 

B~a~c0123261)116~~!&?0/Q71 Cll lP(ePlf  .I P;%_tLmE LK ,sY~- 
8 1 - 2 0 0 0 1 C  . 0 3  U3 /01 /972  K I N 0  08 /1S /972  LA INE BRUCE L ANGLE LK W E E N  R 
1 G L - l  AN0 SHORELANOS IRRIGATION C . 0 2  C 1 . 0  .I SM 0 5 0 1 0 9 3 0  

glrZeplsc . o r  0 1 1 1 * 1 9 7 2  KINQ12/0*/P71-LK GW n 



RECOROEO WATER RIGHTS O f  THE DEPARTMENT Of ECOLOGY REGION 1 PAGE 623 REPORT OATS 5 /  4 / 9 5  

CONTROL SEC OLD OLD OATE OF S C 4 CNTY PERMIT NAME SOURCE OP APPROPRIATION TRISUTARV OF 

l o p - A -  
PTS P LOC. OF POO/POU t c n o  cab  PWPOSE OF USE TYPE QX M u u OA n u u  AC M u vrsos I A c 

WLTER RESOURCE INVENTORY AREA- 0 9  

c V O W M l H f P T i R 1 H @ S  - 0 4  E 

1 G L - 4  IRRIGATION .02  C 1 . 0  .5 SM 0 5 0 1 1 0 3 1  

81-P0147C 0 3  05 /30 /972  KING 01/31/973 VINLCNZI AL IM J ANUL* LK GREEN R 
-L Q L - 4  sn 
81-2029OC .03 . .  09 /20 /972  KING 05 /02 /973  MOOREHEAD A F k M .  ANGLE L K  QREEN R 
1 GL-6  IRRIGATION C . 0 1  C 2 . 0  1 . 0  SM OSOl lOOl  

81-20513C ' 0 3  03 /30 /973  KING 03 /29 /974  SLAKE AMOS L LUGLE L K  GRLEN R 
1 L 3 1  8 4 P B N I V E L Y S T I O N  5 0 1  

81-20544C 0 3  04 /11 /973  KING 05/15/974 STIRRAT GEORGE R ANGLE LK OREEN R 
1 D L - 1  IRRZOATXON C . 0 2  C 3 . 5  1 . 4  SL  04151001  

07 /06 /973  KING 04 /30 /974  WARBERG FRED C R ANGEL L K  GREEN R 
0 

81-21103C 0 3  12 /12 /973  KING 03 /28 /975  UILBERT.REYNOLD C ANGLE LK GREEN R . 1 GL-5 IRRIGATION C . 0 1  C 1 . 0  .I 8 I S  

81-21161C 8 03 .  01 /01 /974  KING 033/28/975 CLXN OUY E ANGLE LK GREEN R 
L Q L S  o 8 

81-21116C ' 0 3  01 /14 /974  KING 03 /28 /975  HAMILTON WILLIAM L ANGLE LK 
IRRIGATION C . 0 1  C 

GREEN R 
1 GL-5  1 . 0  . 7  8 I S  

81-21565C $ 0 3  05 /02 /974  KING 06 /30 /975  TONNEMAKER G E k H AMOLE LK W E E N  R 
L S L  - 6 o I 8 

81-217L7C t 03 06 /05 /970  K IND 06 /30 /975  JARNIG ANDREU E ANGLE L K  
C . O l  C 

QREEN R 
1 L6 B 4 SNIVELYS ANGLE LK TR DOMESTIC SINGLE 1 . 0  S 

81-21895C 0 3  06 /26 /974  KING 08/29/975 WVNES STANLEY U ANGLE LK GREEN R 
1 - J  I R R I p a U s N  S - - .  

81-21V86C '03 07 /02 /974  KING 10 /31 /975  LOUVIER JAMES I ANGLE LK 
1 GL 1 IRRIGATION C - 0 3  C 3 . 0  4 .0  S I S  

GREEN R 

81-22321C ' 0 3  06/27/974 KING 11 /14 /975  DEPUE WILLIAM E ANGLE LK 
~ . Z ~ A L L S B U B ~  L T~~PIIESTIC BIW E c , O i ! - _ I . o  

QREEN R 
s 

81-225296  ' 0 3  U6/18/975 KING 04/30/976 SAURWEIN ALBERT C ANGLE LK ' 
C . 0 1  C 

GREEN R 
1 GL 5 IRRIGATION . 5  . 4  S I S  

61 -22562C a.03 .08 /04 /975  KING 07/15/977 ANDERSON C N ET AL UNN W R  QREEN R 
D O M E B T I C L E  ,17 C U 

S l - 2 2 8 6 9 C  I 0 3  05 /12 /977  
C 

KING 11/15/977 KENNEDY KEITH J ANGLE LK 
1 L - 2  1 - 4  SNIVELV'S ANQLE LK TIRRIOATION .O1 C .5 . I 5  8 I S  

QREEN R 

0 / O/ ANGLE LK R 8 P Y + % ~ ~ - ~ ~ ~ ~ ~ - r n ~ H d ~ * 0  N Ww+--Rv 
sl-zsuec  , o q  11/06/987 KING 02 /15 /989  ESTES VICTOR G ANGLE LK 
1 L-1  IRRIGATION C . 0 2  C .25  .13 1 8  

wfM03md8P-KINo- t ANGL-E. 4 s 1s 

81-26793A 0 3  11 /18 /992  KING / GALVIN J GERALO ANGLE LK 
1 NW4 IRRI6ATION C .05  C I S  

'FIk2iwd';ee Ooo10 00147 q % B t s n t ; B / ; 6 2 C ! $ P E - - - C W W V Y g V L  
GlMO1065C 104 01065  01006  0 2 3 6 9  02 /09 /949  KING 07 /05 /949  KING CO WTR 0181 WELL 
1 8W4SE4NW4 DOMESTIC MULTIPLC C 4 0 0 . 0  G 5 6 0 . 0  

KING W&Q-iksvWXPi% . c % % 9 W m F - L  
G1nO3043C . 0 4  03143  03757  02376  01 /19 /955  

C 
KING O W 2 6 / 9 5 5  KING CO WTR OIST 8 YELL 

I NE4NW4 DOMESTIC MULTIPLE 3 5 0 . 0  G 5 6 0  0 A 

E l ! ! ~ L - Q 4 ' - e 4 L 2 g 9 ~ o 2 7 1 ~ P 1 ~ K I N o O Y L 9 5 _ / 9 ~ ~  -9 .Ce_LLULPLBLL WELL 
4 



RECORbED WATER RIQHTS OP THO DEPARTMENT OF ECOLOOY REOION 1 PA09  6 2 4  REPORT DATE 5 /  4 / 9 5  

OLO DATE OF S C A CNTT PERMIT NAME SOURCO OC APPROPRIATION TRIBUTARY OP 

PTS P LOC. OF POD/POY ICHO C 8 l  PURPOSE OF USE TYPE P I  W U U " ~ - ~ 7 ~ m b 2 i ~  3 P T 7  
WATER RESOURCE INVENTORY AREA- 0 9  ' 

~ ~ I W ~ R ' I P ' A N - ~  9 

1 T R 2 0 / Z l  HONESTEAD PARK 5AC DOMESTIC MULTIPLE C 1 0 0 O a O O  1 6 0 0 . 0  S A 

0 1 1 0 4 9 9 9 C  , 0 4  0 4 9 9 9  0 4 7 1 7  0 3 5 8 4  08/29/95. K I N 0  0 2 / 0 4 / 9 5 9  K I N 0  CO UTR D 1171 WELL -- 4 5 0 . 0  0 0 A 0 0 0  
G1106124P  0 4  0 6 1 2 4  0 5 8 1 8  1 2 / 0 8 / 9 6 1  C K I N 0  0 4 / 2 7 / 9 6 2  K I N 0  CO WTR D I B T  7 WELL 

1 NE4 NES 'NUS SW4 DOMESTIC WULTIPLO C 1 0 0 0 . 0  0 1 6 0 0 . 0  0 A 

0 7 / 2 3 / 9 3 0  C K I N 0  0 8 / 0 7 / 9 3 6  HALL WM UNN S I R  BOY LK 

C 5 . 0  6 2 ' 6 n O 0 l  

S1103054P  ( 0 4  0 3 0 1 4  0 2 2 9 3  0 7 / 2 3 / 9 3 0  C K I N 0  0./07/936 HALL HELEN )IRE UNM STR BOW LK 
1 SU4SW4 DOMESTIC SINGLE C . 0 5  C 1 N 

IRRIQATION C . 0 5  C 2 5 . 0  W 0 4 0 1 1 0 0 1  

M T 6 2 m 7 C € 6 1 J A  A UNN 879 t n J o ~ N D  
DONESTIC SINGLE C .1 
IRRIQATION C .1 C 2 5 . 0  I S  

0 5 9 8 6  0 3 0 5 7  0 4 3 7 5  0 3 / 2 4 / 9 4 4  K I N Q  0./10/944 AUER W UNN STR PUQfT BOUND 

s l ~ 0 7 7 0 0 C  1 0 4  0 7 7 0 0  0 5 1 5 8  0 2 8 1 1  0 3 / 1 9 / 9 4 7  K INQ 07 /31 /947  HOI.COM. A V DESUOINES CR a P W E T  SOUND 
1 NE4NY4 IRRIGATION C . 0 2  C 1 . 5  B I S  

w-rPIw940 0 / /  
cm 

~cutwi a L 
a c = = 9 b 2  e- 

S1111477A 1 0 k  1 1 5 7 7  0 6 / Z 4 / 9 5 1  R K I N 0  / / LLOYD )(ORTON P D68110INES CII PUGST SOUND 
1 NE46W4 IRRIOATION C . I  C 1 0 . 0  IS 

B P ~ t 8 Q m ~ n & Q W  K U ANQ~ E LK GREEN R 
c s 

F I R E  PROTECTION C . 0 2  7 C 2  ::: X S 

G l M 0 0 7 6 3 8  0 1  0 0 7 6 3  0 0 6 0 0  0 5 / 2 2 / 9 4 4  K I N 0  / / FRIDRICKSON A P WELL 
1 NE4NE4 DOMESTIC SINGLE C 5 0 . 0  Q 4 1 9 5  4 

------+fi%Hmj% IRR IQATION C 
C d!: 2 :0:f 2 1 3 . 0  1. 

0 1 ~ 0 0 ~ 4 4 ~  ' 0 6  0 0 9 4 4  0 0 7 9 5  0 0 7 6 2  0 7 / 0 2 / 9 4 0  K I N 0  0 8 / 2 6 / 9 4 8  FREOllICKSON A P WELL 
1 NE4NE4 DOMESTIC SINGLE 5 0 . 0  0 6 1 5  4 m~~fsw~e+t&~g I R R I o A T I o N  c 5 0 . 0  x 0 4 : : t : ~  2 1 1 . 0  1s 

S 1 ~ 0 4 7 6 7 C  . Q) 0 4 7 6 7  0 2 9 7 6  0 3 2 3 3  0 3 / 3 1 / 9 3 9  K I N 9  0 3 / 1 8 / 9 4 0  FOSS C A UNN SPR 
1 NW46E4 DOMESTIC SINOLE C . O 1  C 

A OW4 879 
1 a 3  

STOCK WATERINO C . O 1  C 2 

e l ~ o 3 B 6 O C  C 0 7  0 3 8 6 0  0 2 0 7 4  01934A 0 7 / 1 9 / 9 3 3  K I N 0  l o / o 5 / 9 3 3  BENSON H V UNN OTR P W C T  SOUND 

S lM04640C 107 0 9 6 4 0  0 2 6 3 1  0 2 1 8 1  0 9 / 2 9 / 9 3 8  KINQ 0 1 / 0 6 / 9 3 9  SENEON t i  v UNN SPR PUQET SOUND 
1 O L ~  DOMESTIC SINGLE c .I c a 

IRRIGATION C .1 C 2 3 . 0  I S  

C 0 7  0 4 9 3 4  0 2 8 5 6  Q & & & @ # @ ~ - - E ! { ~ E ~ ~  UNN STR PwglS.QW0 

POWER N .On C 2 

S1104953C C ' 0 7  0 4 9 5 3  0 2 8 7 7  01954. 0 0 / 2 8 / 9 3 9  KINO 12 /01 /939  BENSOW H v UNN STR PUOET BOUND 
1- WER u . 1 5 . - -  
~ l ~ 0 5 6 6 0 P  OT; 0 5 6 6 0  0 3 6 4 4  0 3 / 1 0 / 9 4 2  C KINQ 0 3 / 1 1 / 9 4 3  HADLCT tIOMEll N UNN STR PUQET SOUNO 
1 G L - 1  DOMESTIC SINGLE C . O 1  C 

IRR IQATION C . 0 2  C 4 . 0  ! ~ 0 4 1 ~ 1 0 0 1  



RECORDED WATER RIGHTS OF TNE DEPUITULNr OF lCOLOGV RLOION 1 PACE 6 2 5  REPORT DATE S/ 4 / 9 5  

CONTROL SEC OLD OLD OLD DATE OF S C A CNTV PERMIT NAME SOURCE O f  APPROPRIATION TRI8UTIRV OF 

C 6 F T  L . P L P E R n C E R T - - C W T  
PTS P LOC. OF POD/POW ICHQ C l )  PURPOSE OF US6 "VPE 41 N U U :"," 6 t E ~ s  zE OF I I C 

WATER RESOURCE INVENTORT AREA- 0 9  

~ 6 Y E m n P Z 2 2 A ; A N C E  ,. 0 6 ' E  
. 

\ 
1 OOVT LOT 2 DOMESTIC SINGLE : .O1 c: :? 

F I S H  PROPACATION . 0 1  C t 

e l - 2 0 7 5 5 C  ? 0 7 -  K UND 
L - 3  amd%%:Z3 c c 

/V74  COOK DON W 

81 -212a5C . 0 7  0 2 / 2 5 / 9 7 5  K I N G  03 /28 /97S  C I P R E B I I J  AL8ERT UNN STR PUGKT mOUND 
1 O L - 2 ,  F I S H  PROPAGATION N .OZ C S 

YViWSrp 
* t i 8  0007s  . 0gtd5&&3&8AL E L L  

cu 
I N 0  / / 

1 5 0 . 0  

01w00089C 0 1  0 0 0 ~ 9  0 0 0 6 0  0 0 0 3 6  0 1 / 1 7 / 9 4 6  K I N 0  0 3 / 2 1 / 9 4 6  K I N G  CO UTR D a54 WELL 
1 NW4SE4 DOMESTIC MUNICIPAL C 3 0 0  .O 0 0 0 0 0  

Fkatg--#Em%w- / 
IRRIOATION C -\LEBLUL968pF?# 1 5 . 0  1 !.i ""' 1 0 . 0  I S  ' 

01w02001C - 0 0  0 2 0 0 1  01797  01677  0 6 / 0 a / 9 5 1  K ING OS/10/951 WESLCV OARDENS 
1 0 0 . 0  0 2 2 0 . 0  

WELL 
1 NU4 a E 4  DOMESTIC MULTIPLE C A 

I S  2 0 . 0  1 0 . 0  

GlW036OOC 0 8  0 3 6 0 0  0 3 3 1 7  0 2 7 6 5  O5/03/954 K I N G  0 8 / 2 0 / 9 5 4  K I N G  CO WTR D a 5 4  WELL 
1 SE4 NU4 SE4 DOMESTIC MUNICIPAL C 2 5 0 . 0  O S 0 A 0 0 0  

Glw05425C '08.  0 5 4 2 5  0 5 1 3 2  0 3 6 2 7  10 /26 /95V  K I N 0  03/1S/V60 K ING CO WTR D 8 7 5  WELL 
.A--..K#9E!tL(E.k-- - - - . . J m - P A L  0 A 0 0 0 

01W05426C 01 .  0 5 4 2 6  0 5 1 2 4  0 3 6 2 6  1 0 / 2 6 / 9 5 9  K I N 0  0 3 / 0 7 / 9 6 0  K I N 0  CO WTR D 8 7 5  WELL 
1 NE4NE4SE4 DOMESTIC MUNICIPAL C 5 0 0 . 0  O 0 AN 0 0 0  

01M062@2A 8 0 8  O62S2 0 5 / 0 4 / 9 6 2  R KINO / KINO co WATER DIE# 
1.- OoMULUT.H!A T I P L E  

OlWO8089C 0 0  0 a 0 1 9  0 7 5 5 9  0 6 0 7 6  0 5 / 1 2 / 9 6 6  K I N 0  0 0 / 0 4 / 9 6 6  K I N 0  CO WTR D a 5 4  WELL 
I € 2  SE4 NU4 SE4 DOMESTIC NULTIPLE C 2 2 5 0 . 0  0 2 1 6 2 . 0  

DONESTIC MULTIPLE C 2 2 5 0 . 0  O 2 7 3 4 .  0 0 
RUN 
RNM 

~ f ~ l A ~ r P e - - - r O ~ m m ? f f % & ~ ~ m ~ W & ~ L  R 

0 1 - 2 1 1 3 5 ~  ' 08 1 2 / 1 8 / 9 7 3  R K I N G  / / K I N 0  CO WTR D I E T  5 WELL 
I WU4SE4 DOMESTIC MUNICIPAL C 2 5 0 . 0  0 

P t ~ 9 i 3 ~ ^ s ~ F g e - - - - o o n ~ d b ~ E ~ ~ "  / / KING 0 
7 0 0 . 0  0 

01 -23253A 0 8  1 0 / 2 7 / 9 7 8  R K I N G  / / OMS MOINEa *EYER 0 WELLS 
3 5  SE4NE4 DONESTIC MULTIPLE C 1 2 5 0 . 0  0 0 

IRRIGATION C 1 2 5 0 . 0  0 2 7 . 0  18 

~r--z3mr ' 08 --wmm- 
C 

/ I Ib2 K I N e  pp~ 
1 NU4SE4 DOMESTIC BINOLE 5 0 0  .O 0 3 6 0 . 0  RW 

01 -24214C 4 OS 0 1 / 1 7 / 9 8 3  KING 0 9 / 1 4 / 9 8 4  KINO co WTR D ~ 7 5  WELL 
1 NE4NE4 OONESTIC MUNICIPAL C 2 5 0 0 . 0  O 1 7 6 0 . 0  Mb 

. = l q m 6 ~ - - - - - - - - -  - OW297991 
DONESTIC MUNICIPAL 

mAC---NTtn 
1 SE4NW4SE4 C 

81 -20232A ' 0% 0 7 / 3 1 / 9 7 2  R K ING / / DE8 MOINEB SEWER D UNN STR P W E T  SOUND 
1 N2 8 2  NE4 COMMERCIAL/INDU8TRIAL C . 2 2 2  C 1 6 1 . 3  

6 1 X m L 2 3 C - s ~ V ~ " b d ; s ~ ~ ~ 0 - ~ f : { : ~ $ A L  
1 SY48E4SW4 

K~37~3PImELL 
C 0 A 0 0 0  

GlW05424C 09' 0 5 4 2 5  0 5 1 2 3  0 3 6 2 5  1 0 / 2 6 / 9 5 9  K I N 0  0 3 / 0 7 / 9 6 0  K I N D  CO WTR D a 7 5  WELL 
1 NN4NE4NE4 DONESTIC NUNICIPAL C 7 5 0 . 0  0 0 A 0 0 0 

a:--mx--m- - - - o v l 7 / c l a ~  
NE4NE4 DOHESTIC NUNICIPAL C -zF?irn-- n b  

SlN04543P 0 9  0 4 5 4 3  02637  06 /16 /93S  C K I N 0  0 1 / 1 7 / 9 3 9  BADCON EBER W UNN aTR PWSET SOUND 
1 NZNW4NW4 DOMESTIC SINGLE C $1 C 2 

IRRIGATION 2 0 . 0  0 4 1 5 1 0 0 1  - 



RECORDED WATER R I Q H T 8  O f  THC DEPARTMENT OF ECOLOOV REOION 1 P A W  6 2 6  REPORT DATE C/ 4 / 9 1  

CONTROL 8 SEC OLD OLD OLD DATE Of S C A CNTY PERMIT NAME OOURCI OP APPROPRIATION TRIBUTARV OF 

$?: :-Of USE TVPE Q I  M U U O I  M U U  M U VISOS USE np i t s  
WATER RESOURCE XNVENTORV AREA- 0 9  

bI0VNSW-f . RANQE - 0 4  D 
S l n 0 5 3 9 4 C  r9. 0 5 3 9 4  0 3 2 9 9  0 1 7 5 4  0 3 / 2 5 / 9 4 1  
1 SY4 Nu4 Nu4  DOMESTIC SINQLE 

F I R E  PROTECTION 
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3 Introduction 

WATER CONSERVATION - PLANNING FOR THE FUTURE 

Throughout the Puget Sound area, water is regarded as a finite and increasingly valuable natural 
resource. Growth in the region places new demands on public water systems. Water utilities, 
such as Seattle Water, are planning for development of new water supplies, evaluating agreements 
for interbasin water transfer with other utilities, and evaluating storage projects to meet future 
demands. Conservation however, can help provide the additional water the Port needs in the 
1990s. Conservation is less expensive than developing new water supplies and provides 
environmental benefits such as habitat conservation (Seattle Water, July 1992; City of Denver, 
December 1992). In addition, conservation is effective in addressing the region's biggest water 
supply problem, which is summer water demand (Dietemann, November 1995). 

Operating an international airport requires planning, commitment, and availability of various 
resources, including water. As passenger activity increases, Sea-Tac International Airport will 
have greater demands for water. For this reason, The Port of Seattle has included a water 
conservation plan in their future. 

WHY CONSERVE? 

The Port of Seattle believes that an efficient airport operation includes efficient use of resources. 
On a regional scale, the Airport is a significant water user. Everything the Airport does to use 
water more efficiently benefits not only those at the Airport, but the communities around the 
Airport. It also helps reduce or delay incumng the expenses of developing new sources of water. 

) By using water more efficiently, the Port of Seattle saves money. Every year the Port's water 
costs increase. Seattle Water anticipates that the cost of potable water will quadruple by the year 
2000 (Seattle Water, August 1995). The costs to dispose of water, whether through the Auport's 
onsite industrial wastewater treatment plant or a publicly owned treatment works, is more 
expensive per unit of water than the original purchase. Using less water also reduces the water 
system operating pumping costs. Like supply costs, wastewater treatment costs increase every 
year. The Port of Seattle won't have to pay for water they don't use-when they conserve. 

The natural environment also benefits when the Port conserves (Washington State Department of 
Ecology and Washington State Department of Health, November 1991). By conserving water in 
the Lower Puget Sound Basin, the Port is actually helping to conserve salmon and trout habitat in 
the upper Cedar and Tolt River watersheds, the sources of the Airport's water. 

CONSERVATION GOALS 

This water conservation plan was designed with four goals in mind to address immediate and 
future concerns: 

Increase the efficiency of water use at the airport; 
Reduce water use, especially during seasons with peak demands; 
Develop long-range conservation plans to meet future demand; and 
Ensure that water conservation is integrated into airport expansion activities. 

Q-B-I 



WHAT'S IN THIS WATER CONSERVATION PLAN? 

The Airport gets its water from Seattle Water, the Puget Sound area's largest water utility. The 
Airport's water system is a public system; owned, operated, and maintained by the Port of Seattle. 
The Port acts as its own water utility, providing water to tenants and Airport facility operations. 

The Washington State Department of Ecology and Department of Health have published a 
document, Conservation Planning Requirements (March 1994), that provides guidelines and 
requirements for public water system conservation plans. This water conservation plan contains 
required elements outlined in the state's guidelines. These elements include defining objectives of 
the con-. %ration plan, forecasting water demand, describing procedures to collect water use data, 
and i d e  ing conservation activities. 

This p h i  supplements and augments water conservation measures already in place at the Airport. 
This plan, which is preliminary in nature, will be revised and updated as the Port of Seattle gathers 
new information and data. 



1 Chapter 1: Water Use Demands 
I 

HOW IS WATER AT SEATTLE-TACOMA INTERNATIONAL AIRPORT USED? 

The water the Port of Seattle supplies to its customers accounts for about 80 percent of the demand 
at the Airport. Most of this water is metered and billed on a monthly basis. Customers at the 
Airport fall into four classes: food services, air cargo facilities, aircraft hangarslmaintenance, and 
car rental agencies (Figure 1). The remaining 20 percent of the water demand at the Airport 
supports terminal operations including domestic, maintenance, 20 acres of landscape irrigation, 
and building cooling systems (Figure 2). 

CURRENT DEMAND 

Water demand at the Airport for 1994 was 172 million gallons. The average daily water use in 
1994 was 470,000 gallons with a summer peak demand of about 740,000 gallons per day (Figure 
3). This high seasonal demand-June through September-is caused by increased passenger 
traffic (Figure 4), irrigation, and building cooling. The monthly irrigation amounts shown in 
Figure 3 are an estimate based on predicted irrigation demands for the Puget Sound area Water 
supply costs currently range from $5,000 to $20,000 per month. 

FUTURE DEMAND 

Water demand at the Airport is expected to increase with forecasted increases in passenger traffic. 
To estimate future demands, the trend forecasting method developed in the Airport's 
Comprehensive Water System Plan (Horton Dennis and Associates, Inc., August 1991) using 
recent passenger traffic and water consumption data was applied. The forecast is based on water 

) use per passenger. Prior to 1990, water use per passenger averaged about 15 gallons per visit 
(Horton Dennis and Associates, Inc., August 1991). Since 1990, this water use trend has 
declined, most likely due to new plumbing codes requiring water-saving plumbing fixtures in new 
installations (Table 1). In forecasting water demand-without any additional conservation-a 
consumption of 8.2 gallons per passenger was assumed. This has been the average consumption 
for the past two years. In forecasting water demand with the recommended conservation activities 
outlined in Chapter 3, a water use of 7.0 gallons per passenger was assumed. This reduced 
consumption assumes that water conservation will decrease overall water demands by 15%. An 
overall savings of 15% seems reasonable based on audits of several industries that showed that 
implementing various water conservation activities resulted in savings of 10 to 25% (American 
Water Works Association, 1989). 

Annual traffk volume at the Airport, used in the demand forecast, is based on projections from the 
Airport's Master Plan Update (Federal Aviation Administration and Port of Seattle, April 1995), 
which includes traffic associated with the runway expansion (Table 2). High passenger growth 
projections used in Horton Dennis and Associates, Inc. (1991) are shown for comparison. Based 
on the FAA and Port of Seattle (1995) traffic volumes, annual water consumption, with additional 
conservation, is forecasted to be 166 million gallons by 2000,213 million gallons by 2010, and 
266 million gallons by 2020 (Table 2, Figure 5). Without additional conservation, annual water 
consumption is forecasted to be 195 million gallons by 2000, 251 million gallons by 2010, and 
313 million gallons by 2020 (Figure 5). By implementing the recommended conservation 
activities, annual water consumption could potentially be reduced from the 1994 rate of 172 million 
gallons to 166 million gallons by 2OOO-even with a 14 percent increase in passenger traffic. 

Water demand for the high growth traffic projections presented in Horton Dennis and Associates, 
Inc. (1991) was also forecasted. Based on this traffic projection, annual water consumption- 



with additional conservation-is forecasted to be 178 million gallons by 2000,238 million gallons 
by 2010, and 315 million gallons by 2020 (Table 2, Figure 6). 

Table 1: WATER CONSUMPTION PER PASSENGER VISIT AT SEA-TAC 
INTERNATIONAL AIRPORT 

Number of Annual Water Average Use Per 
Passengers Use Passenger 

Year (Millions) (Millions of Gallons) (Gallons) 

1995 17.3 1 * 141.2* 8.2* 

* Through September 1995 

Source: Port of Seattle, 1995. 

Table 2: PROJECTED PASSENGER TRAFFIC AND WATER DEMAND AT 
SEA-TAC INTERNATIONAL AIRPORT C 

Comprehensive Water 
System Plan 

Master Plan Update High Growth Traffic Projections 
Traffic Projections (1995) (1991) 

Year Number of WaterDemand Number of WaterDernand 
Passengers (Mi 11 ions of Passengers (Millions of 
(Millions) Gallons) (Millions) Gallons) 

Note: Projected water demands assume conservation activities will reduce existing rates of water consumption by 
15%. 

Source: Port of Seattle, 1995. 



7 Chapter 2: Collecting Water Use Data 
7 

Collecting accurate water use information would identify use patterns, improve demand 
forecasting, define additional water conservation activities, and help to evaluate implemented 
conservation activities. 

To more effectively evaluate water use, the Port of Seattle has developed two categories of water 
use to track; terminal water use and customer classes. Water uses associated with operating the 
terminal include domestic, cooling, landscape irrigation, fire protection, construction, and 
maintenance. Customer classes include food services, car rental agencies, aircraft hangars, and air 
cargo. 

The Port of Seattle currently meters several of their water customers and have monthly water use 
data. To date, these data have been used to bill customers for their water consumption. The Port 
reads most of the meters once each month. It is important for the Port to continue with monthly 
readings so they can identify trends in seasonal water use. In upcoming technical studies, 
described in Chapter 3, the Port will use existing and future water meter data to identify trends in 
water use among customer classes. 

Collecting more data through metering, customer audits, and customer surveys will help the Port 
understand the amount and patterns of water use for each terminal water use and customer class. 
As conservation activities are implemented, the data collected will assist in evaluating the 
effectiveness of the activities. 

In summary, water use data collection will include: 

) Monthly meter readings of customers and terminal water use classes; 
- 

Voluntary customer water audits; and 

Customer surveys. 



Chapter 3: Water Conservation Activities 

CURRENT ACTIVITIES 

Over the past four years the Port of Seattle has made progress in more efficiently using water. The 
Port has installed water conserving wash basins in all of the public rest rooms at the Airport. 
When the Port installs new plumbing fixtures or replaces old fixtures, they use water conserving 
fixtures. The Port's car rental agency customers have installed onsite water reuse systems for 
washing cars. In addition, the Port has initiated a metering program and implemented mechanisms 
(such as monthly billings) to educate water customers. 

PLANNED ACTIVITIES 

In general, as the Port considers new water conservation activities, they will attempt to identify 
obstacles that could potentially prevent these activities from being implemented. These obstacles 
include health codes, fire safety, customer attitudes, water system infrastructure, and economic 
limitations over the next 3 years. 

Based upon a current understanding of water use patterns, the Port is evaluating the feasibility of 
implementing the following water conservation activities: 

Install additional meters. The airport currently has 71 metered connections to 32 
separate tenants (Paradee, November 1995; Horton Dennis and Associates, Inc., August 
1991). These meters are read monthly and customers are billed for their water consumption. 
Additional meters are needed to further understand water use patterns. The Port would select 
specific meter locations to sample representative terminal water uses. 

( 
Conduct an irrigation audit. The Port is currently using a phased approach to improve \ 

the efficiency of the airport landscape imgation system. The Port recently established 
irrigation zones to allow more effective control of the system. An irrigation audit would help 
refine the rates and amounts of imgation for each zone. In addition, the audit would give an 
indication of the current application efficiency and identify fixtures that may need to be 
replaced. Implementing an irrigation scheduling system based on real time demand would be 
included in the next phase of the system upgrade. 

Establish guidelines for new irrigation systems. These guidelines would include a 
suggested list of landscape plants that consume less water, recommendations for water 
efficient imgation technologies such as drip imgation, imgation scheduling methods, 
mulching recommendations, and considerations for irrigating with reclaimed water. 

Conduct customer water use audits. The Port would conduct voluntary on-site water 
auc for a subset of representative water customers. The audits would allow the Port to 
rec nend appropriate conservation activities for customers. Where possible, the audits 
wc be done in conjunction with the Port's ongoing cross-connection prevention and 
cc. program. 

Coiaduct customer water use surveys. To better understand how the Port's metered 
customers use their water, the Port would ask customers to complete a water use survey. 
The Port would then summarize the results to determine trends. 

Eliminate single-pass cooling. The compressors used in the Airport terminal air 
conditioning would be re-plumbed to eliminate single-pass cooling. The Port would convert 
to a closed-loop system, allowing reuse of the cooling water. (* 



Find and repair leaks. A detailed evaluation of 8,000 feet of water system pipeline is 
planned for 1996. The Port will determine the condition of the pipeline and detect existing 
leaks. Recommendations for upgrading the pipeline will be based on the outcome of the 
study. The Port also has a system of detector check meters incorporated into the fire water 
system. These meters are read regularly to detect leaks. 

Retrofit plumbing fixtures. The Port would continue to install water conserving fixtures 
as new plumbing fixtures are added and old fixtures are replaced. 

Restructure customer water rates. The water rate schedules for water customers are 
established by the Port of Seattle Commissioners. In anticipation of rate schedule changes 
from Seattle Water, the Port would restructure the water rates to their customers. Higher 
charges of water will most likely be scheduled during peak demand season, from mid-May 
through mid-september. To encourage wise water use and manage water demand, the Port 
would establish excessive-use fees, especially during peak demand season. On the other 
hand, the Port would recognize water-efficient customers through an annual award or rebate 
program. 

Use monthly billings to inform customers. The Port would use monthly water 
billings to keep customers aware of conservation issues and their water use patterns. A 
summary chart on each billing would show the customer's water consumption for the past 
twelve months. 

Develop a water shortage contingency plan. A water shortage could have a 
tremendous impact on Airport operations. To allow quick response to a seasonal water 
shortage, the Port would develop a water use contingency plan. The plan would address 
trigger conditions, contingency measures, and information to distribute to water users during 
a water shortage. 

TECHNICAL STUDIES AND CUSTOMER EDUCATION 

Over the next 3 years, the Port would conduct technical studies to learn more about water use 
patterns at the Airport. With this information at hand, the Port would be better equipped to 
evaluate other conservation activities and inform customers of the methods and benefits of water 
conservation. Technical studies and customer education tentatively include: 

Evaluating opportunities for water reuse and reclamation. The Airport would 
continue to evaluate the economics of using reclaimed water for non-potable uses such as 
toilets, irrigation, and cooling. Potential sources of reclaimed water include the Airport's 
onsite industrial wastewater treatment plant (KennedyNenks Consultants, July 1995), King 
County's effluent transfer system (Seattle Water, July 1995), and small-scale onsite 
wastewater treatment systems. 

Designing a database to track water use. The database would include currently 
metered customers and new meters as they are added. The database would graph monthly 
consumption, which would be incorporated into monthly customer billings. In addition, the 
database would show seasonal trends in water use and detect unusually low or high water use 
for a given meter location. This database feature would help identify meters that may be out of 
calibration or leaks in the pipeline. 

Establishing a technology transfer program. The Airport would investigate the 
potential of sharing water conservation information among other airports or similar water 
users. In addition, the airport would benchmark their progress in water conservation against 



other Airports and other industries that have implemented successful water conservation 
programs. t 
Developing educational materials about water conservation. Based on findings 
from audits and water use evaluations, the Port would determine the most effective methods to 
educate their customers about water conservation. The Port may find that circulating water 
conservation literature that is customized to the specific needs of their customers, as done by 
the City of Phoenix, may be an effective outreach program (American Water Works 
Association, 1989). 



1 Chapter 4: Implementing and Evaluating the Plan 
, 

..a COSTS, SAVINGS, AND SCHEDULE 

Estimated costs, savings, and the schedule of implementing each of the activities described in 
Chapter 3 are listed below in Table 3. Targeted annual water savings are based on the Port's 
current understanding of the Airport's water consumption patterns. The Port anticipates that most 
of the conservation activities listed in Table 3 would have a payback period of less than 2 years, 
based on savings in water supply costs and wastewater treatment charges. 

Table 3: COSTS, SAVINGS, AND SCHEDULE FOR CONSERVATION 
ACTIVITIES (1996-1998) 

Annual Water 
Invested Savings 

Cost (Millions of 
Conservation Activity ($1 Gallons) Schedule 

Install additional meters 14,500 3.1 1996-1 998 

Conduct irrigation audit 9,500 1.2 1996-1998 

Establish guidelines for new 
irrigation systems 

Conduct customer water use 1 audits 

Conduct customer water use 
surveys 

Eliminate single-pass cooling 4,000 0.1 1996 

Find and repair leaks along an 
8000-foot pipeline 

Retrofit plumbing fixtures 20,000 8.0b 1996- 1998 

Restructure water rates 2,500 2.0 1997-1 998 

Use monthly billings to inform 6,500 2.0 1997 
customers 

Develop water shortage contingency plan 6,500 c 1996 
a~ater savings are per acre of new landscape irrigated. 
b ~ a t e r  savings include terminal and customer plumbing retrofits. 
CThe goal of the water shortage contingency plan will be to reduce peak daily demands. 



EVALUATING THE CONSERVATION ACTIVITIES 

The overall conservation plan is best evaluated by assessing the success of the individual activities 
that make up the plan. Water use data from meters would be used to evaluate the effectiveness of 
most conservation activities. In some cases, meters may need to be installed prior to the 
conservation activity to collect baseline data. Comparing two similar water uses--one with a 
selected conservation activity and one without-may also be useful in evaluating the effectiveness 
of the conservation activity. As conservation activities are evaluated, the Port of Seattle would 
document the performance of the activities in supplementary reports. 
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Figure 1. Water use by customer billing class at Sea-Tac 
International Airport (80% of total water usage). 

Figure 2. Port of Seattle water uses supporting terminal 
operations at Sea-Tac International Airport (20% of total water 
usage). 
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Figure 3. Monthly water demands at Sea-Tac International Airport for 1994. 
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Figure 4. Monthly passenger traffic at Sea-Tac International Airport for 1994. 



Figure 5. Forecasted water demand at Sea-Tac International Airport with 
and without additional conservation. 
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-l BACKGROUND INFORMATION 

In terms of the 8,500-foot runway option, constructing the proposed new parallel runway would 
add 550 acres of fill surface area and 193 acres of impervious surface area in the Miller Creek and 
Des Moines Creek watersheds. In compliance with jurisdictional stormwater requirements, 
stormwater from the runway expansion area would be collected and managed to improve water 
quality and attenuate peak flow rates. Preliminary hydrologic modeling indicates that 4 million 
cubic feet of storage (Federal Aviation Administration and Port of Seattle, 1995; Montgomery 
Water Group, Inc., 1995) would be required to meet Washington state stormwater flow rate 
control standards (Washington State Department of Ecology, 1992). 

Increasing the acreage of existing fill and impervious area would reduce the amount of naturally 
occurring infiltration. Downstream resources from the runway expansion area include Des Moines 
Creek, Miller Creek, and associated wetlands that benefit from the natural processes of shallow 
groundwater infiltration, groundwater movement, and seepage. Water entering the soil profile 
attenuates peak storm flows and sustains baseflows to streams and wetlands. Furthermore, water 
quality is improved by its flow through soil. 

Open, above-ground water storage (and other wildlife attractants) in the vicinity of airport 
operation is restricted by Federal Aviation Administration (FAA) codes in order to prevent aircraft 
collision hazards with waterfowl. Considering this design constraint, previous engineering studies 
(Anne Symonds and Associates, Inc., 1992) have recommended that underground vaults be used 
for managing stormwater. Based on per unit cost estimates for stormwater detention from the 
HNTB (1994) engineering study, construction of underground vaults to provide the required 
stormwater storage would cost 38 million dollars. 

Construction of the new parallel runway would require extremely large volumes and heights of fill 
- ) under and adjacent to the proposed new parallel runway. The large quantities of fill and earthwork 

required to construct the runway expansion present a unique opportunity for stormwater 
management. Preliminary evaluations suggest that by constructing an aquifer within the proposed 
fill, stonnwater wuld be better managed when compared to conventional stormwater management 
systems. A constructed aquifer would simulate the natural infiltration process, thereby benefiting 
downstream resources. Managing stormwater with a constructed aquifer, as described in this 
report, would reduce the land area required for stormwater management, improve water quality, 
attenuate peak flow rates, and extend flow durations to a far greater extent than conventional 
stormwater management systems. In addition, compared to conventional underground vaults, a 
constructed aquifer system could save as much as 17 million dollars in construction costs. The 
concept of creating an aquifer to manage stormwater has not been used before. Further design and 
analysis would be required to confirm the suitability of the concept to the intended application of 
managing stormwater. 

OBJECTIVES OF THE CONSTRUCTED AQUIFER 

Concepts for using a constructed aquifer to manage stormwater from the Airport runway expansion 
area were developed with intent to: 

Simulate the natural process of shallow groundwater infiltration, storage, movement, and 
discharge; 

Attenuate peak stomwater flow rates from developed areas by orders of magnitude; 

1 Extend flow duration of a storm to several days or weeks; 
.I 

Disperse ground surface flow at non-erosive rates before entering streams and wetlands; 



Eliminate above-ground storage of stormwater in open ponds, thereby reducing waterfowl 
hazards in the runway operation area and reducing land area required for managing stormwater, 

Reduce the construction cost of underground stormwater storage by eliminating or reducing the 
need for (costly) conventional underground concrete vaults; and 

Allow design flexibility such that the constructed aquifer could be sized to manage stormwater 
from one or all of the subbasins in the runway expansion. 

DESCRIPTION OF THJZ SYSTEM 

Referring to the figures, and in particular to Figure 1, the constructed aquifer would be located at 
an elevation above the existing ground surface within the proposed fill area. The storage and 
conveyance components of the constructed aquifer would be located in the lower portions of the 
fill, 50 to 100 feet below the surface of the proposed new parallel runway (Figure 2). The 
constructed aquifer would gently slope toward the toe of the fill slope on the downgradient side of 
the security road. 

Stm .,water runoff from the runway and taxiway would travel by sheet flow to a swale along the 
east side of the perimeter road, away from the top of fill slope (Figures 3 and 4). Berms would be 
graded at intervals in the swale to create 400-foot wide subbasins that drain to the pretreatment 
sand filter. The perimeter road, having a cross-slope to the east, would also drain to the swale. A 
pretreatment sand filter would be embedded within the swale to screen out floating debris from the 
stormwater at the surface of the sand filter and provide additional stormwater treatment as it 
percolates through the sand filter media. An underdrain would collect water passing through the 
sand filter media and convey water to an inlet catch basin. The inlet catch basin, adjacent to the 
sand filter, would provide an overflow outlet for the swale and sand filter (Figure 5). A connector ( pipe would convey treated stormwater to a drop catch basin. During maintenance of the sand filter, 
or subsequent to an accidental spill in the subbasin, flow from the inlet catch basin could be shut 
off with a gate valve located between the inlet catch basin and the drop catch basin. From the drop 
catch basin, the treated stormwater would flow down a drop pipe through 50 to 100 feet of fill, and 
th. ,I into an introduction aquifer. Baffles in the drop pipe, spaced at regular intervals, would 
&D,-- .:e energy and aerate the water before it infiltrates the introduction aquifer. 

The introduction aquifer would be located at a depth varying from approximately 50 to 100 feet 
below the perimeter road. The introduction aquifer would be comprised of clean, washed gravel 
(Figure 6) and it would store inflowing stormwater while transmitting the stormwater into the 
underlying storage and conveyance aquifer. The storage and conveyance aquifer, comprised of 
select fill material, would provide storage, conveyance, and additional treatment of the water. The 
storage and conveyance aquifer would be 180 feet long. A geotextile fabric would enclose the 
introduction aquifer and the storage and conveyance aquifer to prevent fine sediments from 
entering (from the overlying fill). 

For the subbasin shown in Figure 4, the outlet of the constructed aquifer would be on the 
downward side of the security road at the toe of the fill. Water would flow through the storage and 
conveyance aquifer and discharge along a 400-foot wide seepage face. Water leaving the aquifer 
would be either collected by a swale at the toe of the seepage face or flow overland to nearby 
streams and wetlands. The flow rate from the aquifer would be controlled by the configuration and 
hydraulic conductivity of the storage and conveyance aquifer. 

An alternative or additional method of regulating discharge from the aquifer could be accomplished 
by installing perforated drain pipe along the length of the aquifer and placing a valve at the 
downstream end of the pipe. The valve would normally be closed, but could be opened or 
regulated to vary the discharge rate from the aquifer. Other considerations in designing the 

( 



constructed aquifer could include collecting runoff from the fill slope terraces and directing the 
) stormwater to the constructed aquifer through drop pipes as occurs with runoff from the top of 

slope. In addition, runoff from the security road ditch could be infiltrated into the lower end of the 
aquifer. 

PERFORMANCE OF THE SYSTEM 

To demonstrate the performance of the constructed aquifer in managing stormwater, a simulation 
of the system was conducted for a subbasin comprised of a 400-foot wide section of the runway 
expansion in Basin B (Figures 1 and 3). The subbasin contributing to the simulated aquifer 
extends from the east side of the runway to the west edge of the perimeter road. The total drainage 
area of the subbasin is 8.0 acres, including the runway, taxiway, perimeter road, and grass areas. 

Flow was simulated into, through, and out of the constructed aquifer for both the 6-monthl24-hour 
and 100-yearI24-hour storms. Applying Darcy's equation (Freeze and Cherry, 1979; Clark et al., 
1971) and developing a sectional flow net through the length of the aquifer (Monahan, 1994), we 
calculated the rate of discharge from a 3-foot deep section of the aquifer to be approximately 0.04 
cubic feet per second. For the aquifer material specified, a coefficient of permeability of 0.000185 
feet per second (5.6 x 10-3 centimeters per second) was used in calculating flow rates through the 
constructed aquifer. This value of permeability is generally considered to be within the lower 
range of permeability for clean sands and gravels (Terzaghi and Peck, 1967). For the 6-month 
storm, it is predicted that about 15% of the storage capacity of the constructed aquifer would be 
used to manage the runoff. For the 100-year storm, about 75% of the storage capacity of the 
constructed aquifer would be used. The hydrograph entering the sand filter has a relatively high 
peak rate (Table 1). After passing through the sand filter and the introduction aquifer, the 
hydrograph entering the storage and conveyance aquifer is noticeably attenuated. After passing 

) through the storage and conveyance aquifer, the hydmgraph leaving the system is greatly 
attenuated. The time required to dispense the stormwater stored in the constructed aquifer would 
be roughly 4 days for the 6-month storm (Figure 7) and 24 days for the 100-year storm 
(Figure 8). 

Based on the calculated hydraulic gradient, porewater pressure at the outlet of the constructed 
aquifer does not appear to be a significant concern, indicating that slope stability at the outlet 
should not be a problem. An approximate hydraulic gradient ratio of 0.2 was calculated for the 
proposed aquifer configuration and discharge rate. The critical value for the hydraulic gradient 
ratio, where pore pressure is a concern, is generally considered to be about 1.0 and greater 
(Terzaghi and Peck, 1967; Monahan, 1994). The riprap blanket located at the seepage face 
(Figure 4) would dissipate energy of water discharge through the low point drain pipe and the pore 
pressure relief pipe. The rip-rap would also help resist any potential heave that may be associated 
with the seepage from the aquifer outlet. 

Table 1: PEAK FLOW RATES AT DIFFERENT LOCATIONS IN THE 
CONSTRUCTED AQUIFER 

Peak Flow Rate Peak Flow Rate 
6-month124-hour 100-yead24-hour 

Location in Aquifer (cubic feet per second) (cubic feet per second) 

Inlet to sand filter 

-. Outlet of introduction aquifer 1.04 1.85 

-1 Outlet of constructed aquifer 0.04 0.04 



COMPARING THE COST TO A CONVENTIONAL SYSTEM 

The extensive fill areas that will be needed to create the proposed new parallel runway present 
unique opportunities for managing stormwater with a constructed aquifer. A conservative cost 
estimate for constructing the aquifer system has been created and compared to estimates for 
construction of a conventional underground vault system (HNTB, 1994). To account for 
performance uncertainty that may be associated with operation of the constructed aquifer, we 
increased the amount of storage volume provided by 2 million cubic feet over the requirements 
(Table 2). To account for uncertainty in construction costs of the aquifer system, we increased the 
contingency from 30% to 50%. The construction cost of the aquifer system is $3.50 per cubic foot 
(compared to $9.50 per cubic foot for the vault system [HNTB, 19941). The total storage cost for 
the constructed aquifer is 21 million dollars versus 38 million dollars for the vault-a savings of 17 
million dollars. Operation and maintenance costs for the conventional system and the aquifer 
system are anticipated to be comparable. 

Table 2: COMPARISON OF CONSTRUCTION COSTS TO A 
CONVENTIONAL SYSTEM 

Conventional Underground 
Vaults Constructed Aquifer 

Storage Volume Required 4,000,000 
(cubic feet) 

Storage Volume Provided 4,000,000 
(cubic feet) 

Construction Cost 
Contingency (% of Cost) 

Per Unit Cost of 9.50 
Construction with 
Contingency ($/cubic foot) 

Total Storage Cost ($) 38,000,000 2 1,000,000 

CONCLUSIONS 

To address land area constraints and waterfowl hazards, it would be ideal to use an underground 
stormwater system in managing stormwater from the proposed runway expansion area. 
Conventional underground concrete vaults are expensive to construct, especially considering the 
large stormwater storage volumes required for the proposed new parallel runway. The 
configuration of the proposed new parallel runway would require large quantities of fill. An 
aquifer, constructed within the fill, could be designed to manage stormwater. Because the 
technology is not tested, there are risks associated with this novel concept. However, preliminary 

aations indicate that there would be several benefits to managing stormwater with a constructed 
;4 -fer. By simulating natural processes of infiltration and groundwater movement, the 
constructed aquifer would attenuate peak flow rates, extend flow durations, and improve water 
quality beyond the expected performance of a conventional stormwater system. The discharge 
from the constructed aquifer could be incorporated into wetland and stream mitigation designs. 
The seepage discharging from the aquifer outlet would enhance summer base flows in Miller Creek 



and Des Moines Creek. In addition, there would be enormous potential savings in construction 
' ) costs associated with a constructed aquifer as opposed to a conventional underground vault 

system. A pre-design study should be conducted to further evaluate the suitability of using a 
constructed aquifer to manage stormwater from the runway expansion area. 
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Figure 7. Hydrographs of a 6-monthn4-hour storm at various locatiins 
in the aquifer. 
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Figure 8. Hydrographs of a 10Q.year124-hour storm at various locations 
in the aquifer. 
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Sea-Tac Airport Master Plan Update Final EIS 

APPENDIX R 

RESPONSE TO COMMENTS ON THE 

DRAFT ENVIRONMENTAL IMPACT STATEMENT 

To facilitate the receipt of comments, two public hearings were held concerning the Master Plan Update 
Draft Environmental Impact Statement @raft EIS): 

June 1, 1995: at the SeaTac Red Lion Hotel from 1 p.m. until 10 p.m. Simultaneous with the 
conduct of the hearing, a workshop was conducted to assist the public with understanding the 
contents of the Draft EIS. Testimony was provided by 77 individuals and the workshophearing was 
attended by about 150 people. 
June 14,1995: at the Calvary Lutheran Church in Federal Way from 6 p.m. until 10 p.m. Testimony 
was received from 15 individuals. This hearing was attended by about 40 people. 

The hearing record remained open until August 3, 1995, representing a public and agency comment 
period of 90 days. 

All of the comments submitted during the 90-day comment period were reviewed and responses have 
been prepared to address all applicable comments. In many instances, the comments resulted in 
additional analysis that has been included in the Final Environmental Impact Statement (Final EIS). To 
aid in the review of comments and the preparation of responses, the comments were grouped by issue 

) andla chapter of the Draft EIS. A code was then given to each unique wmment to facilitate the review 
of the individual comment and the identification of the corresponding response. Each code corresponds 
to a wmment in the hearing transcript or correspondence (provided in Appendix T), which have been 
annotated with brackets in the right margin. The codes represent R-A-B, where R indicates a response, A 
is the issue group, and B is a sequential number within the issue group, representing a unique comment. 
The following issue groups were identified: 

Page Containing 
Issue &ouo l3esmms 

The Planning Process 19 
Executive Summary and Chapter I "Background" 24 
Purpose and Need 30 
Alternatives 48 
Affected Environment (Chapter In) /Existing Impacts 58 
Noise Impacts 64 
Land Use (Land use, DOT 4(f), Prime and Unique farmland) 82 
Social Impacts and Induced Socio-Economic 97 
Surface Transportation 103 
Air Quality 109 
Earth Impacts 154 
Construction 157 
Water Quality, Hydrology, Floodplains, Coastal Zone Management 165 
Wetlands 178 
Plants and Animals (Endangered Species, Biotic Communities) 181 

Appendix R - R-1 - 
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Sea-Tac Aimori Master Plan Uu&e Final EZS 

R- 1 6-B: Human Health 
R-17-B: Energy and Natural Resources and Hazardous Waste 
R-18-B: Miscellaneous Issues 

Table R-1 provides an index to the individuals and organizations that either testified at the Public 
Hearing (listed as HT) or submitted written comments during the comment period. The transcripts from 
the hearings as well as the written comments are included in Appendii T "Public Comments on the 
Draft EIS". 

A number of significant comments were received concerning two key topics: 

Aviation demand forecast relative to the Do-Nothing and "With Project" alternatives 
The assessment of air pollutant conditions 

The following section presents an elaboration on these issues, while the final section of this appendix 
contains the individual responses to comments. 

L L S  OF m 
ROVE--TAC DUE TO THE REGIONAL DEMAND FOR 

TING -LDe 

A number of cornmentors on the Draft EIS requested clarification of why the development of the 
proposed new parallel runway (and overall Master Plan Update improvements) would not result in a 
greater level of passengers andlor aircraft operations being served in the future in comparison to the I b  
Nothing. In preparing the Draft EIS, three initial questions were examined: 

What is the forecast demand for air travel through the year 2020? 
How will delay affect the hourly demand levels? 
Will the capacity of Sea-Tac be exceeded as a result of the demand? 

In evaluating the capability of the existing airport facilities, two terms are used: demand and capacity. 
Demand is the number of individuals and resulting aircraft operations that desire the use of air travel 
during a specific period of time. Capacity is the number of passengers or aircraft operations that can be 
processed during a specific period, with a corresponding level of delay based on a specific system and 
operational procedures. Demand for air travel is independent of capacity as long as sufficient capacity 
exists. !'- insufficient capacity exists, the level of activity accommodated by a facility would be less than 
the denland. 

The Draft EIS was prepared based on the mid-range aviation demand forecast developed for the 
Master Plan Update which showed the following : 

Appendii R - R-2 - 
Response to Comments 
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TABLE R-2 
MASTER PLAN UPDATE FORECASTS 

Actual - 
lPeZ 2Qaa rn m 

Total Enplanements 9,400,000 11,900,000 15,300,000 19,100,000 
Origin and Destination EPS 6,580,000 8,220,000 10,580,000 13,220,000 

Air Carrier 
Ai TaxiICommuter 127,000 127,000 1 18,000 117,000 
All-Cargo 16,000 20,000 23,000 27,000 
General Aviation 8,100 8,900 9300 10,300 
Military 400 300 300 300 
Total Operations 339,500 379,200 405,800 441,600 

Source: 1994 Master Plan Update Technical Rewrt No. 5 Pnliminarv F- Port of Seattle. - these 
forecasts retlect the mid-range foreeast EPS = Enplanements 

As many factors influence the growth of aviation demand, focus was placed on identifjiig the 
factors in this Region that have most affected the desire for air travel. Similar to most air carrier 
airports, this demand can be expressed as a function of three key factors, population, income and 
average air fares. As is described in Master PIan Technical Report No. 5, Preliminmy Forecast 
Report, in 1993 the four county Central Puget Sound Region had a population of 2.95 million 
and employment of 1.58 million people. By 2020, population of the Region is expected to reach 
nearly 4 million people and employ about 2.3 million people. In addition, the per capita personal 
income @PI) in 1993 was approximately $15,000; the PCPI, in constant dollars, is expected to 
increase 36% to $20,364 by year 2020. As is described in the Draft EIS, the projected growth of 
the Region is nearly double that of the United States. 

An aviation demand forecast model was developed for the Master Plan Update to explain the 
past changes in air travel demand. The model explains 99.5% of the past changes in domestic 
origin and destination (O&D) air travel demand in the Region. It demonstrates that the past 
growth in O&D enplanernents at Sea-Tac is a result of changes in regional population, income 
and average air fares. Because population and income in the Region are expected to increase 
during the planning period, the number of operations are also expected to increase. In reaching 
its conclusions regarding the expected growth in demand, the Master Plan Update forecast made 
certain assumptions regarding average air fares which are not affected by either wnstructing or 
not constructing the proposed airport improvements." 

(2) Cavacity of Existine Facilities 

As was described earlier, capacity is defined as the number of passengers or aircraft operations 
that can be processed during a specific period, with a corresponding level of delay based on a 
specific system and operational procedures. Airtield capacity is typically estimated on an hourly 
or annual basis. An hourly capacity is used most frequently when performing detailed 

"t is not likely that constructing or not constructing the proposed Master Plan Update (including the proposed new parallel 
runway) improvements would have a significant enough impact on average air fares to affect noticeably the number of 
aimaft operations. Although a proportion of the costs of a new mway would be passed on to toe traveliig public through 
higher airfares, it is not expected that this cost would be great enough to affect air fares significantly. Likewise, failure to 
construct the improvements would increase operating costs for personnel, fuel etc. And while these costs would bc passed 
on to the mveliing public through air fares, it is not expected to have a significant enough impact on air fates to affect 
noticeably the number of operations. 

&ponse to Comments 
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assessments of airfield operating performance, in studies such as the 1995 Capacity 
Enhancement Plan Update or airport master plan studies. Annual capacity assessments, or 
annual service volumes are often used in airport master plans and system plans for longer range 

( 
planning. The annual service volumes or capacities were used in the 1992 Flight Plan and are 
most often referenced by the general public as the capacity of the Airport. 

In 1991, the Flight Plan found that the annual service volume of the existing airfield at Sea-Tac 
is about 380,000 annual operations. This level is based on assumptions regarding the amount of 
delay that can be accommodated at Sea-Tac and in the national aviation system. The Flight Plan 
states: 

"The tenn average delay denotes a value for a number of aircraft within a period of time whereby one 
aircraft might experience only a few seconds of delay and another perhaps several minutes. Years ago, 
an average delay of 4 minutes was determined to be an acceptable level for airport planning. At this 
average, the distribution of delays during an hour are such that they range fiom a few seconds up to 
but never exceeding 20 minutes. Today, the 4 minute average is still recognized in the industry as a 
valid measure of tolerable delay. Numerous studies of airfield capacity and delay indicate that delays 
will start escalating quickly at the 4 minute average. Comparing the acceptable 4 minute average to 
other thresholds, average delays of tiom 5 to 7 minutes for air camers over a period of time is 
considered a moderate level of delay, and average delays of 7 minutes and above are considered 
severe." 2/ 

As is stated in the Draft EIS, the purpose of the proposed new parallel runway is to "Improve the 
poor weather operating capability in a manner that accommodates aircraft activity with an 
acceptable level of delay". While Sea-Tac has sufficient operating capability during good 
weather conditions, during poor weather today, the existing runway system produces extensive 
arrival delays. For instance, when weather transitions from VFRl to VFR2, average arrival 
delay increases 1,040 percent (from 1.0 minute to 11.4 minutes). Delays further worsen when 
IFRl/2/3 conditions occur; arrival delay increases 2,070 percent over VFRl (at 21.7 minutes in 
contrast to 1.0 minutes). It is important to note that average delays reflect that some flights 
would experience less delays, while others would experience substantially greater levels of 
delay. 

It is theoretically possible for more than 380,000 operations to occur at Sea-Tac in a year, as 
evidenced in the 1992 Flight Plan EIS: "By expanding operations into the late evening and early 
morning hours and with increased average delay, the airport (Sea-Tac) can handle up to 460,000 
operations per year."$ This theoretical operating capability reflects the elasticity that exists in 
~ 1 e 1  operating capability, particularly when little or no constrains exist during good weather 
conditions and where the A i i r t ' s  passenger characteristic is dominated by origin and 
destination travelers, with no other efficient or viable alternative to air travel. However, it is not 
reasonable to accommodate that level of operations within Sea-Tac's present facilities because 
the delay involved in handling more than 380,000 operations would be significant, particularly 
during poor weather conditions, resulting in unnecessary operating costs to the airlines. 

Table R-3A shows the average arrival delay, average deparhre delay and estimated taxi delay. 
Poor weather, defined as VFR2 and IFR conditions, occurs about 44 percent of the year. During 
such conditions, the arrival acceptance rate is reduced substantially, as only one arrival stream is 
permitted. Instead of an hourly arrival acceptance rate of 60, the single arrival stream limits 
arrivals to 36-48, and in extremely poor weather to 24 arrivals per hour. Table R-3B shows 
arrival delay during VFR and IFR conditions. As is noted, when poor weather occurs, delay at 
Sea-Tac increases exponentially. 

' "The Flight Plan Project: Drafr Find Report and Technical Appendices including Draji Programmatic Environmental 
Impact Statement", January 1992, Puget Sound Air Transportation Committee, Page B-57 (Working Paper 7, Page 6) 
Flight PIan Final Environmental Impact Statement, pp. 3-16. Also The Flight PIan Project, Drafr Final Report and 
Technicd Appendices including Draji Programmatic Environmental Impact Statement, January 1992 @. B-90 Working 
Paper 7m, p. 11) 
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TABLE R-3A 
AVERAGE ALLWEATHER DELAY 

A v w  Delav . . . 
Estim. Total Average 

TABLE R-3B 
ARRIVAL DELAY 

Av-a1 Delay -eld 
. . 

QEmiQJE ~ ~ I . f x l m  EM All-Weather 
345,000 1 .O 11.4 21.7 333.2 7.7 
425,000 * 1.6 41.8 71.2 524.5 22.2 
525,000 * 3.1 163.6 181.3 711.9 63.7 

Source: FAA Capacity Enhancement Update, Data Package No. 12, June, 1995 
* Assumes full implem~ltation of the 2.5 nm separation. 
Definitions of VFR1, VFRZ, and IFRIN3f4 arc provided in Table R-4. 

If the proposed new runway and other facility improvements are not constructed, the growth in 
demand for air travel would continue to occur as would the number of aircraft operations, 
because it is expected that the Region will continue to experience growth in population and 
income. It is theoretically possible for Sea-Tac to accommodate more than 380,000 aircraft 
operations per year, even though the accompanying delays would be significant, especially in 
poor weather conditions. Therefore, it is the professional judgment of the FAA, the Port and its 
technical consultants that it is reasonable to assume for purposes of this environmental analysis 
that the same number of operations would occur with and without the proposed new runway. 

IF INCREASING DEL4Y AT SEA-TAC RESULTS IN FEWER AMW4.L OPEMIIONS 
WOULD OCCUR WITH THE PROPOSED NEW R W A Y ,  THE IMPACTS OF THE "DO 
NOlTiNG" ALTERNATNE WOULD BE DIFFERENT FROM (AND M MOSTAREAS WOULD 
BE LESS OR OCCUR LATER T m  IMPACTS OF THE "KITH PROJECT" 
ALTERNA m s .  
Some cornmentors stated that the number of operations without the proposed new runway would 
be less than would occur "With Project" because the increased costs and inefficiencies resulting 
from increased delay will cause travelers to use other airports or use alternatives to air travel. 
Given the lack of viable alternatives to Sea-Tac Airport for O&D passengers and the high 
percentage of O&D passengers at Sea-Tac, and given the lack of viable alternatives to air travel 
as discussed elsewhere in this EIS and on page R-6 of this appendix, it is not likely that the 
number of operations would decrease significantly even with the increasing delay that would 
occur without construction of the proposed new runway. Nevertheless, if the number of 
operations is less as a result of increased delay, the impacts of the "Do-Nothing" alternative 
would be different from the impacts of the "With Project" alternatives. In most areas of the 
environment, the impacts of the "Do-Nothingn alternative either would be less than the impacts 
of the "With Project" alternatives or would occur at a later time. 
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The Master Plan Update also assessed the capacity of the existing landside facilities at Sea-Tac 
Airport This analysis, like the analysis conducted for the airf~eld, showed that the existing 
landside facilities are capable of accommodating the forecast growth in demand with a large 

( 
amount of passenger and trafiic congestion and delay. Unlike the airfield, the same service 
characteristics do not exist with surface travel. Passengers using Sea-Tac have several equally 
feasible means of accessing the Airport, through single-occupancy vehicles and private vehicles, 
as well as alternative surface routes. As congestion mounts on the highway system, passengers 
are likely to use arterials and to avoid the Airport's entrance roadway by parking at the off-site 
lots. The surface transportation analysis presented in the Final EIS presents an updated portrayal 
of how passengers would likely access Sea-Tac as a consequences of the Do-Nothing alternative. 
The revised assumption reflects a greater level of congestion on certain nearby roadways, which 
is the expected air passenger reaction to surface delays. 

The following section presents a discussion of the potential environmental impacts of an 
alternative demand forecast. One of the alternative forecasts considered is aviation demand 
which is less than the Master Plan Update forecast. If there are fewer aircraft operations as a 
result of increased delay, the impacts of the "Do-Nothing" alternative (and the differences from 
the "With Project" alternatives) would be approximately as indicated in that discussion below. 
The discussion indicates that, if there are fewer aircraft operations as a result of increasing delay, 
the impacts of the "Do-Nothing" will be less than those of the "With Project" alternatives. 

Several commentors have suggested alternatives for how the Do-Nothing alternative would 
accommodate forecast activity levels: 

0 Depeakmg of demandlflattening of the peaks 
Increased load factors and aircraft size 
Use of altemative modes of travel 
Use of alternative airports 

The following sections summarize the findings of the Draft and Final EIS relative to these options. 

One of the suggestions identified as a consequence of the high levels of delay associated with the 
b N o t h i i g  alternative is that aircraft operations would not incur delay, as the flights would be 
rescheduled to operate in periods with less delay. As is described in Chapter I1 of the Draft and 
Final EIS, the Do-Nothing alternative assumes that forecast levels of activity will be naturally 
"depeakedn by virtue of the delay associated with higher levels of aimaft operations. Thus, 
actions that would be taken by air caniers to operate in non-peak periods to avoid delay, yet 
accommodate the forecast demand. 

The primary vehicle available to airport users to avoid the delay by de-peaking is altering flight 
schedules. One approach to altering flight schedules would be to increase the scheduled flight 
duration time (also called block time). As has been shown by comparing past flight times with 
current flight times to the same city markets, the airlines have already gradually increased flight 
times to reflect increased delay in the ~ y s t e m . ~  As a result, airlines have incurred delays and 

For instance, in 1990, the average block time for diiect United Airlines flights from Sea-Tac to Los Angeles was 2 hours 
and 21 minutes. In 1995, the average block time was 2 hours and 34 minutes. Similarly for dcparhms to Spokane, the 
average block time was one hour and 2 minutes in 1990, yet in 1994 the average block time was 3 minutes greater. To San 
Francisco, the average block time grew by 10 minutes between 1990 and 1995, from 1 hour and 54 minutes to 2 hours and 
4 minutes. Similarly for arrivals to Sea-Tac from Spokane, the block time increased 10 minutes, while the block times 
inaeascd 7 minutes when arriving from San Francisco. 
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inefficiency, and hidden these delays by increasing the block times. As changes in flighthlock 
time extend the operating times of flight crews, increase fuel consumption, etc., such changes 
would increase operating costs to the airlines. 

Another means of depeaking would be requiring air carriers to operate in non-peak periods. 
Such a requirement is not feasible, as found by the Expert Panel on Demand and System 
Management in their December 8, 1995 final order. Instead, airiines could theoretically 
voluntarily re-schedule flights out of the peak periods. Theoretically, there is a point when the 
de-peaking of the demand through artificial means is no longer realistic, as airlines establish 
flight schedules in response to demand - when passengers and shippers desire air service. 
Airlines have some flexibility to modify schedules to account for anticipated delays, but such 
adjustments are typically limited to relatively small changes in scheduled amval or departure 
times (i.e., less than 15-20 minutes). Substantial changes in actual flight schedules would not 
likely occur in large number, since such changes would result in flights being made when 
passengers do not wish to fly. Factors such as the desires of the traveling public, time zone 
limitations and flight crew scheduling are key determinants of flight schedules. If airlines 
choose to reschedule flights (including an increase in the operating block times), the benefits of 
the proposed new parallel runway, as described by delay and delay savings, would be less than 
presented in this EIS. However, as capacity exists during the good weather conditions (VFRI), it 
is unlikely that the airlines would completely adjust their schedules to reflect the poor weather 
delay, due to passengers' desire to fly at specific times. Campctition would continue to generate 
peaks in activity. Consequently, when poor weather occurs, flight delays would occur. 

The assumptions of this EIS reflect the shifting of flight times, or de-peaking, as a result of delay 
associated with the Do-Nothing alternative. These high levels of delay automatically delay a 
small number of flights into hours when less activity occurs. As was assumed in the Do-Nothing 
alternative, the greatest shifting of flights due to delay would occur within 60 minute blocks. 
Thus, these shifts would not significantly alter the demand profile. Shifts greater than portrayed 
for the Do-Nothing alternative are not likely, until the Airport reaches its capacity, thereby 
forcing de-peaking. At that point, the A i r t  is not meeting its objective of providing efficient 
air transportation as demanded by the traveling public. 

One of the arguments suggested in comments tiom the public is that airlines would cease or 
reduce service to Sea-Tac as delay increases. However, these comments do not reflect the 
passenger types using Sea-Tac. ~nplaned passengem using Sea-Tac are dominated by origin and 
destination passengers (passengers wishing to access the Puget Sound Region) versus connecting 
passengers.- ~xpehence at other U.S. airports indicates that when an airport has a large number 
of connecting passengers, airlines can choose to schedule some connecting passengers through 
other airports or when demand is sufficient, overfly the connecting airport. However, as 70 
percent of the Sea-Tac passengers are O&D, and due to the location of the Region relative to the 
population centers of the country, airlines would continue to serve the demand at Sea-Tac. 

Whether delay occurs or flight schedules are adjusted to reflect increased operating block times, 
increased operating costs would accrue to the airlines. Thus, this option was considered the most 
realistic consequence of the demand and facilities available, and, thus was reflected as the Do- 
Nothing alternative assessed in the EIS. The reduced operating times associated with the 
implementation of a third parallel runway would result in a substantial cost savings to the 
airlines. As is described in the Draft and Final EIS, a new parallel runway would have saved the 
airlines $24 million if it had been available for use in 1994. The delays saving is expected to 
grow to around $59 million per year in 2000, $70 million per year in 2002 and $146 million 
when activity reaches 425,000 operations (near the year 2013). As a result, if the runway were 
available for use in year 2002, the delay savings would compensate for the cost of construction 
in a 5 year period. If completed later, the pay-back period would be sooner than 5 years. 
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Another suggestion is that passenger demand would continue during the peak periods such that 
\. 

airlines would increase the load factor on flights during these periods. 

At Sea-Tac, higher load factors occur during the peak arrival and departure periods, especially on 
the longer haul non-stop flights. In general, lower load factors occur on shorter flight distances 
and during the non-peak periods. This peaking is a consequence of the desire of passengers to 
arrive andlor depart during specific windows of time. Demand for east coast service reflects 
time zone changes as well as the flight time due to the northwest coastal location of Sea-Tac. 
For instance, the earliest arrivals leave east coast cities by 7 a.m. with arrival at Sea-Tac 
scheduled for about 11 am.  or later. Similarly, departures for the east coast typically leave Sea- 
Tac before 3 p.m. in order to arrive on the east coast before 10 p.m. While operations occur 
outside these windows, the associated load factors are typically less. In addition, the majority of 
the operations to the east coast (particularly during peak periods) are already being conducted 
with the larger aircraft in an airlines fleet. The forecast prepared for the Master Plan Update 
assumed an increase in aircraft seat size in the future, reflecting actions such as an airlines 
decision to replace smaller aircraft (B-737 and B-727) with larger aircraft (B-757 and B-777). 

The rh-south markets are currently being served by the high frequency shuttle operations 
@art~c;rarly in the California markets). The fleet mix servicing the north-south flights is 
domrnated by B-737 aircraft, which facilitate quick aircraft service turnaround. Increasing the 
load factor or aircraft size is not likely in these markets, as during peak periods load factors are 
alrea~y high. In addition, to conduct the profitable quick-turn around necessary for the lower- 
cost, shuttle operations, airlines have found smaller aircraft more desirable. 

When the options of increased load factors and/or increased aircraft sizes were considered during 
the blaster Plan, it was found unrealistic. Delay at one airport, such as Sea-Tac, is not sufficient 
to afluence an airline's fleet acquisitions. In addition, the power of an airline to control load 
factors is based on fare pricing. Average load factors can not realistically exceed 70 percent due 
to the law of averages. To achieve extraord' i ly high average load factor, the airlines would 
have to set fares so low (to attract passengers to the non-peak periods) that they would be turning 
away substantial numbers of higher yield customers during peak periods. Yield management, in 
use by airlines today, is designed to match air fares, aircraft types, and demand in a manner that 
maximizes customer service and profit. Further increases in average load factors are not 
expected as a result of yield management without adverse impacts on profitability. 

Similarly, current research indicates that airlines providing the greatest service frequency can 
attract more market share than their share of the seats in the market. The current trend toward 
smaller aircraft for the shorter-haul flights with greater frequency confirms the attempt by the 
airlines to increase load factors and profitability, while maintaining and increasing flight 
frequency. Thus, influences in flight scheduling were deemed more realistic and were reflected 
in the depeaking alternative described previously. 

(3) B v e  Modes of Travel 

The Draft and Final EIS contains an extensive description of the other modes of travel and their 
potential as an alternative to the proposed improvements at Sea-Tac Airport. Cornmentors noted 
that if delay reaches a critical level at Sea-Tac, such as those associated with the "Do-Nothing" 
alternative, passengers would select another mode of travel. These alternative modes of travel 
could include, automobile, train, and bus and are only effective and efficient for trips within a 
500 mile driving distance. Currently, less than five percent of current air passengers are 
traveling to cities within the 500 mile distance. In addition, the two principal state travel 
corridors, 1-5 and 1-90, are experiencing growing traffic congestion. Existing train service, and 
planned rail improvements do not provide competitive travel times or frequency of service to 

(, 
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compete with air travel. It is unlikely that air passengers would change their mode of travel to 
slower and more congested alternatives. Alternative modes of travel were not considered to be a 
reasonable option withii the year 2020 planning horizon. The forecast assumptions reflect these 
conditions and their potential impacts on air travel demand. 

(4) 

The Draft and Final EIS also contains an extensive discussion of the analysis conducted 
concerning the use of alternative airports. As was discussed, this is not a reasonable alternative 
and is not likely in the context of the Do-Nothing alternative. 

(3 m m n m e n t a l  I m ~ a c t  - of an Alt ernative Forecast D emand Assumvbon 

To disclose the probable impacts associated with Sea-Tac Airport accommodating less or more 
aviation traffic than is forecast, several theoretical scenarios were assessed, extrapolating from 
the assessment presented in the EIS. The following scenario's were assessed: Case 1: Aviation 
demand grows slower, 85 percent of the levels forecast by the Master Plan Update; Case 2: 
Aviation demand grows 25 percent greater than forecast by the Master Plan Update; and Case 3: 
Same as Case 2, except the Do-Nothing is constrained to the capacity of the existing airfield.* 

As a result, aviation demand in these scenarios codd be as follows: 
~. 

2ann rn ax! 
Master Plan Update Forecast 

Aiif iOperatim 379,200 405,800 441,600 
Enplaned Passengers 1 1,900,000 15,300,000 19,100,000 

3 Est total delay (min.) 12 17 24 
J' 

Case 1: (15% slower growth) 
Aircraft Operations 360,240 365,220 
Enplaned Passengers 1 1,305,000 13,770,000 
Estimated total delay (mm.) 8 9 

Case 2: (25% greater growth) 
AircraftOpaations 398,160 466,670 552,000 
Enplaned Passengers 12,495,000 17,595,OOO 23,875,000 
Estimated total delay (min.) 16 30 53 

Case 3 (25% greater growth with capacity limit) 
Aircraft Operations 398,160 
Enplaned Passengers 12,495,000 
Estimated total delay (mm.) 16 

As is noted in this appendix, the Master Plan Update forecasts represent current professional 
estimates of how aviation demand will change in the future using a reliable relationship between 
population, income and air fares. However, to provide an estimate of the possible environmental 
impacts associated with different forecasts, the three cases noted above were assessed. This 
assessment focused on the Preferred Alternative - Alternative 3 (North Unit Terminal) with a 
new 8,500 foot long parallel runway and the Do-Nothing. The extrapolation fiom the impacts 
presented in the EIS was performed based on professional estimates of how the various 
environmental impacts would change in accordance with alternative aviation demands. 

* These three cases wae considend as they an nprcscntativc of possible variations from the current aviation demand 
forecast. As of September 1995, actual aviation activity levels are 20 percent higher than a linear interpolation between the 
forecast dates. Thus a 15% slower growth rate would appear to represent a much slower gmwtb rate than is cumntly 
actually materialiking. A 25% faster growth rate was used as it is slightly higher than the most rcccnt and. 
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Table R-4 presents a summary of the probable key impacts of these cases. 

Assuming that aviation demand grows at a slower rate, the proposed improvements 
identified in the Master Plan Update would not be needed in the time h e  presented in 
Chapter I1 of the EIS. As a result of a 15% slower demand growth, average delay would not 
reach the 10 minute average total level until around the year 2015. However, as is noted, 
current poor weather conditions create severe delay conditions, and by the year 2000, would 
exceed Sea-Tac's desired average delay levels. Thus, while the runway would be needed 
today to address the poor weather operating deficiencies, this case tested delaying the 
implementation of the Master Plan Update improvements by 15 years. As the airfield 
capacity of Sea-Tac would not be exceeded with the Case 1 demand levels, the Do-Nothing 
and "With Project" activity levels were assumed to be equal. 

Based on these demand and timing assumptions, environmental impacts were then 
extrapolated: 

the would be . . 
0 

less, Based on the analysis conditions presented in the EIS, the effects on the Do- 
Nothing and "With Project" noise and land use impacts were assessed assuming a 15 
percent slower aviation demand forecast. As is shown in Table R-4, while the precise 
numbers of people and housing units affected by DNL 65 and greater sound level would 
be less than forecast (by up to 20 percent), all future year impacts would continue to be 
substantially less than current impacts. The incremental impact caused by the proposed 
Master Plan Update improvements would be slightly less than the impacts presented in 
this EIS. When comparing the Do-Nothing alternative to the "With Project" alternative 
in year 2020 with less demand, the proposed improvements would impact an additional 
1,050 people and 400 homes by DNL 65 and greater sound levels. 

C 
. . - O u a l i t v : s s l o w e r t  in less total giL 

: However. CO c o n c m n s  would contmue to be exceeded at the keu 
bns in the Air~ort v r c a  . . .  jntersectr Based on the forecast assumptions of this scenario, 

the total quantity (inventory) of air pollution emitted in the study area was estimated 
assuming a linear relationship between activity levels and pollutant emissions. As is 
shown in Table R-4, with a 15 percent less growth in aviation demand, the forecast 
emission levels would be 15 percent less. The incremental impacts caused by the Master 
Plan Update improvements would be the same as those presented in this EIS. 

The pollutant concentrations associated with the area roadways were also assessed using 
a 15 percent lower aviation demand forecast. To demonstrate a worst-case evaluation, 
these &hour concentration estimates were extrapolated assuming that half of the traffic 
through the intersections are airport related, and were thus reduced accordingly. As less 
airport related surface t r a fk  were to occur, less pollution would be emitted. As is 
shown, the same incremental relationship between the "With Project7' and Do-Nothiig 
alternative would exist with a 15 percent slower growth in aviation demand. 

Resources fF/od~/ar  irr. Streams. Wetlands. etc,): With a lower level qf aviation 
rlv the nro~osed rm~rovements would rm~act the resources later in time, Virtually 

all of the water resource impacts that were identified in the Master Plan Update EIS are 
not directly dependent upon the precise aviation demand forecast. Rather, water 
resource impacts is a function of the types of facilities that are available to accommodate 
the forecast demand. Until new facilities are constructed, there would not be new 
impacts on floodplains, streams, wetlands, or surface water runoff. As is shown in 
Table R-4, the water resource impacts would not be incurred until after year 201 0 as the 
major new facilities would be under development after around 201 5. 
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. . .  p r o m  would occur later in time, yet would eventuaIb require the same 
nunibm- o c a n d  business as presented in this EIS for the M i  Plan Update 
improvements. 

a io-Economic I m m a  - A slower aviation demand forecast would result in the same 
properly and sales tax losses but would not occur until later in time as acquisition would 
occur as presented in this EIS. Total jobs created due to aviation activity at Sea-Tac 
would grow at a slower rate than forecast in the EIS, due to the slower growth in aviation 
demand. 

a Reauiremea - As the proposed Master Plan Update improvements are 
needed, they would result in the same quantity of fill required to develop the third 
runway embankment and runway safety areas. As the quantity of fill would be the same, 
the construction related truck movements would be the same as presented for the Master 
Plan Update forecast. However, these impacts would not occur until later in time, 
sometime after the year 2015, when the proposed improvements are needed. 

Noise and air pollution impacts would occur in proportion to the anticipated growth in 
aviation demand. Other impacts to the social and natural environment would not occur until 
construction was initiated, about 15-17 years later than forecast by the Master Plan Update. 

(33) Case 2: Demand Grows at a Faster Rate tban Forecast 

The second case assessed reflects a greater growth in aviation demand than is presently 
forecast by the Master Plan Update. To estimate a 25 percent greater growth in year 2020, 
somewhat slower escalated growth rates were assumed for interim years. For this test case, 
year 2000 activity was consider to be five percent above the year 2000 forecast, while year 
2010 was assumed to be 15 percent above the associated Master Plan Update forecast. As a 
result of this elevated activity level assumption, aviation demand and associated delay and 
congestion would be substantially greater than forecast - year 2000 average delay would be 
approximately 16 minutes, versus the Master Plan Update Do-Nothing assumption of 
approximately 12 minutes. Landside improvements would also be needed earlier in time; 
based on these forecasts, landside improvements could be needed 5-7 years earlier than 
forecast. 

Assuming that the existing facilities can accommodate this demand, the following analysis 
was performed. 

0 m 
orecast bv the E D  Based on the analysis conditions presented in the Environmental 

'Impact Statement, the impact on the Do-Nothing and "With Project" noise and land use 
impacts were assessed assuming the greater growth in year 2020 aviation demand. As 
with Case 1, all future year impacts would be less than the existing impacts, whether or 
not improvements are undertaken at Sea-Tac. The greatest incremental impact, relative 
to  the Do-Nothing would occur in 2020, where 550 people in about 230 homes would be 
newly affected by DNL 65 and greater noise exposure. . . in atroilon de Id remlt in more total ai mand wou r 

CO concentrations would continue to b . .  . e exceeded at the kev intersections in 
at a rate hipher than forecast bv the EdS, With a faster growth in 

=e forecast emission I&els wouid be up to 25 percent greater than 
presented in the EIS. However, the incremental impacts on the emissions inventory 
caused by the Master Plan Update improvements would be the same as those presented 
in the EIS. 

The pollutant concentrations associated with the area roadways were also assessed using 
a 25 percent year 2020 greater aviation demand forecast. If more airport related surface 
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t ~ d 3 c  were to occur, higher concentrations of pollution would occur on area roads. As 
is shown, the same incremental relationship presented in this EIS between the "With 
Project" and &Nothing alternative would exist with a 25 percent faster year 2020 
growth in aviation demand. 

YBk&~&~~/Floadolnins.. Wetlands. etc,). Water resource impacts would 
e. as the need for alr~ort-facilities would occurfater - however the 

acts would be the same as shown in the As is shown in Table R-4, the water 
= m e  impacts would not be before year 2000, as construction of most of the airport 
improvements would occur 5-7 years earlier than forecast. 

Pro~er 
. . .  would be as projected for the Master Plan Update, and would 

r e q u i r e % % % % t b e r  of homes and business as presented in the EZS for the M i r  
Plan Update improvements. 

- A faster aviation demand forecast would result in the same 
property and sales tax losses as acquisition would occur as presented in this EIS. Total 
jobs created due to aviation activity at Sea-Tac would grow at a faster rate than forecast 
in the EIS, due to the slower growth in aviation demand. 

' 

ements - As the proposed Master Plan Update improvements are 
needed, t h e z u l d  result in the same quantity of 8 1  required to develop the third 
runway embankment and runway safety areas. As the quantity of fill would be the same, 
the tbnstruction related truck movements would be the same as presented for the Master 
Plan update forecast. 

Thus, as this example shows, if forecast demand grows at a rate faster than is presently 
forecast, the facilities would be needed earlier. Noise and air pollution impacts would occur 
in proportion to the anticipated growth in aviation demand. 

. 

ity Can Not Be Achieved \ 

The f i l  case assessed reflects a greater growth in aviation demand than is presently 
forecast by the Master Plan Update, yet assumes that some of the demand can not be 
accommodated if no airfield improvements are undertaken. Using the forecast assumptions 
of Case 2, the Airport's theoretical capacity of 460,000 was applied. Assuming that the 
theoretical capacity is exceeded in the planning horizon (in this case, the theoretical capacity 
would be exceeded before year 2010), the Do-Nothing level of activity would be less than 
the "With Project". The following activity assumptions were used: 

2Mn am.! 
Case 3: Do-Nothing (25% greater growth with capacity limit) 

A i  Operations 398,160 460,000 
Enplaned Passengers 12,495,000 17,343,500 
Estimated total delay (min.) 16 -30 

Case 3: "With Project" (25% greater growth) 
Aircraft Operations 398,160 
Enplaned Passengers 12,495,000 
Estimated total delay (min.) 16 

Assuming that the existing facilities can not accommodate the forecast demand, the 
following analysis was performed. 

a n a n d  n, alternative. the 
impact -?osed im~rovements would be meater than forecast in the EZS. (, 
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As is shown in Table R-4, all future year impacts would continue to  be less than 
presently forecast. The greatest change between the Do-Nothing and the "With Project" 
would occur in 2020 when 92,000 operations would not be sewed by the existing 
airfield. The incremental impact in 2020 would be 2,460 people. Due to the insulation 
accomplished in the Port's Noise Remedy Program, mitigation beyond that presented for 
the Master Plan Update is not likely. 

. . 
a A Q n s  would contlnue to be exceeded at the kev rn&gctIons zn 

iroort vicinitv and the im~act of the ~rovd - ld  be meater t h  
foTecart. The pollutant concentrations associated with the area roadways were also 
assessed using a 25 percent year 2020 greater aviation demand forecast, assuming that 
the Do-Nothing is not able to accommodate the same level of activity. Because the 
incremental impact of the proposed improvements relative to the Do-Nothing would be 
greater, additional mitigation would be necessary, particularly in the longer-term period. 

ms. W e t I d e & k  Water resource zm~acts wou d . . . ... . . I 
occur eadzer m tIme. as the tzeeBfpr airD-~uId occur f d e r  zn trme - 
bowever the impacts would be the same -m shown in the && The water resource 
impacts would not be before year 2000, as construction of most of the airport 
improvements would occur 5-7 years earlier than forecast. 

a Prowrtv A- would be as projected for the Master Plan Update, and would 
require the same number of homes and business as presented in the EIS for the Master 
Plan Update improvements. 

mic Imcmt~ - A faster aviation demand forecast would result in the same 
property and sales tax losses as acquisition would occur as presented in this EIS. Total 
jobs created due to aviation activity at Sea-Tac would grow at a faster rate than forecast 
in the EIS, due to the faster growth in aviation demand. However, as the proposed 
improvements would accommodate a greater level of aviation demand, total jobs would 
be greater "With Project" than for the Do-Nothiig alternative. 

a EartWFiZI Reauirements - As the proposed Master Plan Update improvements are 
needed, they would result in the same quantity of fill required to develop the third 
runway embankment and runway safety areas. As the quantity of fill would be the same, 
the construction related truck movements would be the same as presented for the Master 
Plan Update forecast. 

Thus, as this example shows, if forecast demand grows at  a rate faster than is presently 
forecast, the facilities would be needed earlier. Additional mitigation would be necessary in 
the later time periods if the demand exceeded the capacity. Noise and air pollution impacts 
would occur in proportion to the anticipated growth in aviation demand. 

A number of comments were raised concerning the precision of the air quality analysis and the results 
presented in the Draff EIS. Each of the individual comments are responded to in a later section (See 
response to comments R-10-1 through R-10-74). However, the following paragraphs summarize the key 
issues raised in the comments and how the Final EIS addresses these issues. 

A number of comments were received concerning the assumptions used in the air quality analysis, 
particularly relative to aircraft emissions and pollutant levels. As was found in the State Implementation 
Plan, surface motor vehicles are the primary air pollutant generator in the Region. As is stated in the 
Draft and Final EIS, in King County, the largest non-road pollutant sources are: 

Carbon Monoxide: lawn and garden equipment, 
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Volatile Organic Compounds - lawn and garden equipment 

Nitrogen Oxides - construction equipment; 

PMlO - aircraft and airport equipment. 

It is important to note that other sources contribute 80 percent of the total pollutant levels in King County 
(non-road sources, such as airport activity, represent 20 percent of the pollutant emissions in the Region). 

Residents expressed concern that the immediate Airport area should be the focus when examining 
poifirtvlt levels. The EIS examined all major sources in the Airport area as part of the "Area Dispersion 
Analysis". As is shown on the next page, within the detailed study area used in this EIS, aircraft Carbon 
Monoxide contributions represent 7 percent of total CO emissions, while automobile emissions represent 
nearly 90 percent of these emissions. For VOC's, aircraft represent 20 percent of the area emissions. 
For N4( aircraft represent nearly 38 percent of source contributions. Except for Sulfur Oxides, 
automobiles represent the greatest sources of pollution in the immediate airport area. Similar 
relationships exist for all major air carrier airports located in major urban areas. 

A number of comment were also received concerning the total level of airport activity assessed in the 
Draft EIS. To reflect the maximum hourly level of departure activity, a test case was assessed before 
preparing the Final EIS. This test showed that pollutant levels would be slightly greater than presented 
in the Draft EIS, yet would be below the National and State Ambient Aii Quality Standards with a 
maximum hourly level of departure activity. 

The Final EIS contains an updated surface transportation analysis and associated air quality assessment. 
As was identified during the public comment period, the Puget Sound Regional Council (the 
Metropolitan Planning Organization) has selected a preferred surface transportation plan for the Central 
Puget Sound Region. As the Drafl EIS analysis was prepared prior to the fmalization of the Metropolitan 
Transportation Plan, the Final EIS has been prepared to reflect the preferred alternative. Thus, the 
surface transportation analysis and air quality analysis presented in the Draft EIS were updated during 
the preparation of the Final EIS. During this update process, many of the comments raised concerning 
air quality were reviewed and changes in the modelinglanalysis were conducted. Chapter IV, Section 9 
"Air Quality" and the associated Appendix D have been revised accordingly. 

As is shown, the existing and forecast levels of surface traffic result in exceedances of the National and 
State Ambient Aii Quality Standards in the intersections of the most severely congested roads: along 
International Boulevard at S. 188th Street and S. 170th Streets. Although WIG levels are expected to 
continue to increase in the immediate airport area regardless of the improvements proposed at Sea-Tac 
Airport, pollutant concentrations are expected to decline. This reduction is associated with actions 
associated with the Federal Clean Air Act and the Washington State Clean Air Act concerning 
automobile emissions reductions. The proposed airport improvements are expected to result in a slight 
increase in pollutant concentrations at these intersections when compared with the future Do-Nothing 
alternative. However, proposed mitigation would alleviate these increased concentrations. 
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AIRPORT AREA POLLUTANT CONTRIBUTIONS 

VOC'S NOx 

PMlO 

sox 
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TABLE R-4 
SUMMARY OF IMPACTS ASSOCIATED WITH ALTERNATIVE FORECAST ASSUMPTIONS 

1994 Existing 
Pooulation 

3 1,800 
Housine 

13,620 
Alt 1 D O - ~ o t h i n ~  

2000 8,970 3,870 
2010 9,450 4,060 
2020 10,800 4,610 

Alt. 3 (North Unit Terminal) 
2000 9,890 4,020 
2010 9,860 4,190 
2020 1 1,240 4,740 

v 
Carbon Nitrogen 

Monoxide L2iislB 
Alt 1 (Do-Nothing) 

2000 976 1,234 
2010 1,245 1,525 
2020 1,875 2,047 

Alt. 3 (North Unit) 
2000 986 1,234 
2010 1,249 1,524 
2020 1,833 2,006 

li% Slower Fomasl 25% F m r  Growth 
Pooulation 

3 1,800 
Housine 
13,620 

PoDulation 
3 1,800 

Housine 
13,620 

25% Faster Growth with 

ned 
25% Faster Growth with 

15% Slower For& 25% ~ ~ o w t h  
Carbon Nitrogen Carbon Nitrogen Carbon Nitrogen 

Monoxide Qxkh Monoxide Qxkh Monoxide Qxish? 

927 1,172 1,025 1,296 1,025 1,295 
1,121 1,373 1,432 1,754 1,411 1,729 
1,594 1,740 2,344 2,559 1,953 2,132 

937 1,172 1,035 1,296 1,035 1,296 
1,124 1,372 1,436 1,753 1,436 - 1,753 
1,558 1,705 2,291 2,508 2,291 2,508 

C a r b o n -  Note: AAOS 9 porn) 
25% Faster Growth with 

Mastet Plan Up&& Draft EIS 25% Faster Growth 
International International International International International International International International 
Blvd./S-Blvd./S.-Blvd./S--- 

Alt 1 (Do-Nothing) 
2000 12.18 9.3 1 11.6 8.8 12.8 9.8 12.8 9.8 
2010 11.55 8.96 10.4 8.1 13.3 10.3 13.1 10.2 
2020 10.43 9.45 8.9 8.0 13.0 11.8 10.9 9.8 

Alt. 3 (North Unit) 
2000 12.18 9.03 11.6 8.6 12.8 9.5 12.8 9.5 
2010 10.57 8.96 9.5 8.1 12.2 10.3 12.2 10.3 
2020 10.22 9.10 8.7 7.7 12.8 11.4 12.8 11.4 

Source: Synergy Consultants. Inc. - extrapolated from materials presented in the Draj  and Final Environmental Impact Statement. 



TABLE R-4 
SUMMARY OF IMPACTS ASSOCIATED WITH ALTERNATIVE FORECAST ASSUMPTIONS 

w-n 
25% Faster Growth with 

v 25% FastefGtpwth 
BW, All3 BW, All3 811l All3 811l All3 
1.7 10.37 1.7 1.7 1.7 10.37 1.7 10.37 
1.7 10.37 1.7 1.7 1.7 10.37 1.7 10.37 
1.7 10.37 1.7 10.37 1.7 10.37 1.7 10.37 

Str-eet? 
25% Faster Growth with - 15% Slow- 25% F w o w t h  

811l AIL3 BW, AIL3 BW, '4.u BW, AIL3 
2,200 6,100 2,200 2,400 2,200 6,100 2,200 6,100 
2,200 6,100 2,200 2,400 2,200 6,100 2,200 6,100 
2,200 6,100 2,200 6,100 2,200 6,100 2,200 6,100 

Floe- 
25% Faster Growth with - 15% Sbwer FQEL& 25% Faster Growth 

BW, Alt3 BW, AIL3 BW, 811l BW, AIL3 
0.00 7.2 0.00 0.00 0.00 7.2 0.00 7.2 
0.00 7.2 0.00 0.00 0.00 7.2 0.00 7.2 
0.00 7.2 0.00 7.2 0.00 7.2 0.00 7.2 

P r o u p )  . . .  
25% Faster Growth with - er Foreca 25% F-th 

BW, Alt3 BW, AIL3 BW, Alt3 A U  811l 
0.00 7.2 0.00 0.00 0.00 7.2 0.00 7.2 
0.00 7.2 0.00 0.00 0.00 7.2 0.00 7.2 
0.00 7.2 0.00 7.2 0.00 7.2 0.00 7.2 

Source: Synergy Consultants, Inc. - extrapolated from materials presented in the Drafr and Final Environmental Impact Statement. 



TABLE R-4 
SUMMARY OF IMPACTS ASSOCIATED WITH ALTERNATIVE FORECAST ASSUMPTIONS 

Socio-Ec-es - ofrope- Taxes 
. . .  

25% Faster Growth with - fi% Slower Forecast 25% Faster Growth 
Alt 1 Alt 3 Alt 1 Alt 3 Alt 1 Alt 3 Alt 1 Alt 3 

Lost Taxes 0 2.4 0 2.4 0 2.4 0 2.4 

Socio-Ec-cts (Total Jobs - n-iobslobsl . . 
25% Faster Growth with - 15% Slower F o r e m  

250/ mer ~ ~ ~ ~ t h  

Bltl BLU Bltl w 811l B1U Bltl w 
2000 205,690 205,690 195,405 195,405 215,975 215,974 215,975 2 15,974 
2010 335,344 335,344 301,809 301,809 385,645 385,645 380,133 385,645 
2020 418,632 4 18,632 355,837 355,837 523,290 523,290 436,075 523,290 

A m o u n t 1  Needed ~~ Cubic Yards) 
. . 

25% Faster Growth with - 1 5 m o w e r  Forecast 25% E-wth Cap- 
. . .  

Bltl BLU BltL B1U BLU BLt2 artl 
23 2.4 

BLt2 
Fill Needed 2.4 23 2.4 23 2.4 23 

Source: Synergy Consultants, Inc. - extrapolated from materials presented in the Draft and Final Environmental Impact Statement. 
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IV. 

Based on the comments received during the public comment period, the following unique 
comments were received. The numerical codes correspond to the bracketed index in the margin 
of each letter, as contained in Appendix T. 

Comment R-1-1: Mr. Bader (henna-Bryant Community Association), Mi: Forrey (Hawthornwe Hills 
Community Club), Mr. Nug (North East District Council), Mr. Mandel (Leschi f 
Community Council), Mi: Neuzil, and Mr. Peyton (Ravenna-L3iyait Cornmunitjr 
Association) requested a copy of Draft Environmental Impact Statement (Draft EIS). 
M. Stuhring requested that copies of the Drafr EIS be sent to the libraries of all those 
cities which had residents calling Sea-Tac Airport noise information line. 

Response: A copy of the Draft EIS was made available to all groups and individuals requesting a copy. 
This included distribution to the Ravema-Bryant Community Association, Mr. Forrey, Mr. Klug, Mr. 
Mandel, Mr. Neuzil, and Ms. Stuhring, as well as others as requested. 

Additionally, copies of the Draft EIS were available for inspection at the following locations: 

Federal Aviation Administration, A i i r t s  Regional Office 
Port of Seattle, Aviation Planning, Sea-Tac Airport 
Puget Sound Regional Council, Information Center, Seattle 
Beacon Hill Library, Seattle 
Boulevard Park Library, Seattle 
Burien Library, Burien 
Des Moines Library, Des Moines 
Seattle Public Library, Seattle 
Federal Way Library, Federal Way 
Foster Library, Tukwila 
Tawma Public Library, Tawma 
University of Washington, Suzallo Library, Government Publications, Seattle 
Valley View Library, SeaTac 

At the request of area residents, additional wpies of the Draft EIS were forwarded to the Vashon Island 
Public Library, the Magnolia Library and to the Bellevue Library. Ms. Stuhring requested that other city 
libraries receive a wpy of the Draft EIS based on noise wmplaint telephone calls placed to the Sea-Tac 
Noise Ofice from residents from those cities. However, as the libraries and citizens from other areas did 
not request copies, no additional library wpies, beyond those referenced above, were distributed. 

Although the Ravema-Bryant Community Association indicated that the FAA had not responded to the 
request fora copy of the Draft EIS, one was mailed on May 10,1995 to the requested address. 

Comment R-1-2 . Mr. Ahrs, M. Cl~flord M. Tqlor, M. Richarakon (SEED)), M. Lepley, M. Ford, 
and Mr. P e o n  (Rmenna-Byant Community Association) stated that copies of the Draji EIS 
were not adequately distributed in the southeastern portion of Seattle and that several libraries 
were not included in the distribution of the document. 

Response: The Draft EIS was made available for public viewing at various locations; see response to 
comment R-1-1. The list of public libraries was expanded to include three additional libraries (Bellevue, 
Magnolia, and Vashon Island) based on calls from the libraries andtor residents in these areas. Any 
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individuals or organizations requesting copies of the Draft EIS were supplied with a copy, and requests 
for copies to be placed in any libraries were also accommodated. ( 
Comment R-1-u: M. Cl#ord, Mr. Kennedy, and Ms. Yamarnoto commented that the Public Hearing 

should have come at the. end of the 90 day comment period rather than earlier in the 
comment period. Commentom suggested that there w& not ample time for the public to 
analvze the Drafi EIS. AAdditionaIlv. Ms. Yamarnoto commented on the scheduled hours 
that here availible to the public t&iew copies on file in public locations. 

m: The Draft EIS was released to the public on April 27, 1995. Notification of the document's 
availability was published in area newspapers (Seattle Times, Seattle Post-Intelligencer, Tacoma News 
Tribune and Highline T i e s )  on April 27th, (or the next applicable publication date) as well as in the 
Federal Register on April 24, 1995. On June 1, 1995, the Federal Aviation Administration and the Port 
of Seattle conducted a public information workshop and hearing concerning the Master Plan Update 
Draft EIS. The purpose of the workshop was to aid citizen understanding of the content of the Draft EIS, 
the methodologies used in the analysis, and the findings. A simultaneous hearing was conducted so that 
residents could formally submit their comments. The public information workshop/public hearing was 
conducted from 1:00 p.m. until 10:OO p.m. Additionally, to facilitate the general public's understanding 
of the proposed Master Plan Update improvements and resulting environmental impacts, the FAA 
conducted a second public hearing on June 14, 1995 from 6:00 p.m. To 10:OO p.m. The close of the 
formal comment period was August 3, 1995. Therefore, the public information workshop/public 
hearings occurred approximately one month after the opening of the formal comment period. The time 
between the opening of the formal public comment period and the close of the comment period afforded 
the public the maximum time to review and comment on the Draft EIS. Copies of the Draft EIS were 
available for public viewing during regular business hours in the FAA, Port and PSRC offices, as well as 
in the public libraries. Every attempt was made to ensure the availability of copies for review by the 
public. i 

- I - 3B: The Airport Communities Coalition suggested that the Draji EZS was deficient in its \ 

d y s i s  of various issues and thus should be revised and then re-circulated for public 
review and comment. 

-: The Federal Aviation Administration and the Port of Seattle, as well as many of the reviewing 
agencies, deemed that the Draft EIS was a thorough and comprehensive review of the environmental 
impacts associated with alternative ways of addressing the needs at Sea-Tac Airport. While the Final 
EIS reflects improved analysis in several areas which were conducted in response to public and agency 
comments, the underlying fmding of EIS has not changed. As a result, the lead agencies have 
determined that a supplemental Draft EIS is not warranted. 

Comment R-1-4: Ms. Ford, Ms. Lepley, and Ms. Mason commented that the Public Hearing and Draft 
EIS notices should have been published in multiple languages to ensure widespread 
notice. Additionally, the Church Council of Greater Seattle, Ms. Ford, Ms. Lepley, Ms. 
Taylor, and Ms. Mason stated that the southeastern portion of Seattle had not been 
adequately notified of the proposed impacts of the Master Plan improvements, nor 
adequately notified of the Public Hearing and release of the Draji EIS. Additionally, 
Mr. Peyton and Mr. Bader (Ravennu-Bryant Community Association) requested a copy 
of notices of the public hearings. Mr. OIander requested a copy of the hearing 
transcript. 

-: The announcement of the availability of the Drar . EIS and associated public comment period 
was conducted in accordance with applicable Federal, State and local requirements. To ensure 
widespread distribution, formal legal notices were published in the three primary newspapers with 
areawide distribution: Seattle T i e s ,  Seattle Post-Intelligencer and the Tacoma News Tribune with 
232,400; 204,300 and 129,000 daily circulation, respectively. To ensure that residents of the Airport's 
most severely impacted areas were notified, a legal notice was also published in the Highline Times 
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(I 19,500 circulation). In addition, on April 27, 1995, the FAA conducted a news advisory (briefing) to 
notify all news agencies that the Draft EIS was available and as to describe the findings of the document. 
A number of members of visual and written media chose to attend the media advisory and published 
material concerning the availability of the Draft EIS. Others chose to not attend. 

All commentors during the scoping process were forwarded notices announcing the availability of the 
Draft EIS and the public hearing dates. As the second hearing was established after the release of the 
Draft EIS, no specialized mailings of hearing notices were conducted. Instead, notices were published in 
area newspapers. Mr. Olander was informed that prior to publication of the Final EIS, the transcripts 
would be available for review at the FAA's office and a copy was mailed to the Airport Communities 
Coalition's legal counsel. 

ktnment R-1-3: A number of the commentors requested addi t io~l  time to review and prepare 
comments on the Draft EIS, and therefore requested an extension to the comment period. 
'Ilre following individuals made this comment: Mr. Akers, Mr. Benedum (Highline 
Community Hospital)), the Church Council of Greater Seattle, Mr. Clz~ord Ah. Ford, 
Ah. Lepley, the Regional Commission on Airport Affairs, Mi.. Richarcfson (SEED)). Mi.. 
Wagner, and Mi.. Wichert. 

w: In compliance with Federal Aviation Administration Order 5050.4A, "Airport Environmental 
Handbook," (Chapter 9, paragraph 91e), the public and agency review period for the Draft EIS was 
initially established at 45 days. Based on comments received at the February, 1994 scoping meeting, this 
comment period was extended to 60 days. Prior to the release of the Draft EIS, the FAA and the Port 
agreed to a second extension (30 additional days), resulting in a 90-day comment period. Having granted 
two extensions, the FAA and Port of Seattle determined that no additional review and comment time was 
necessary. 

The Regional Coalition on Airport Affairs (RCAA) requested that the FAA and Port of Seattle reopen the 
public comment period subsequent to the Expert Panel's fmal decision; however, the FAA has 
determined that this was not necessary, given that the public will have the opportunity to comment on 
submissions to the Expert Panel as part of the Expert Panel's process. Expert Panel findings that pertain 
to demandsystem management that were available before the publication of the EIS were. included in the 
Final EIS. 

Comment R-1-6: The Southwest King County Community Group, M. DesMarais, Mr. Townsend, and 
the Regional Commission on Airport Aflairs commented on the unavailability of 
resource materials. Additionally, the Southwest King County Community Group 
commented on the lack of information regarding telephone conversations and interviews, 
as we# as on the limited hows in which resowce materials could be reviewed at the FAA 
offces. 

Response: Standard FAA practice in preparing Environmental Impact Statements @IS) results in the 
preparation of an Administrative Record that contains all reference material and detailed resources that 
underlie the analysis contained in the EIS. The Administrative Record for the Sea-Tac Airport Master 
Plan Update Draft EIS, containiing over 300 references, was made available for public viewing at the 
FAA oEces during normal business hours shortly after release of the document. The FAA also made a 
copy machine available to anyone wishing to reproduce material contained in the Record. A complete 
copy of the Administrative Record was provided to the Airport Communities Coalition. 

The Draft and Final EIS contains references to material collected through telephone interviews with 
representatives of various agencies and organizations. As the information gained in telephone 
conversations and telephone interviews was not available in printed material, footnotes were provided 
indicating the name of the contact, the organization of the contact, and the approximate date of the 
conversation. All references, including the footnoted telephone conversations, were provided to enable 
others to independently confirm the underlying data Formal written records of all telephone 
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conversations and interviews were not maintained, and as such could not be included in the 
Administrative Record. ( 
Comment R-1-7: A number of comments were received requesting clar~jication of the roles of the Port 

of Seattle, the FAA and the Corps of Engineers in preparing the Drop EZS. The 
following individuals made this comment: Ms. Brown, Mr. Heavey, Mr. Jhaveri, 
Regional Commission on Airport Agairs, Southwest King County Citizens Community 
Group, and&. Stuhring. Several of these individuals indicated that the lead role by the 
FAA and Port resulted in the EZS being biased 

-: According to the National Environmental Policy Act (NEPA section 102), a Federal agency 
is required to implement procedures to make the NEPA process more useful to decisionmakers and the 
public and is required to be the preparer of EIS. According to FAA Order 5050.4A, (chapter 2, 
paragraph 13), "under the Airports Program the FAA is responsible for analyzing the environmental 
impacts and consequences of a proposed Federal action involving airports, for the environmental 
assessment and related documents, and ultimately for approving or disapproving the environmental 
documents and the Federal action. Although an environmental assessment submitted by an airport 
sponsor may be used in whole or in part, the FAA is responsible for the facts, opinions, and judgments 
upon which the environmental determination is based." The FAA is the Federal agency with 
responsibility over airport improvements and the mandated Federal agency for ensuring compliance with 
NEPA. Mr. Dennis Ossenkop, with over 18 years experience with NEPA studies, is the designated FAA 
official overseeing the FAA's role in the EIS. 

In addition to the requirements of NEPA, the proposed improvements at Sea-Tac must also comply with 
the applicable provisions of the Washington State Environmental Policy Act (SEPA). The Port of Seattle 
has been delegated responsibility from the State of Washington for ensuring compliance with SEPA for 
Port sponsored actions. Ms. Barbara H i e  is the responsible SEPA contact for this EIS within the Port. 
According to CEQ 1501.5, a Federal, State, or local agency, including at least one Federal agency, may 
act as joint lead agencies to prepare an environmental impact statement. Therefore, as a result of the 
Federal and State regulations, the FAA and the Port of Seattle entered into a Memorandum of 

(. 

Understanding to serve as joint lead agencies in the preparation of the EIS for the Sea-Tac Airport 
Master Plan Update. 

Upon request of the lead agency, any other Federal or state agency which has primary regulatory 
jurisdiction by law shall be a cooperating agency. In addition, any other Federal agency which has 
special expertise with respect to any environmental issue that should be addressed in the EIS, may be a 
cooperating agency upon request of the lead agency. Therefore, at their request, the Corps of Engineers 
has been designated as a cooperating agency. The Corps of Engineers was designated as a cooperating 
agency based on its primary regulatory jurisdiction and expertise concerning wetland impacts. The Draft 
and Final EIS were prepared and reviewed by these parties to ensure that there was an accurate, objective 
arid fair evaluation of the issues. 

Comment &I-& Mr. Peyton (Ravenna-&ant Community Association) stated that comments submitted 
in the scopingprocess were not addressed in the Drafr EZS and suggested that the F& 
was not fair. 

-: The FAA is responsible for analyzing the environmental impacts and consequences of a 
proposed Federal action involving airports, for the environmental assessment and related documents, and 
ultimately for approving or disapproving the environmental documents and the Federal action. The 
environmental review process is intended to be completed in an objective, fair and impartial manner 
while maintaining compliance within the NEPA and SEPA guidelines. Numerous comments were 
submitted during the scoping process in early 1994. The key issues and alternatives identified in the 
scoping comments were addressed in the Draft and Final EIS. 

The issues which the commentor asserted were not addressed are discussed below. 
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The Draft and Final EIS evaluated and considered direct and indirect impacts to the environment as 
well as the cumulative impacts associated with each category mandated by NEPA and SEPA. 
Additionally, the Draft and Final EIS address noise exposure levels from 60 to 65 DNL in Chapter 
IV, Section 1, "Noise" (see response to comment R-6-10). 
All proposed alternatives, inchding alternative modes of travel, demand management techniques, 
and alternative airport sites, were analyzed and are discussed in Chapter II, "Purpose and Need and 
Alternatives". An east-west runway was not assessed in the Draft EIS because prevailing winds in 
the Region are from north to south, limiting the use of such a runway. In addition, an east-west 
runway would create extensive environmental impacts. The Final EIS discusses alternative 
orientations b e g i ~ i n g  on page 11-13. 
The Draft and Final EIS provide an inventory of noise sensitive facilities (churches, libraries, 
schools, and hospitals) listed in Chapter N, Section 2 "Land Use7'. Additionally, noise contours are 
provided in Chapter N, Section 1, "Noise" and site specific noise levels are provided in Appendix C. 
The commentor questioned if it was fair for one of the EIS sponsors to drum-up support for the 
proposed development. The comment appears directed at the activities of Air Washington. The Port 
of Seattle contributed $50,000 to Air Washington in 1994 to assess the airport needs of the business 
community in the Region. This funding, and the associated activities, were conducted separately 
from the Master Plan Update and the EIS. As is shown in the public comment period, numerous 
groups support the proposed improvements at Sea-Tac Aiir t .  
The commentor also indicated that consultants that participated in the AIRTRAC activities should be 
excluded from participation in the EIS. None of the consulting firms that aided in the preparation of 
the Draft EIS participated in the activities of AIRTRAC. Landrum & Brown, the prime f m  used in 
preparing this EIS has never worked at Sea-Tac Airporf until being selected by the FAA for this EIS. 
Parametrix was added to the consulting team upon completion of the Draft EIS to aid in preparing 
the fmal mitigation plan for the preferred wetland mitigation site. Parameirk was a participant in the 
Flight Plan Study and in the 1991 Part 150 Noise Exposure Map Update, and their role in those 
planning efforts were determined to not affect their role in the Final EIS. 
The Draft and Final EIS present the impacts of Sea-Tac in year 1994, as well as the forecast impacts 
in the reasonably foreseeable future with and without the Master Plan Update improvements. Thus, 
impacts were examined through the year 2020. To show interim year impacts, conditions in year 
2000 and 2010 were also presented. Impacts beyond year 2020 were not addressed. These impacts 
were considered to be very speculative due to the inability to accurately f o ~ c a s t  so far into the 
future. 
The impacts on air quality caused by aimaft operations and by other sources arc addressed in 
Chapter IV, Section 9 "Air Quality". Additionally, impacts to water quality have been addressed in 
Chapter IV, Section 10 "Water Quality". 
The use of the Airport by general aviation aircraft is minimal. The only effect the proposed 
improvements would have on general aviation would be the placement of the general aviation 
terminal facilitates. The placement of those facilities is contingent upon which terminal alternative 
is chosen. 
An environmental assessment was conducted by the FAA on the Four-Post Plan in March, 1990. 
The existing conditions described in this EIS reflect the implementation of the Four-Post Plan. 
Changes in surface cover were addressed in the Draft EIS in Chapter IV, Section 15 "Biotic 
Communities". The changes in impervious surface were also reflected in Chapter IV, Section 10 
"Water Quality and Hydrology". 

Commnt R-1-9: The Regional Commission on Airport Afairs commented that an index should have 
been made available in the Draft EIS. 

Response: A topical index was included in the Draft and Final EIS in Chapter VI, on page VI-10. 
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Comment R-1-20: Mr. Burke, Ms. Lepley, and Mr. Peyton (Ravenna-Bryant Community Association) 
commented that the Drafr EZS should have been prepared using clearer and more 
comprehensible language. 

( 

-: According to the Council on Environmental Quality (CEQ) regulations (section 1502.8), 
"Environmental impact statements shall be written in plain language and may use appropriate graphics so 
that decisionmakers and the public can readily understand them." Attempts were made to provide clear 
and concise explanations of the complex technical analysis. The Executive Summary provides an 
abbreviated summary of the EIS and highlights the major issues and conclusions or fmdings. 

nt R-2-11: Comments were made that the Draji EZS and Master Plan Updare were performed 
concurrently and that an EZS should be perJormed ajier a Master Plan har been 
completed. The following individuals made this comment: Ms. Brmher, and Southwest 
King County Community Group. 

u: FAA Order 5050.44 (chapter 5, paragraph 40) states "Agencies shall integrate the NEPA 
process with other planning projects at the earliest possible time to insure that planning and decisions 
reflect environmental values, to avoid delays later in the process, and to head off potential conflicts." 
Where project sponsors have some indication of the needs of their facilities, it is often encouraged that 
Master Plans be conducted simultaneously with environmental studies. This approach ensures that the 
appropriate depth of the environmental impact analysis is conducted during the appropriate planning 
process. Therefore, the order in which the EIS and the Master Plan Update have been conducted meets 
the spirit and intent of the NEPA process. 

R-2-12: The Airport Communities Coalition and the Southwest King County Community 
Group requested that the Drajl EIS and proposed Master Plan Update improvements 
adhere and comply with all applicable laws and regulations. t 

-: Comment noted. The Draft and Final EIS complies with all applicable Federal and State 
\ 

regulations. It is anticipated that implementation of the proposed improvements at Sea-Tac would be 
conducted in accordance with applicable laws and regulations. 

SUMMARY AND CHAPTER I "BACKGROUND" 

nt R-2-1: A comment was received concerning the authority of the Puget Sozmd Regional 
Council and its ability to sign and adopt resolutions. MY. Frame and Mr. Frame 
submitted this comment. 

JXespo-: The Puget Sound Regional Council (PSRC) is a cooperative organization composed of local 
iurisdictions and state agencies in the four county region of Central Puget Sound, including King, Pierce, - - 
-kitsap and Snohomish counties. PSRC is not a governmental unif buia planning organization governed 
by a General Assembly, an Executive Board (principally composed of locally elected officials), and a 
policy board to which citizens can be appointed. 

The PSRC is designated as the region's Metropolitan Planning Organization (MPO) under federal law 
and the Regional Transportation Planning Organization (RTPO) under state law. MPOs are designated by 
the Governor in areas with urban populations greater than 200,000. The general authority of MPOs is 
based in federal statutes, specifically the Intermodal Surface Transportation Efficiency Act of 1990 
(ISTEA), as amended. In 1994, the Washington State Legislature enacted the Regional Transportation 
Planning Act (SHB 1928) to refine the authority provided through the federal process to transportation 
planning organizations. This legislation was designed to improve integration between transportation and 
comprehensive land use planning among local and state jurisdictions. The regional transportation c 
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planning process is codified in RCW 47.80.030, RCW 35.58.2795, RCW 35.77.010, RCW 36.81.121, 
and RCW 47.80 (new section). 

The Regional Transportation Planning Act was developed in fulfillment of federal mandates and requires 
MPOslRTPOs to update a regional transportation strategy and address how each mode, including transit, 
shall implement growth management strategies. This is accomplished through the development of the 
Metropolitan Transportation Plan (MTP) which is consistent with countywide planning policies. MPOs 
and RTPOs are to certify that the transportation elements of local comprehensive plans are consistent 
with the MTF'. A six-year improvement plan, based on projects and programs of regional significance, is 
to be developed, including a prioritized, financially constrained list of projects and programs. 

The PSRC is responsible for the development and adoption of the MTP. In addition, they develop an 
associated land use plan that is based upon adopted local jurisdiction comprehensive plans and 
countywide Growth Management Policy Plans. Development of the MTP includes a comprehensive 
transportation planning work program, including an extensive public involvement program. The 
Regional Aviation System Plan (RASP) is part of the MTP. PSRC has coordinated with appropriate 
agencies, including the Port of Seattle, operator of Sea-Tac, concerning the future of the air 
transportation system in Central Puget Sound. Adoption of the MTP is the responsibility of the PSRC 
General Assembly. The Assembly or the Executive Board, acting with the authority of the Assembly, 
may issue resolutions concerning regional transportation programs as part of the MTP process. General 
Assembly Resolution A-93-03 and Executive Board Resolution 94-01 were adopted within the PSRC's 
statutory authority. See Appendix S "The Transportation Planning Process: Jurisdiction Roles, 
Responsibilities, and Relationships" for additional information. 

Comme~t R-2-2: Mr. Frame, Mr. Peyton (Ravema-Byant Community Association) and the Regional 
Commission on Airport Aflairs requested the clmjkation of the relationship between 
the Puger Sound Regional Council and the Port of Seattle resolm~ons. It war also 
suggested that all of the Port of Seattle resolutions should be addressed 

Response: The Port of Seattle is a municipal corporation of the State of Washington organized on 
September 5, 1911 under provisions of the laws of the State of Washington, now codified at RCW 
53.04.010 of the Revised Code of Washington. In 1942, the local governments in King County selected 
the Port to operate Sea-Tac. To the present, the Port's operations encompass a major portion of the 
waterborne and air MIC in the Seattle area. Because of the Port's governmental status, the Port is 
eligible to be a member of the Puget Sound Regional Council (PSRC). See response to comment R-2-1. 

The statutory authority and resolutions adopted by the Port of Seattle provide the ability of the Port to 
maintain, manage and operate transportation infrastructure. The Port's policy direction is provided by a 
five member port commission, whose membership is elected by the voters of King County. To establish 
policy that is implemented by Port staff, the Commission passes resolutions, such as Resolution 3125. 
Similarly, to direct the development of the MTP implementation of regional issues, the PSRC General 
Assembly passes resolutions. 

Port of Seattle Resolution 3 125 was adopted in response to the completion of the two year Puget Sound 
Air Transportation Committee Flight Plan Project. That project was a joint effort between the PSRC and 
Port of Seattle. The resolution authorized the Port, in cooperation with the FAA to conduct studies, 
prepare plans, and complete a site specific environmental impact statement in preparation for 
authorization of improvements at Sea-Tac Airport, including development of a third runway. The 
resolution also instructed the Port staff to implement a plan to accelerate the insulation program to 
insulate up to 5,000 eligible single family residences in the noise remedy program before commencing 
construction of the proposed new parallel runway and to complete all others on the waiting list prior to 
operation of the proposed runway. It further committed the Port to add new eligible residences identified 
through the EIS analysis. The resolution was amended to include additional mitigation studies and 

) develop new programs to  reduce impacts for noise, air quality, land use and community compatibility, - 
natural environment and water resources, and public health and safety. 
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The PSRC is the metropolitan transportation organization and is responsible for conducting multi-modal 
studies in suvvort of the Metropolitan Transwrtation Plan. Based uvon the recommendations of the 
Puget sound-AU ~ransportatioi Committee Flight Plan Project, the PSRC General Assembly adopted 
Resolution A-93-03. This resolution incorporated the Flight Plan's preferred alternative for developing a 
major supplemental airport for the Region, plus the improvements at Sea-Tac including the proposed 
new runway into the MTP. In addition, the resolution directed the responsible agency to proceed 
immediately with a site specific environmental impact statement. The resolution also requested the FAA 
to consider potential modifications to the Four-Post Plan based upon a petition from local jurisdictions. 
At this time no petitions requesting any changes have been received! 

Resolution A-93-03 also initiated the major suppl'emental airport feasibility study. This study was to be 
conducted in two phases, if the first phase determined that a potential airport site or sites were possible. 
The study was terminated after phase one, when the analysis concluded there were no feasible sites 
within the four county Region. The PSRC Executive Board, acting with the authority of the General 
Assembly, adopted Resolution EB-94-01 which halted further site studies, but left standing the 
recommendation for the preferred alternative and improvements at Sea-Tac Airport including the 
proposed new runway. A final element of Resolution A-93-03 concerned the independent evaluation of 
(1) demand and system management programs and (2) noise reduction performance. To accomplish 
these objectives the PSRC authorized establishment of an "Expert Arbitration Panel on Noise and 
DemandISystem Management Issues." The expert panel is responsible for performing the independent 
evaluation on these issues and rewrtine back to the PSRC no later than A ~ r i l  1. 1996. The third runwav 
is authorized to proceed if the determines that demandsystem man&em;nt programs are pursui  
and achieved or determined to be infeasible: and noise reduction verformance obiectives are scheduled. 
pursued, and achieved, and based on measurement of real noise imiacts. 

" 

Comment R-2-3: Several comments were submitted concerning the Four-Post Plan evaluation to be 
made by the F A  as a result of the PSRC Resolution A-93-03. The following individuals 
made this comment: Mr. Peyton (Ravenna-Btyant Community Association). 

c 
-: The PSRC Resolution A-93-03 and subsequent Resolution EB-94-01 affirmed support for a 
third runway at Sea-Tac, subject to conditions described in response to comment R-2-2. Resolution A- 
93-03 stated that the PSRC requested the FAA to consider modifying the Four-Post Plan to reduce noise 
impacts, and the related impacts on regional military air MIC. The FAA has said it will consider 
changes if petitioned by officials of the affected jurisdictions. At this time no petitions have been 
received through the PSRC. Although no official requests have been received at this time to change the 
4-Post plan, former Congressman Kreidler initiated discussions concerning makiig changes in the 
southern departure paths to  route traffic over Puget Sound. See response to comment R-2-2. Agreement 
has not been reached with all the communities which would be effected by such a measure and 
consequentlj, it has not been implemented. 

The FAA would not consider changes or alterations to flight tracks that would jeopardize safety or 
efficiency, or impose unwarranted restrictions or delays on the system users. However, if a community 
requests that an alteration to an existing flight track be made, and if that change would not negatively 
impact the safety or efficiency of the airspace system and if all communities which could be impacted by 
such an alteration are in agreement, the FAA would consider the proposed change. 

* Then congressman Kreidler has initiated discussions concerning changes to the 4-Post Plan to the south of Sea-Tac. 
However, agreement has not been reached among the communities and no petitions have been rmived by the FAA. 
Congresrman Tate is now pursuing this issue. 
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Comment R-24: The Southwest King County Community Group suggested that resoltdonsj?om other 
organizations be included in Appendix A. 

Response: Appendix A of the Final EIS includes copies of the submitted resolutions: Resolution 92- 
001 h m  the City of Burien City Council, Resolution 594 of the City Council from the City of 
Normandy Park, and Resolution 674 from the City of Des Moines City Council, declaring opposition to 
the third runway Sea-Tac Airport. 

Comment R-2-5: A number of comments were received stating the Drnft EIS did not adequately reflect 
the finding of the Demand6'ystem Management and Noise Expert Arbitration Panel. The 
following individuals made this comment: Airport Communities Coalition, M. Brown, 
Mr. Dirmdorf (Puget Sound Regional Council), Mr. Forrey, Ms. Gates, Mr. Hagstrom, 
Mr. Kenne4, Mr. Peyton (Ravennu-Bryant Community Group), Regiod Commission 
on Airport Afairs, Southwest King County Community Group, M. Tate, Mr. V m ,  and 
Ms. Vernier. 

Response: The Puget Sound Regional Council (PSRC) established the Expert Panel on Noise and 
DemdSystem Management Issues (Expert Panel) in June, 1994. The Expert Panel was established in 
compliance with PSRC Resolution A-93-03 @raft and Final EIS Appendix A), which stated that: 

"The third runway shall be authorized by April 1, 1996: 

(a) unless shown through an environmental assessment, which will include financial and market feasibility 
studies, that a supplemental site is feasible and can eliminate the need for a third runway; and 

@) After demand management and system management programs are pursued and achieved, or determined to 
be infeasible, based upon independent evaluation; and 

(c) When noise reduction performance objectives are scheduled, pursued, and achieved based on independent 
evaluation, and based on measurement of real noise impacts." 

The Expert Panel on Noise and Demand System Management was directed to provide an independent 
evaluation of the issues identified in subsections @) and (c), listed above. At the request of the PSRC, 
Washington State Secretary of Transportation appointed three members to the panel. Those appointed 
included Mr. William Bowlby, noise expert and Professor of Civil Engineering at Vanderbilt University 
in Nashville, TN, Mr. Scott Lewis, a Boston attorney specializing in airport, public and environmental 
law; and Ms. Martha Langelan, an economist from Chevy Chase, MD. Panelists were selected based 
upon "variation and depth of their professional experience and their ability to provide impartial 
judgment." 

The Expert Panel is charged with making fmd, binding decisions on noise reduction efforts and 
demandsystem management options, including the use of improved passenger rail service. The Expert 
Panel's authority is limited to these specific questions; their authority does not include making any 
determination on the validity of this EIS or the need for the proposed third runway at Sea-Tac. The 
Panel evaluated the feasibility of various demandlsystem management alternatives and determined that 
these can not be pursued and achieved to obviate the need for the proposed runway.. The Panel is also 
slated to validate the Perfs noise reduction methodology and determine if noise duc t ion  objectives are 
being pursued and achieved. Noise reduction programs must be demonstrated to reduce noise in a 
meaningful and measurable way. 

Since its initial meeting in August, 1994, the Expert Panel has held several hearings and issued a number 
of information requests and decisions. The Expert Panel determined that the Port must develop a 
revised noise validation methodology, and concluded that the use of congestion pricing, gate controls, 
and high speed rail are not feasible as demandfsystem management methods within the meaning of 
Resolution A-93-03. The Panel's December 8, 1995 final order concurred that demand and system 
management actions would not obviate the need for the proposed new parallel runway. By early 1996 
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the Expert Panel is expected to make final determinations on the achievement of noise reduction 
objectives. i. 
The Regional Coalition on Airport Affairs (RCAA) requested that the FAA and Port of Seattle reopen the 
public comment period subsequent to the Expert Panel's fmal decision; however, the FAA has 
determined that this was not necessary, given that the public will have the opportunity to comment on 
submissions to the Expert Panel as part of the Expert Panel's process. Expert Panel fmdings that pertain 
to noise or demandlsystem management that were available before the publication of the EIS were 
included in the Final EIS. 

comment R-2-4 : The Regional Commission on Airport Aflairs submitted several comments concerning 
the characterization of the Port of Seattle governmental structure and its authority to 
levy taws. 

The Port of Seattle is a municipal corporation authorized by the State of Washington within 
King County. The Port of Seattle has been authorized to levy and collect real property taxes to support 
marine, airport, rail and intermodal facilities, as well as provide supporting services. In addition, ports 
are authorized and operated to engage in economic development activities in supporting the Region's and 
State's activities. However, the taxes collected by the Port are not used to fund the operation or 
improvement of Sea-Tac Aiiort. The Airport is supported by passenger taxes and airline and 
concession fees. The Port of Seattle does not anticipate use of funds fiom the King County tax levy to 
complete the Master Plan Update improvements (see response to comment R-18-2). 

C m  R-2-7; The Airport Communities Coalition and the Southwest King Cow@ Community Group 
requested clmifiation of the Port's past position of not building an additional runway 
at Sea-Tac. 

-: As is stated in the 1985 Master Plan Update Executive Summary (Final Report, Page 1): "A 
series of policy guidelines and assumptions were developed to reflect both stated Port policy and 
institutional and environmental constraints. For example, it was determined at the onset that no new 

C 
runways at Sea-Tac would be considered, primarily because (1) the existing runway configurations had 
previously been determined to provide adequate capacity for the planning period, (2) there had already 
been an enormous investment into the existing runways, and (3) construction of the proposed new 
runway would have a large environmental impact." This statement has been construed by many 
neighbors of the Airport as a commitment not to expand the existing airfield. It must also be noted that 
when the 1985 study was initiated, the findings of the Comprehensive Planning Review and Airspace 
Update Study had not been completed. The Comprehensive Planning Review and Airspace Update 
Study found that the assumptions of the Master Plan relative to the adequacy of the existing airfield were 
incorrect; poor weather conditions were beginning to create significant delays which would worsen in the 
future as airport activity levels grew. Thus, the 1985 Master Plan was conducted prior to the 
identification of a worsening poor weather constraint. 

w t  R-2-8: Mr. Dinndorf (Puget Sound Regional Council) commented that the Draji EZS should 
respond to site level issues identifed by the hearing examiner during the appeal of the 
Regional Council's Flight Plan non-project Final EZS. Additionally, Mr. Peyton 
(Ravenna-Bryant Community Association) commented that the Draji EIS uses the Flight 
Plan as a foundation of its conclusions, but uses forecasts derivedfrom the Master Plan. 
Mr. Peyton ditionally commented that the forecasts used for aircrqfr operations, 
growth in operations, and enplaned passengers conflict between the Flight Plan and the 
forecasts (Master Plan) which were used in the Draft EIS. 

-: Despite the PSRC's adoption of Resolution EB-94-01, the Draft and Final EIS are required 
to consider all reasonable alternatives for satisfying the need. According to CEQ regulations (40 CFR 
section 1502.2g), "Environmental impact statements shall serve as the means of assessing the 
environmental impact of proposed agency actions, rather than justifying decisions already made." Thus, 

k 
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these earlier studies were reviewed. Independently, the FAA and the Port concluded that alternative 
airport sites were not feasible to satisfy the need for the proposed new parallel m a y .  

While not specifically noted as such, the EIS addresses the site specific comments raised in the Flight 
Plan Study. 

Issues associated with the Flight Plan forecast are presented in response to comment R-3-9. 

Comment R-2-9: Mi. Dimrdorf(Puget Sound Regional Council) requested that additional language be 
added to Chapter I that reflects further clmification of the PSRCpositions on Resolution 
A-93-03 and Resolution EB-94-01. 

Response: Mr. Dinndorf suggested that the following language regarding the PSRC Resolution A-93-03 
be included in Chapter I, "Background" 

"This resolution establishes three conditions for ~mceedime. with a third runway at Sea-Tac: (1) the 
feasibiity of a major supplemental airport, and wheiher it wzd  be put into service time to elirninaie the 
need for a third runway; (2) implementation of noise reduction objectives; and (3) feasible demand and 
system management actions. 

In response to the requirement in A-93-03 for independent evaluation of demandkystem management and 
noise reduction action for Sea-Tac, the Executive Board established an Expert Arbitration Panel to make 
decisions in these areas bimding upon the Regional Council." 

Mr. Dimdorf additionally suggested that the following description of Resolution EB-94-01 (on page 1-4) 
should include additional paragraphs on noise, demand managemenf and incentiveslcompensation: 

"BE IT FURTHER RESOLVED, that the decision of the Executive Board of the Puget Sound Regional 
Council is to affirm the General Assembly's approval of a t h i i  runway for Sea-Tac, provided the project 
meets the independent evaluation of the noise and demand management conditions set out in Resolution A- 
93-03, and satisfies the envimnmental impact review process. 

FURTHER, the Executive Board recommends that the Region work with the State to enact legislation 
allowing for substantial and equitable incentives and compensation for communities impacted by the 
proximity of essential public facilities." 

The additional language and clarification of the Resolution A-93-03, adopted by the PSRC, the requested 
description of Resolution EB-94-01 and additional paragraphs on noise, demand management, and 
incentiveslcompensation are reflected in Chapter I of the Final EIS. 

Comment R-2-20: The Southwest King County Community Group commented on the fact that the Port 
of Seattle is the fourth largest container-load center in the US. Additionally, ,the 
Southwest King County Community Group suggested that the Dra$ EIS devoted too 
much discussion to the Marine Division of the Port of Seattle. 

Resoonst: Comments noted. 

comment R - 2 - a  Mr. Peyton (Ravema-Bryant Community Association) suggested that the Draft EZS 
fails to mention that the extension of the railroad only extends to the wateeont and not 
to Sea-Tac. The commentor also noted that the City of Tacoma's contribution of 
$1 00,000 towards naming the Airport. 

Response: Comments noted. 
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-set R-242: Mr. Miedema commented that there me 37 airlines in operation at the Airport rather 
than 60, as mentioned in the Draft EIS. C 

-: The number of airlines using Sea-Tac was verified as a consequence of this comment. The 
Draft EIS indicated that approximately 60 airlines use Sea-Tac. The most recent statistics indicate that 
54 airlines are currently using Sea-Tac. 

The Regional Commission on Airport Aflairs and the Southwest King County 
Community Group requested information concerning Sea-Tac S size (acres) relative to 
other domestic and international airports. 

-: The FAA published an Update to the National Plan of Integrated A i r t  System (NPIAS). 
The 1995 NPIAS indicates that there are 3,294 existing NPIAS airports in the United States, 415 of 
which are classified as primary commercial air carrier airports. Sea-Tac Airport is the twentieth busiest 
airport and encompasses approximately 2,500 acres. Sea-Tac Airport ranks as the nineteenth largest in 
physical size, in relationship to the top twenty-six airports ranked according to aircraft operations, as is 
shown in Table R-12. 

me R-2-14: Two commentors suggested that the Executive Summary does not address or disclose 
adverse impacts from the proposed airport improvement projects. The following 
individuals made this comment: Mr. Peyton (henna-Bryant Community Association) 
and Mr. Scarvie. 

-: According to the Council on Environmental Quality (CEQ) regulations (40 CFR section 
1502.12), "Each environmental impact statement shall contain a summary which adequately and 
accurGstly summarizes the statement. The summary shall stress the major conclusions, areas of 
contrc .sy (including issues raised by agencies and the public), and the issues to be resolved (including 
the c ~ i c . e  among alternatives). The summary will normally not exceed 15 pages." The Executive 
Summary in the Draft and Final EIS meet these content requirements. 

c 
-t R-2-fi: Mr. Derrick (King County Department of Development and Environmental Services) 

suggested that the discllssion of alternatives be expanded in the fiecutive Sunanmy. 

-: The intent of the Executive Summary is to provide a brief discussion on the issues and 
impacts discussed in the Draft or Final EIS. See response to comment R-2-14. 

Comment R-3-a. . Seattle Community Council Federation and the Southwest King County Community 
Group requested clarification of the purpose and need being satisfied. The commentors 
indicated that the FAA has a different purposeheed from that of the Port of Seattle. 

Res~onse: As the Airport operator, the Port of Seattle has the responsibility for providing facilities to 
meet the needs of the air travelers of the area. Similarly, since the passage of the Federal Aviation Act in 
1958, the Federal Aviation Administration (FAA and its predecessor) has been responsible for ensuring 
the efficiency of the National Air Transportation System and for fostering and regulating civil 
aeronautics and air commerce. Airport planning at the national level is the responsibility of the FAA, 
whose interest is to provide guidance for development of public use airports and to provide a b e w o r k  
of reference for the investment of Federal funds. In addition, the FAA is responsible for ensuring that 
planned airport improvements that use federal funds comply with the National Environmental Policy Act 
(NEPA). In fulfilling its responsibilities, the FAA coordinates with airport operators to ensure that the 
needs at the local level are reflected in the National Plan of Integrated Airport Systems. Thus, the needs 
for an individual airport are first identified at the local or regional level, usually through regional system 

i~ 
Appendix R - R-30 - 
~ & ~ o n s e  to Comments 



Sea-Tac Air~ort Master Plan U a e  Final EIS 

plans or a master plan or master plan update. Chapter I1 contains a detailed description of the four 
individual purpose and need statements being assessed in this EIS. The proposed improvements address 
multiple purposes which are consistent with one another. These reflect the existing and future needs 
identified by the Port of Seattle in the Master Plan Update, and as independently confmed by the FAA 
in this EIS. 

Comment R-3-2: The Regional Commission on Airport Aflairs requested clarificm'on of "the authority 
for the statement of 'overall objective'found at Drafr EZS LI-I. It is not compatible, on 
its face value with the statement of objective found in Chapter I': 

Response: Chapter I provides a summary of the background leading to the preparation of the Draft and 
Final EIS. The studies leadiig up to the preparation of the Master Plan Update resulted in the adoption 
of several resolutions (A-93-03 by the PSRC and 3125 by the POI? of Seattle). These resolutions direct 
the activities of staff within these organizations. Resolution 3 125 stipulated that the Port of Seattle is to 
conduct a Master Plan Update for Sea-Tac Airport. Several goals and objectives were established when 
the Master Plan Update was undertaken to ensure that the issues of concern in the resolutions would be 
addressed, see response to comment R-1-1 and R-2-2 concerning the roles of the FAA and Port of 
Seattle. Chapter II, Page IEl of the Draft EIS (page 1-12 of the. Final EIS) shows the goals that were 
established by the Porj of Seattle for the Master Plan Update study process. During the Master Plan 
Update study, the individual needs described by the Draft EIS in Chapter II (Final EIS in Chapter I) were 
identified. Various on-site alternatives were then identified by the Master Plan Update study to satisfy 
the needs. 

Comment R-3-3: Several comments were received requesting an explanation of why the Marter Plan 
Update improvements were attempting to satisfy multiple purposes and nee&. 
Comments were receivedfim M. Frame. 

Response: The Draft and Final EIS identi@ the four key needs at Sea-Tac. These needs were identified 
during the Master Plan Update study, as key existing and future constraints on airport facilities. As a 
result, they could not be expressed accurately in one statement of need. 

Comment R-34: The Regional Commission on Airport Afairs and the US. Environmental Protection 
Agency asked if the purpose rmd need for the improvements at Sea-Tac is to reduce 
delays in the natlnatlonal aviation system 

Response: As is discussed in the Draft and Final EIS, poor weather conditions result in extensive delays. 
As demand grows, delays at Sea-Tac are expected to grow exponentially. As Sea-Tac is currently the 
20th busiest airport in the United States, delays at Sea-Tac can have a ripple effect throughout the 
national air transportation system. For instance, if a flight is late arriving at Sea-Tac, it can delay the 
departure time of a flight. Late departures from Sea-Tac can cause congestion and delay at downline 
cities. Similarly, if a flight can not leave an origin city, due to poor weather delays at Sea-Tac, ground 
and/or gate congestion could occur at the origin city. If delay is reduced at Sea-Tac, congestion could be 
reduced at other airports in the national aviation system. Therefore, as a by-product of addressing the 
constraints at Sea-Tac, increased efficiency in the national aviation system would be expected. However, 
reducing delay in the National Air Transportation System is not a purpose and need of these proposed 
improvements, but just a beneficial by-product of the improvements which are driven by local need. 

Comment R-34: M. Burke requested an @anation of w@ the separation between two parallel 
runways can not be less than 2,500 feet. 

Response: As is discussed in the Draft and Final EIS, during poor weather conditions Sea-Tac is ltmited 
to a single arrival stream due to the 800 foot separation between the parallel runways. Current FAA air 
ttafic control rules require at least a 2,500-foot separation between parallel runway centerlines for two 
staggered or dependent arrival streams during poor weather. Development of a runway with a separation 
of less than 2,500 feet wouId not enable two arrival streams during poor weather conditions due to the 
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requirement of increased lateral spacing when pilots are relying on their instruments and the wake vortex 
(wind turbulence) caused by aircraft landings. Therefore, poor weather arrival delay would not be 
reduced Two parallel runways separated by less than 2,500 feet apart require that pilots be able to 
conf i i  visually that their aircraft are on the proper approach and that the wake vortices fkom aircraft 
ahead of them do not interfere. As is described in the analysis of technology alternatives, (Chapter 11, 
Final EIS Page 11-16) technologies do not exist to eliminate the wake vortex constraint. 

Comment R-3-6; Mr. Peyton (Ravenna-Bryant Community Association), and the Regional Commission 
on Airport Affairs indicated that the Draft EZS was not clear in its use of the term 
"Region" as well as "Master Plan Update. '" 

m: The tenn "Region" was used in the Draft EIS to characterize the four county Central Puget 
Sound Region, consisting of King, Pierce, Kitsap and Snohomish counties. It was also used to 
characterize :he overall Pacific Northwest Region (including the states of Washington, Idaho and 
Oregon). This has been reviewed and where appropriate, the correct "Region" modifier was used in an 
attempt to ensm clarity. The term "Master Plan Update" was used to refer to the planning study 
process. In places where the recommendations of the Master Plan Update process were identified, the 
term "Master Plan Update improvements" was used. 

Comment R-3-7: A number of comments were received concerning the assumptions of the aviation 
demand forecast and the Draft EZSS assertion that the proposed improvements at Sea- 
Tac would not increase the number of operations occlaring at Sea-Tac. ZndividuaIs 
seeking substantiation of the assumptions include: Airport Communities Coalition, Ms. 
Brown, Ms. Burrage, Mr. Roh& (City of SeaTac), Ms. DesMarais, Mr. Frame, Mr. 
h e r i ,  Mr. Kennedy, Ah. h i c k  (King County Department of Development and 
Environmental Services), Mk Newby, Ms. Patterson, Mr. Peyton (Ravenna-Bryant 
Community Association), A&. Rants, Regional Commission on Airport Affairs, Mr. 
Rosenberg, Ah. Scanie, Southwest King County Chamber of Commerce, Southwest King 
County Community Group, a d  Mr. Vance. c 

E .I=: The capacity of Sea-Tac is presently 380,000 annual operations. The Flight Plan Study 
fc . that this capacity can be stretched to about 460,000 annual operations as hourly peaks are spread 
(eiu.er though delay or flight scheduliig). Based on the most probable forecast prepared for the Master 
Plan Update, the growth in regional population will produce a demand of 38 million passengers or 
441,000 annual operations within the forecast period. Thus, the theoretical capacity of Sea-Tac would 
not be exceeded in the reasonably foreseeable future, although the inefficiency of operations would 
produce c* I delays. Because the forecast demand for air travel can be accommodated with or without 
the p l ~ ~ i  , :provements, the Do-Nothing and "With Project" alternatives were found to accommodate 
the san~s lc* of activity. The introduction to this appendix contains a detailed discussion of this issue. 

- - R 3 8: The Airport Communities Coalition indicated several other options for Do-Nothing 
activity levels were possible. The Airport Communities Coalition indicated that the 
dramatic increase in delay associated with the Do-Nothing would result in spreading of 
the peak hours, increased load factors, and passengers choosing to use other modes of 
transportation or use other airports. 

-: The introduction to this appendix contains a lengthy discussion of this issue. The Do- 
Nothing analysis contained in the EIS assumes that the large increase in delay during poor weather 
conditions would result in a shifting of the hourly activity levels, spreading the peak periods. The 
possibility of increased load factors, use of other modes of transportation, and use of other airports were 
also considered but were found to have a minor impact on airport activity. Chapter I1 contains a detailed 
description of the use of other modes and other airports. The introduction to this appendix elaborates on 
why increased load factors would not be likely. 
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Comment R-3-9: Several commentors noted thut the Mmter Plan Update forecasi is not the same as the 
forecast prepared for the Flight Plan Study. Since the Master PIan Update is a more 
cwent  forecast with dzflerent growth assumptions, several commentors indicated that it 
was not appropriate to rely on the findings of the earlier Flight Plan, or that the 
arswtptions should have been formaIIy questioned Such comments were receivedjrom: 
Airport Communities CoaIition, M. Brown, Mr. h e r i ,  Mr. Peyton (Xavenna-Bryant 
Comrnuniy Association), A&. Rants, and the Regional Commission on Airport Affairs. 

-e: In accordance with FAA Order 5050.4A, the FAA, and the Port of Seattle, and their 
consultants, reviewed the Flight Plan analysis to ensure that the assumptions and findings could be 
substantiated and that they reflect current conditions. Where the Flight Plan did not reflect current 
conditions, or could not be substantiated in light of current conditions, additional analysis was 
conducted. As a resulf during the Master Plan Update, the Port of Seattle prepared a new aviation 
demand forecast to ensure that the assessment of existing and future facility was as accurate as possible. 

The following table (Table R-5) compares the Master Plan Update forecast with the forecast prepared - 
for the ~ l i ~ h c ~ l a n  ~ & a l  EIS. 

. 

TABLE R-5 

COMPARISON OF THE MASTER PLAN UPDATE FORECAST 
TO THE FLIGHT PLAN FORECAST 

Enalaned Passeneels 
Master Plan Right Plan 

I.w@Bw= &lE!a 
1993 Actual 9,400,000 9,400,OOO 

1995 NA 11,500,000 
2000 1 1,900,000 11,800,000 
2005 NA NA 
2010 15,300,000 14,500,000 
2015 NA NA 
2020 19,100,000 19,200,000 

rcraft Ooerations 
Master Plan Flight Plan 

Update Forecast EQlBa 
339,500 339,500 

N A  401,000 
379,200 411,000 

N A  NA 
405,800 447,000 

N A  NA 
441,600 524,000 

~ n a :  1994 Mas& Plan Update . . 
. . Port of w e .  

3%~ Flieht Plan Protcc&Jtnal E n v v S S t a t c m e n t  Octobu 1992. 

I&: The Flight Plan Phase Ill foncast is for total pasmgm -thus the Enplannncnts nokd a h  rcflca total pasmgm divided by 2 
to cstinmc alplmrnuntr. 

The Flight Plan forecast, prepared in 1990, anticipated a greater level of aircraft operations per enplaned 
passenger than is currently forecast by the Master Plan Update. The Flight Plan forecast of enplaned 
passengers is very similar to the passenger forecast prepared for the Master Plan Update; however, the 
forecasts of aircraft operations differ substantially. The updated forecast reflects the more recent trends 
in aircraft operations, such as shuttle and low cost operator activity which emphasize flight ihquency 
with high load factors. In addition, as is described in the Draft and Final EIS Chapter 11, the FAA has 
independently w n h e d  the specific conclusions of the Flight Plan that were used in the Master Plan 
Update Draft EIS. 
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Comment R-340: Mr. Peyton (henna-Bryant Community Association) and Mr. Rosenberg indicated 
that the Final EZS should account for any dzflerences between the forecast prepared for 
the Master Plan Update and the FAA S Terminal Area Forecast. 

( 

-: The EIS (Draft EIS page 1-10 or Final EIS Page 1-8) explained the differences between the 
forecast prepared for the Master Plan Update and the forecast prepared by the FAA as part of the 
Terminal Area Forecast (TAF). The TAF and the Master Plan Update forecasts both project growth at 
Sea-Tac to be above the national average. The TAF projects higher activity levels in the long-term 
because it is based on U.S. Ofice of Budget projections for growth in the national economy. 

TABLE R-6 

COMPARISON OF THE MASTER PLAN UPDATE FORECAST 
TO T I E  FAA's TERMINAL AREA FORECAST 

FAA Terminal Master Plan - - 
u x  Ooerations E-. ODenltions EnDlanements 

1993 Actual 339,500 9,400,000 339,500 9,400,000 

ource: 1994 Master Plan Update Technical No. 5 
. . Port of Scattle. 

Comment R-341: The Regional Commission on Airport Affairs asked how the accuracy of the aviation 
demand forecast is dected by the projections of regiondpopulation growth. 

-:. Two approaches are typically used in developing aviation demand forecasts: topdown 
forecasting and bottom-up forecasting. In considering these methods, the bottom-up approach was used, 
since a strong correlation between air travel demand and regional population, income, and air fares was 
found. The model explained 99.5% of the variations in domestic origin and destination demand in the 
Region. Thus, it is reasonable to assume that if the Region grows faster or slower than is currently 
forecast by the Puget Sound Regional Commission, aviation demand would change accordiigly. 

nt R-3-12; Mr. Green asserted "Table 1-2 Historical Airport Activity, demonstrates that 
increasing enplaned passengers are being served by essential& level aircraft 
operations. These statistics would indicate that the need for a new runway is not being 
driven by the inability for Sea-Tac to serve increasing passenger activity". 

-: The commentor is correct. Enplaned passengers have increased substantially in the last 
decade, while aircraft operations levels have remained relatively flat. The need for the proposed new 
parallel runway is driven by the poor weather conditions that limit the arrival capability of the existing 
runway system. As is shown in Table R-3B, during good weather conditions (VFRI), arrival delays 
currently average about 1.0 minutes. However, when VFR2 conditions occur (about 19.7% of the year), 
arrival delay increases to an average of 11.4 minutes. When IFRI, IFR2 or IFR3 conditions are reached 
(about 24 percent of the year), average delays reach 21.7 minutes. As is discussed in the Draft and Final 
EIS, delays will worsen as activity levels grow. The proposed new parallel runway addresses the need to 
reduce poor weather operating delay at both current and future levels of activity. c. 
p~ ~~~ 
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Comment R-3-13: The Southwest King County Community Group requested clarification of the growth 
in cargo tonnage as well as all-cargo aircrafr operations. 

jhponse: Between 1985 and 1993 cargo tonnage grew at an annual rate of 7.8 percent. The Master 
Plan Update forecasts that air cargd tonnage will increase from 381,000 tons in 1993 to 880,000 tons by 
year 2020, an increase of approximately 131 percent. All-cargo aircraft operations are expected to grow 
at a much lower level, from 16,000 annual operations in 1993 to 27,000 annual operations in 2020, an 
increase of about 68 percent. The Draft and Final EIS note that about 46 percent of cargo is expected to 
be carried by passenger aircraft and 54 percent by all-cargo carriers. The analysis reflects this growth in 
cargo levels, as well as the associated aircraft operations and surface t d k .  

omment  R-3-14: Mr. Peyton (Ravenm-Biyant Comnnmity Ass~~~~at ion)  commented that "The Master 
Plan Updare &. iv) projects 525,000 annual operations in its delay analjsis. Yet the 
environmental analysis omits any discussion of adverse environmental impacts of that 
volume of overflights". The Airport Communities Coalition made a similm comment. 

Response: The FAA's Capacity Enhancement Update performed an analysis of aircraft delay based on 
levels of activity which were not associated with a specific year. The activity levels 425,000 (Future 1) 
and 525,000 (Future 2) were evaluated in the Capacity Enhancement Study. The Master Plan Update 
forecasts project that aircraft operations will reach 441,600 by 2020. Since an activity level forecast of 
525,000 annual operations are not anticipated to be reached until after 2020, the environmental impacts 
of that level of operations was not assessed in the EIS. The relationship of that activity level to a given 
level of delay was provided to illustrate the relationship between activity levels and delay. 

omment  R-3-15 Mr. Berger andhi .  Rosenberg suggested that growth of the Region should be limited 

3 to avoid the need for the Master Plan Update improvements. 

Y Response: Comments noted. However, the proposed new parallel runway is needed to address existing 
poor weather related delays. 

Comment R-3-16: Several commentors expressed a concern that the capacity analysis used in the 
Master Plan Update and Drafr EIS war flawed. It was noted that information presented 
to the Demand and System Management Expert Arbitration Panel showed that actual 
delays me lower than the delays in the Drafr EIS and the Flight Plan Shrdy. These 
comments were receivedfiom Mr. Hagsirom, Mr. Peykm (henna-B-t Community 
Association), Southwest King County Community Group, and Mr. Rosenberg. 

Response: The delay analysis presented in this EIS is the state-of-the-art method for assessing delays at 
a specific airport. At this time, there is no single measure of delay that fully captures all delays 
attributed to a particular airport. In the absence of a comprehensive delay measurement system, the most 
commonly used method for estimating current and future levels of delay for purposes of considering 
airport capital investment decisions is a simulation analysis. Simulation analysis is an industry accepted 
methodology for calculating airport delays that relies on the use of a validated simulation model and 
actual data on the existing and future airport operating environment. 

The Demandlsystem Management and Noise Expert Panel has considered a number of sources of delay 
data, each showing varying levels of delay based on the factors measured. The responses to comments 
R-3-17 and R-3-18 explain the differences among the sources of delay data. The FAA's Air Traffic 
Management Operations System (ATOMS) data, which shows the number of aircraft operations 
experiencing 15 minutes or more of delay, shows that delays had declined consistently between 1990 and 
1993. The Draft and Final EIS contain a discussion of the actions that the FAA has undertaken to reduce 
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--3-17: The Regional Commission on Airport A m r s  and Mr. Frause askzd several questions 
concerning the definition of delay. ( 

-: Aircraft delay is one measure of the operating efficiency or performance of an airport system 
or its various components. It is defined as the difference between the actual time required for aircraft to 
pass through the system (or a component of the system, like the enroute airspace) and the optimal time 
achievable without constraints such as poor weather at the destination airport, lack of adequate runway or 
taxiway facilities, or airspace interactions with other airports. Aircraft delay results from multiple 
aircraft competing for limited facilities and can be influenced by a number of factors, such as: 

Ceiling and Visibility Conditions, 
Airfield Physical Characteristics, 

0 Air Traffic Control Procedures, and 
Aircraft Operational Characteristics. 

When dealing with aircraft delay, it is important to understand that aircraft are often delayed at a location 
that is not the source of the delay. By means of FAA Central Flow Control Procedures, aircraft are 
routinely held at the origin airport rather than in airspace holding patterns during periods of reduced 
arrival acceptance rates at the destination airport Accordingly, when weather conditions in Seattle 
preclude the use of dual approaches, aircraft destined for Sea-Tac are held either at the gate or on the 
airfield of the origin airport. Such delays often are attributed to the departure from the origin airport, 
rather than the arrival into Sea-Tac Airport. 

The metrics used to measure delay vary widely and depend on the intended use of the data. For example, 
the FAA's Air Traffic Management Operations System (ATOMS) is an operational and tactical planning 
tool used to support decisions about real time air traffic control procedures and the deployment of air 
traffic control personnel and other resources. As such, ATOMS is used to collect data on the number of 
flights delayed 15 minutes or more during any one of the four stages of flight: departure, air traffic 
management, enroute, and arrival. These four segments coincide with the air traflic control division of 
workload used throughout the National Airspace System (NAS). For example, a flight that incurs 14.5 
minutes of delay in the departure phase, 14.5 minutes of delay due to air traffic management, 14.5 
minutes enroute and 14.5 in the arrival phases (a total flight delay of 58 minutes) would not be counted 
as a delayed flight using the ATOMS methods. Since ATOMS was not designed to assist with decisions 
about airport improvements, such as the proposed new runway at Sea-Tac Airt ,  it does not provide 
useful information about the source of a particular delay, nor does it quantify the aggregate minutes of 
delay experienced throughout the NAS due to constraints at a particular facility. 

On-time performance, as reported through Airline Service Quality Performance (ASQP), is another 
measure of system performance that is often confused with delay. Through 14 CFR Part 234, certain 
U.S. airlimes are required to report their on-time performance for information to consumers. On-time 
performance measures the historical tendency for a flight or group of flights to arrive early, on-time or 
late, relative to the flight's scheduled arrival time. Reviewing on-time performance data is an effective 
way of planning a trip or evaluating an airline's flight schedule. However, since airlines often add time 
into a flight schedule in anticipation of delay and to provide customers with a reasonable expectation of 
the arrival time at the destination, on-time performance provides little insight into airport system 
performance. Consequently, on-time performance data is not relevant to the determination of 
improvements necessary at any airport, including Sea-Tac Airport. 

Another commonly used measure of delay is airline performance data, which is often referred to as block 
times or ''out-off-on-in" times. For each flight, certain airlines record (often electronically) the actual 
time in which each aimaft pulls out of a gate (out time), the runway liftoff time (off time), the runway 
touchdown time (on time) and the gate arrival time (in time). Measures of aircraft delay for participating 
flights can be estimated by comparing this data to a minimum travel time. 
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Because of the cost of fuel, crew salaries and other direct aimaft operating expenses, airlines, airpom 
and the FAA recognize that reductions in delay offer the potential to reduce airline operating costs. The 
average aircraft operation at Sea-Tac Airport costs $1,604 per hour or $26.73 per minute, according to 
the July 1995 Sea-Tac Airport Capacity Enhancement Plan Update. Reduction in delay due to a 
particular airport improvement, whether it be less than or greater than fifteen minutes, and regardless of 
where it is physically incurred, influences decisions about capital projects like the proposed new parallel 
runway at Sea-Tac Airport. 

Comment R-3-l& The Airport Communities Coalition, the Southwest King Counfy Community Group, 
M. Buckingham, M. Frause, the Regional Commission on Airport Affairs, and Mr. 
Peyton (henna-Brymt Commtmity Association) requested an explanation of how the 
delay was calculated in the D M f t  EZS and how the SZMMOD delay anakis compared to 
the FAA 3 ATOUTdelay, the ASQP, delay and block times. 

Besponse: The data used to quantify existing and future delay associated with Sea-Tac Airport was 
developed jointly by the FAA, the Port of Seattle and the airlines and general aviation community 
serving the Airport, through the Sea-Tac Airport Capacity Design Team. The technical analysis was 
performed for the A i i r t  Capacity Design Team by the FAA Technical Center with oversight from the 
FAA System Capacity Office. The methodology used by the FAA's A i i r t  Capacity Design Team has 
evolved over a twenty-year period and has become the established standard for assessing the benefits of 
capital projects and procedural changes at over 35 of the nation's busiest airport and airspace systems. 

The central element of this methodology is the use of a validated airporthirspace simulation model. A 
simulation model is a computer program that replicates the decisions made by air traffic controllers 
based on the operating environment of a particular airport The Sea-Tac Capacity Design Team used 
SIMMOD, one of the FAA accepted airport and airspace simulation models, as  the basis for its analysis. 

> Xi model requires detailed information about the Airport's operating environment, including: 

air traffic control procedures under various weather conditions, 
aircraft separation requirements, 
rules for dual and single approach runway operations, 
airfield taxi routings, runway crossings and runway assignment procedures, 
hold pad utilization and departure sequencing procedures, 
aircraft demand distributions (fleet mix, user group, time of day, etc.), 
airspace interactions with Boeing Field, and 
aircraft performance characteristics. 

The model also uses data on various operational characteristics, such as aircraft speed and aircraft 
separation on final approach, to accurately consider the effect of variability in aircraft operations on 
airport system performance. Based on the input data, the model computes the time necessary for each 
aircraff to move through various segments of the system (such as taxi-out) relative to a minimum travel 
time. The difference between simulated actual and optimal time is defined as delay and is calculated for 
each aircraft during a 24-hour period. The results are then summarized in terms of the average delay per 
operation. 

An important part of the FAA methodology is the calibration of the model input and the validation of 
model output. This calibdon/validation process involves adjusting input assumptions, l i e  aircraft 
speed, based on observations of local operations and comparing the output to actual measures of 
performance provided by the airlines. This process was performed at Sea-Tac Airport and provided 
assurances that SIMMOD was set up to accurately represent the existing operation, or "baseline". The 
model was then used to measure the expected impact of various system changes, like increased demand 
or the addition of the proposed new runway. The model was subsequently run to estimate delay expected 
to result from such changes. It was the results of these analyses that were used in the EIS to estimate the 
delay impact expected to rcsult h m  the proposed new runway at various levels of future activity. 
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Other measures of delay and performance collected by the FAA, including ATOMS data, do not fully 
capture aircraft delays attributable to the current and future Sea-Tac Airport operation and, as a result, 
were not used in the EIS to quantify delay. Moreover, currently available delay reporting systems, like 

i. 
ATOMS, underestimate the delays that are incurred as a result of a reduced arrival acceptance rate at 
Sea-Tac Airport during single approach operations. The majority of delayed flights that occur as a result 
of Sea-Tac Airport limitations during these conditions are experienced not as arrivals into Sea-Tac 
Airport, but as departure delays on the ground of the origin airport. In fact, the real impact of these 
delays using ATOMS data is further concealed given the airline flight cancellation and consolidation 
practices. During long periods of low visibility at Sea-Tac Airt, airlines often begin to consolidate 
ancL'or cancel flights in order to minimize system impacts, schedule disruptions, and crew and aircraft 
scheduling limitations. The true inconvenience and cost to the traveling public and the airlines caused by 
Sea-Yac Airport delays, therefore, cannot be assessed by reviewing currently available ATOMS data. 

The data below contrasts the types of delay data available for Sea-Tac: 

Extrapolated ASQP (1994) 30,667 hours (14,128 hours for the reporting airlines) 
SlMMOD (baseline) 24,725 hours (with an average of 4.5 minutes) 
ATOMS (Sept. 1993-Oct. 94) 2,388 operations delayed 15 min. or more 

As is described, these delay figures are not comparable. 

Comment R-3-19: The Airport Communities Coalition, Mr. Frawe, the Regional Commission on 
Airport Afairs, and the Southwest King County Community Group requested an 
explanation of weather conditions and their occurrence at Sea-Tac. It was also 
requested that the percentage of time that poor weather occurs during peak operating 
time be presented, as well as the an explanation of how the weather conditions afect the 
acceptance rates. 

-: Since airport performance varies based on weather conditions and the attendant air traffic 
control procedures, simulation scenarios were evaluated for as many as six unique operating 
configuration at Sea-Tac. Each configuration was defined based on air traffic control procedures used in 
connection with various weather conditions. The simulation results reflect the airfield performance 
expected under each scenario based on the volume and distribution of activity corresponding to an 
average day of the peak month. While the volume and distribution of activity may vary from day to day 
throughout the year at Sea-Tac, the use of average day peak month activity levels provides a 
representative sample of activity for planning purposes and is considered to be an industry accepted 
methodology. In order to consider the variation in weather data over the course of the year, ten years of 
hourly weather data were analyzed to provide the basis for calculating the weighted-average all weather 
delay statistics referenced in the Draft and Final EIS. 

The annual average occurrence of each weather condition examined in the Draft and Final EIS and the 
corresponding runway configuration, based on hourly observations collected by the National Weather 
Service, is presented in Table R-6. 

The use of ten years of hourly weather observations is a generally accepted practice for purposes of 
estimating the relative occurrence of poor weather of various ceiling and visibility conditions. While the 
duration and timing of any occurrence relative to peak operating periods may affect estimated delays, the 
use of a ten-year average against peak month average day activity levels provides a reasonable and 
methodologically acceptable estimate of the expected annual delay impact (even though the database 
may include 11 winters and 10 summers). 
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-I Table R-6 
1 operating I I I % of I 

&nario I CcilingNisibility I Runway Operating Configuration 1 Occurrence 
VFR1 I 5,000 feet and above1 Independent Arrivals & Departures I 56.1% 

VFRI 

VFR2 

IFR 1 

IFR2 

IFR3 

IFR 4 

At many airports, severe weather occurs during the nighttime hours when aircraft operations are less. 
However, at Sea-Tac Airport, weather is rather constant through the day, with the exception of the most 
severe weather, which occurs most often in the morning. When examining the effects of weather on 
delay, the hourly observations of the various weather conditions were examined relative to the hourly 
level of aircraft operations. Exhibit R-2 graphs, relative to the total occurrence of the individual 
categories of weather, the percentage occurrence of the weather conditions, contrasted with hourly 
aircraft operations. As the graph shows, VFRI, VFR2, and IFRl (which account for 92.5% of the 
weather conditions) occurs relatively even throughout the day. The more severe weather conditions 
(IFR2, IFR3 and EM) occur much more predominantly during the morning hours. The most dominant 

- hours of the most revere weather typica11y occur between 6 am. and I0 a.m. Peak departure hours are 7 
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Source: Seattle-Tacoma International Airport - Capacity Enhancnmnt Plan Update, July, 1995, 
RVR - Runway Visual Range. 

5 miles and above 
2,500 to 4,999 feet/ 

3 to 5 miles 
800 feet to 2,499 feet1 

2 miles and above 
Not Applicable/ 

1,800 RVR to 2 miles 
Not Applicable1 

600 RVR to 1,799 RVR 
Not Applicable/ 

600 RVR and below 

with dual approach streams 
Single arrival stream with additional 

aimail under ceiling 
Single Approach Stream 

One Approach Stream - 
Protect Glideslope 
Same as IFR 2 - 

No Arrivals to the North 
Low visibility plan - one runway 

19.7% 

17.0% 

5 .40/0 

1.5% 

0.3% 
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a.m. - 9 am., and 1 p.m. - 2 p.m. while the peak arrival hours are 10 a.m. until noon. Thus there is a 
large overlap between the most severe weather occurrence and peak operating periods. (\ 
The application of the ten year average occurrence of each weather condition in quantifying an annual 
average delay level reflects the variability in weather data and the associated impact on delay. The 
commentors appear to assume that a weighted average all-weather delay condition was used in the 
Capacity Enhancement Study and Master Plan Update EIS. However, two average all-weather delay 
conditions were computed. The first reflects a weighted average all-weather condition. The second, 
which was used in the Draft and Final EIS, reflects the actual occurrence of poor weather during a 24- 
hour period, and the effects of demand and delay during those conditions. The data presented in this EIS 
reflects delay based on the actual weather conditions. 

w t  R-3-20: Several comments were received indicating that the Drafr EZS overstated the need for 
the proposed new parallel runway by combining the poor weather conditions, 
specijically, the combination of ZFRI, IFR2, and ZFIU and their associated operational 
requirements. Comments were receivedfrom Mr. Greene, Mr. Peyton (henna-Bryant 
Community Association) and the Regional Commission on Airport Affairs, 

-: The Table R-6 shows the occurrence of each weather condition. Each of the weather 
conditions were considered separately. The close spacing between the existing parallel runways at Sea- 
Tac produces nearly identical operating procedures during IFR1, IFRZ and IFR3. Thus, for reporting 
purposes, operating capabilities during these weather conditions were combined. 

Comment R - 3 - 218 : The Regional Commission on Airport Affairs, Mr. Peyton (henna-Bryant 
Community Association), and Mr. Webb requested that the sources of delay costs and the 
mmimwn tolerable delay levels be presented in the EZS. 

w: The average aircraft operating costs used in the Draft and Final EIS were developed by the 
FAA Airport Capacity Design Team (see response to comments R-3-18 and R-3-19). As described on 
page 25 of the f m l  Capacity Enhancement report, the fleet mix used in calculating the weighted average 

( 

operating cost reflects data from the quarter that ended September, 1994. Airline financial and ramp-to- 
ramp block hour data was derived h m  FAA Form 41 Schedule P-5.2. These costs represent the direct 
costs for operating the aircraft and include items such as fuel, maintenance, and crew costs, but do not 
consider the value of passengers time, flight cancellation and rescheduling costs, disruption to airline 
schedules or other intangible factors. The FAA supports the inclusion of the value of passenger time at a 
rate of $45 per hour for use in Federal cost benefit analysis. However, the value of passenger time was 
not incorporated into the Sea-Tac analysis in order to present a conservative estimate of the expected 
benefits of the proposed new runway. 

The maximum "acceptable" delay for any single component of the National Airspace System - NAS -- 
(such as an individual airport) is extremely subjective and dependent on a number of factors unique to an 
individual facility. Factors that typically influence "acceptable" delay levels at airports include the 
relative occurrence of poor weather conditions, passenger expectations, airline cost of delay, and the 
effect of delays at other airports throughout the NAS. Since operating conditions are unique at each 
airport, a single level of acceptable delay that applies to all airports can not be established. However, the 
ten minute criterion used in the Sea-Tac Airport EIS is consistent with the application of accepted delay 
quantification methods used at airports throughout the NAS. 

Simulation analysis using a calibrated model is the most widely accepted methodology for quantifying 
delay at a specific airport facility: Consistent with this methodology, the delay data prepared by the FAA 
represents the average 24-hour weather-weighted delay per operation associated with existing and future 
activity levels. As an annual average, this delay value includes the relatively low levels of delay which 
would be experienced during VFRl conditions, when two arrival streams are available and during 
nighttime, weekends, and other periods of reduced demand. It also includes the much higher levels of 
delay which would be experienced during peak demand periods and during VFR2 and IFR conditions 
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when operations are limited to a single arrival stream. The higher level of delay incurred by individual 
aircraft during these conditions (which occur 44 percent of the time at Sea-Tac ) has a much greater 
impact on performance than one might expect from the all-weather average, as summarized below: 

Increased airline operating costs - When operating capability is reduced from two arrival 
streams to one arrival stream, airlines not only incur higher fuel bum and other aircraft 
operating costs associated with delay, but also the costs associated with canceled flights and 
disruption to system operations. 
Passenger Inconvenience - Poor weather delays mean canceled flights, missed connections, 
and more time spent waiting in airports for the traveling public. 
Degradation of NAS performance - The majority of delays incurred during poor weather are 
experienced on the ground of the origin airport by way of the FAA Flow Control 
Procedures. As a result, delay incurred 44 percent of the time due to constraints at Sea-Tac 
affect operations at origin airports from coast- to- coast. 

Based on simulation analysis performed by the FAA and others at the nation's busiest airports, delay 
levels experienced by individual flights during poor weather conditions typically escalate to severe levels 
(i.e. an hour or more per operation) when the weighted average delay value is around ten minutes per 
operation. As a result, the FAA has described airports with average delays in excess of nine minutes per 
operation as severely congested. In its 1995 report to Congress, the FAA indicates that "beyond this 
point [9 minutes], delays are extremely volatile, and a small increase in traffic, adverse weather 
conditions, or other disruptions can result in lengthy delays that disrupt flight schedules and impose a 
heavy workload on the air traffic control system." Accordingly, a ten minute annual avemge-all weather 
delay value was used in the Draft and Final EIS as a basis determining the maximum level of tolerable 
delay. 

Comment R-3-21B: The Airports Community Coalition, M. Brown, Mr. Frawe, the Regional 
Commission on Airport Afuirs, und M. Brown questioned i f  there me any other delay 
reduction mearwes that could be undertaken to sobe the delay issues at Sea-Tac. 

Resaonse: The fundamental problem addressed by this EIS is the aircraft operational delays caused by 
the lack of dual approach procedures under certain weather conditions. The Draft and Final EIS address 
all known delay reduction measures which offer the potential to address this constraint. While it is 
possible that other delay reduction measures may exist now or in the future (such as the application of 
the Free Flight concept), there are no reasonable means of solving the poor weather single arrival stream 
other than those identified in the EIS. Other than the proposed new runway, the use of a Localizer 
Directional Aid (LDA), an air traffic procedure, offers the most promising opportunity for providing dual 
approach capability during a portion of the highest ceilinglvisibility p r  weather conditions. However, 
because the LDA approach would require aircraft to perform a "sidestep" or similar procedure to an 
existing nmway, the single approach limitation would remain during the majority of poor weather 
conditions. See response to comment R-4-9. 

fimment R-3-22: Mr. Frause and the Regional Commission on Airport Af/as requested that the delay 
objectives at Sea-Tac be contrasted with the delay objectives at other airports. They 
also requested clarzfication of the system impact of improvements at Sea-Thc as well as 
other airports. 

Reswnse: As is stated in the Draft EIS, "As is noted earlier, the NPIAS indicates that when average 
delay exceeds 7 minutes per operation, impacts occur to the national aviation system. However, specific 
airport planning guidelines have not been established to define an acceptable level of delay. Therefore, 
the FAA has relied upon the definition of locally acceptable delay levels, determined by airport users 
working in concert with the FAA and the airport operator." The April 1995 NPIAS reflects use of 9 
minutes of total average delay as a determination of severe congestion. Delay objectives vary from 
airport to airport. For instance, at O'Hare, departure delays are excessive, particularly during poor 
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weather. The 1990 Delay Task Force for O'Hare indicated that average all-weather delays should be 
reduced to under 10 minutes. At Dallas-Ft. Worth, the proposed new parallel runways were found to 
reduce average delays to 6-7 minutes. The purpose and need for improvements at each of these airports 

t 
varies in accordance with the unique issues being faced by each airport. 

The majority of Sea-Tac's arrival delay is experienced on the ground of the origin airport. As a result, 
aircraft awaiting clearance to depart the origin airport to Sea-Tac often result in increased workload for 
air traffic controllers at the origin airport, as well as taxiway and gate congestion to other non-Sea-Tac 
flights. Although these system delays were not quantified for the Draft or Final EIS (see response to 
comment R-3-18), a reduction in delays that are caused by the poor weather limitation at Sea-Tac would 
likely result in lower delays at other airports throughout the National Airspace System. In addition, a 
late anival into Sea-Tac Airport due to a morning fog induced single anival stream would likely be late 
on subsequent legs of its itinerary, even though the weather at Sea-Tac may have cleared up. This type 
of system delay savings would also occur as a result of the proposed new runway at Sea-Tac Airport, but 
was not included in the Draft EIS or Final analysis as the analysis focused on delay incurred in arriving 
to or departing from SeaTac. 

- - R 3 23: Mi. Brown, the Southwest King County Community Group, and the Regional 
Commission on Airport Affairs requested an explanation of the delay reduction benefis 
of the proposed new parallel runway. It was also requested that the delay fiom taxiway 
crossings duringpoor weather be described 

-: The following table summarizes the delay reduction benefits associated with the availability 
of the dependent third parallel runway with a length up to 8,500 feet. As is discussed in the EIS, the 
primary use of the runway is expected to be for arrivals, although the proposed new runway would be 
used for departures on occasion. In addressing the existing poor weather operating constraint, the 
proposed new parallel runway would enable dual amval streams during poor weather. Aircraft would 
land on existing Runway 16L and new Runway 16X, and depart on 16R and 16L. The availability of the 
second arrival stream would result in a 76 percent reduction in average total delays when activity levels 

c 
reach 425,000. 

TABLE R-7 

COMPARISON OF DELAY 
DO-NOTHING VERSUS THE PROPOSED NEW PARALLEL RUNWAY 

* Assumes 2.5 nm in-bain separation. 
Source: FAA Capacity Enhancement Update, Data Package 12, June 1995. 
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As several of the commentm noted, the usage of the proposed new parallel runway would result in an 
increase in the number of runway crossings. These commentors expressed concerns about safety. As is 
discussed in Chapter IV, Section 7 "Human Health", subsection ( 5 )  "Aircraft Accidents", the issue of 
additional runway crossings was reviewed extensively. The proposed new parallel runway would result 
in aircraft landing on 16X being required to taxi across existing Runways 16W34L and' 16U34R to 
access the terminal area, increasing the number of runway crossings by about 44 percent. While those 
aircraft would be delayed in crossing runways, the delay reduction benefits of the second arrival stream 
far outweigh the delay from crossings. The delay was incorporated into data presented in the table 
above. As is described in the EIS, the additional runway crossings would increase the risk of a runway 
incursion by about 21 percent, increasing the annual occurrence of a runway incursion from 1.4 in 1993 
to about 1.7 in year 2020. However, the FAA's air traffic p e r s o ~ e l  have indicated that the FAA has 
procedures for minimizing incursions though improved airfield signage and communications between 
pilots and air traffic control personnel. 

Comment R-3-24: Several comments were received requesting clar~$cation of the capacity of Sea-Tac 
with and without the proposed new parailel m a y .  Such comments were receivedfiom 
the Airport Communities Coalition, Mr. BulIard (Queen Anne Community Council), 
Regional Commission on Airport Afairs, Mr. Dinndorf(Puget Sound Regional Council), 
Mr. Scarvie, and the US. Environmental Protection Agency. 

Resaonse: As is described in the introduction to this appendix, the annual service volume capability 
associated with the existing Sea-Tac airfield is about 380,000 annual operations. However, as the Flight 
PIan demonstrated, the existing capacity of the airfield can be stretched to about 460,000 annual 
operations. During the Flight Plan Study, the annual service volume associated with the proposed third 
parallel runway was calculated to be about 480,000 armual operations. 

co~omment R-3-z:  The US. Environmental protection Agency suggested that the proposed new runny . 
be evaluated as a departure runway instead of as an arrival n m w q  

Res~onse: Inefficient airfield operations occur during poor weather conditions. Because the runways at 
Sea-Tac are only 800 feet apart, the existing airfield only allows a single arrival stream during VFR2 and 
IFR. As a result, the number of aircraft operations is currently reduced during poor weather conditions. 
Presently, simultaneous departure streams can occur during poor weather conditions. However, 
dep- streams are not as sensitive to poor weather conditions as the arrival streams. Therefore, the 
purpose of a new parallel runway is to reduce poor weather delay, which predominantly affects arriving 
aircrak 

Although a t h i i  runway at Sea-Tac would primarily be used for arrivals, it would accommodate a 
limited number of deparhires during peak departure periods and other circumstances required to maintain 
flexibility in the traffic flow at the Alrport. Consideration was given to assessing the usage of the 
runway primarily for deparhms. However, usage of this runway for departure is expected to be less than 
5 percent of the year and thus, an extensive analysis of use for departures would substantially overstate 
what is expected to be the likely actual operation. The impact analysis includes the expected use of the 
runway for these departures. Additional discussion concerning the use of the runway is provided in 
response to comments R-6-13 and R-10-15. 

omnrent R-3-26: A number of commentors requested clarification of why the 600 foot extension to 
Runway 34R is need&. Cornentors noted that the heavier aircraji (B747) could use 
the proposed new parallel m a y .  Comments of this nature were received from Mi. 
Peyton (Ravenna-Bryant Community Association), Regional Commission on Airport 
Aflairs, Southwest King County Community Group, and Mr. Webb. 

Response: The two aircraft types using Sea-Tac that require the greatest runway length are the B-747- 

- 
200 and the B-747-400, when operating at maximum gross takeoff weight. These aircraft are commonly 
used in long-haul all-cargo service throughout the world. They require a runway length of 12,500 feet 
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for full passenger loads to Hong-Kong, full passenger and cargo loads to Shanghai, and fully loaded all- 
cargo service to Tokyo, Amsterdam, Luxembourg and Taipei. Runway requirements for takeoffs 
increase substantially with greater flight distance and payload. The all-cargo service has a greater 
payload and, therefore, requires a greater runway length for a given flight distance. 

Currently, Runway 16U34R is 11,900 feet in length; the 600 foot extension would be necessary to 
accommodate the departures for the aircraft operating under the conditions described above. 
Additionally, the increased runway length would provide a greater margin of safety for other aircraft 
operating on the runway. 

Based on the 12,500-foot requirement for departures, the proposed new runway, with a length of up to 
8,500 feet would not be able to accommodate the departure of B747-400 and -200 aircraft types. The 
EIS considers the development of the proposed new runway with a 12,500 foot length. However, it was 
determined to be unreasonable at Sea-Tac because of cost, social (acquisition and relocation), and 
environmental disruption that would occur relative to the ability to extend an existing runway with lesser 
cost and disruption. 

The ability for Sea-Tac to provide warm weather non-stop service to the Pacific Rim is essential to the 
Puget Sound Region's remaining competitive for service to that region's expanding economy. 

Co-: M. Frause andsouthwest King County Community Group questioned ifthe North or 
South Satellite and new facilities could be safely located at Sea-Tac, and if the facilities 
would be within the Building Restriction Line. 

Resnonse: As shown in Chapter II, "Purpose & Need and Alternatives", the terminal improvements 
would be located east of the runway system in the general vicinity of the existing terminal development 
and, therefore, outside the flow of airborne aircraft. The proposed terminal construction phasing is 
discussed in Chapter II, "Alternatives". C 
The proposed terminal improvements and aircraft parking areas fall outside the existing and future 
Runway Safety Areas (MA) as well as the now obsolete Building Restriction Line (BRL), which was 
measured as 750 feet from the runway centerline. The FAA no longer strictly adheres to the BRL 
specifications for buildings or aircraft parking areas. The FAA typically uses taxiway and Runway 
Object Free Areas (ROFA), Runway Protection Zones (RPZ), and Runway Obstacle Free Zones (ROFZ). 
The proposed terminal building and aircraft parking positions fall outside of these critical surfaces. The 
FAA safety standards regarding terminal design were followed in the Master Plan Update study in 
determining the location and placement of the proposed terminal facilities. 

a n t  R-3-28: Regional Commission on Airport Aflairs, Southwest King County Community Group, 
and Mi. Montgelas (WSD0l.l requested clarification of how the embankment for the 
extension of Runway 34R and Runway Safety Area would be completed. The 
cornmentors indicated that the Draji EIS was not clear in how the extension of SR 509 
and South Access would be completed; they also questioned the total length of 
embankment for extension and RSA, as well as the impact of this length on SR 509/South 
Access and who would build the tunneVDes Moines Creek 

-: Chapter I1 of the EIS demonstrates that a 600 foot extension is required to enable 
unrestricted non-stop service to the Pacific Rim during warm weather. This extension would also require 
the development of a Runway Safety Area (RSA) that extends an additional 1,000 feet beyond the 
threshold of the extended runway. Due to the terrain south of the existing airfield, an embankment must 
be developed to provide the requisite level ground. From the present runway safety area (which extends 
535 feet beyond the end of the existing runway threshold), the recommended Master Plan Update 
improvements would extend the embankment an addition of 1,065 feet. Additional text has been 
included in the Final EIS to clarify the length of the embankment and to show the interface between the c 
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nmway embankment, the proposed South Aviation Support Area (SASA), and one possible alignment of 
the South AccessiSR 509 extension. 

One commentor indicated that the design of SASA could adversely affect the development of the South 
Access1509 extension due to increased cost of tunneling. The Port of Seattle is committed to working 
with regional officials- during the design of SASA to ensure that the plans for South AccesdSR 509 can 
be reasonably accommodated. It is likely that resolution of this issue would not result in impacts greater 
than those shown in the EIS. 

Comment R-3-29: Southwest King Colmty Community Group requested clarification of the purpose of 
the overnight pad and how it would operate. 

Response: The 2,500-foot separation between existing Runway 16W34L and the proposed Runway 
- .iL6X/34X provides sufficient space for an aircraft parking area This area would be used to park aircraft 

Eovemight at the Airport. Passengers and cargo would be first unloaded at the appropriate facilities, east 
of the runway system. The aircraft would then taxi to the overnight pad for parking. This pad is not 
anticipated to be a helipad. 

Comment R-3-30: IRe Airport Communities Coalition, and the Regional Commission on Airport Afairs 
indicated that the Master Plan Update and Draji EIS did not examine the impacts to 
Boeing FieM and Renton Airport that would occur from an increase in runway crossings 
at Sea-Tac. The Regional Commission on Airport Afairs asked if SIMMOD can assess 
these conditions. 

Jtespnse: One of the benefits of using a computer simulation to assess the impacts of alternative 
airfield improvements or procedural actions is ability to quantify impacts to the system. The FAA's 
1995 Capacity Enhancement Study Update computed the number of runway crossings that would result 
from the use of the proposed new parallel runway at Sea-Tac. The delay analysis presented in the Draft 
and Final EIS discusses the impacts to the system from the runway crossings. The Capacity 
Enhancement Study Update also examined the impacts associated with interaction between Sea-Tac and- 
Boeing Field. Renton was not directly considered because there are no significant airspace interactions 
with that airport. However, the simulation analysis reflected the air traffic procedures that control traffic 
at all regional airports, including Renton. The interaction with Boeing Field was reflected in the 
analysis, as  arrivals to Boeing's Runway 13 would require a gap in the arrival stream to the proposed 
new runway at Sea-Tac. 

Comment R-3-31: Southwest King County Commmiq Group stated "The chart shows a great increase 
in parking spaces, 10,000 or so more spaces for single cars. The health impacts from 
cars are admitted (SIC - omitted) in this DEZS. With the addition of 10,000 spaces how 
many more cars will come to Sea-Tac Airport each day? Would you devote more 
discussion in the EIS about how to discourage car use?" This comment was interpreted 
to be a suggestion that an additional purpose and need be included to reflect 
discouraging single-occupancy vehicle use of Sea-Tac. 

Response; The use of singleoccupancy vehicle usage is an issue that involves more than Sea-Tac 
Airport, it is one that affects all traffic generators in the Region. The Port of Seattle has undertaken 
numerous steps to encourage passengers and employees to use transit and high occupancy vehicles. 
Total airport surface traffic is expected to increase from approximately 87,600 vehicles per average day 
in 1994, to approximately 161,500 vehicles per average day in year 2020 with or without airport 
improvements. In developing the three terminal alternatives, emphasis was placed on the use of high 
occupancy vehicles for access to the Airport to relieve congestion on the terminal surface roads. Such 
modes could include shuttles and light rail to divert passengers from private autos, taxis and limos. 
Additional public parking would be developed through a southern expansion of the parking garage and 
the development of a parking garage on the site of the current Doug Fox parking lot. In addition to the 
Port's active rideshare and commute programs aimed at reducing employee related vehicular traffic, the 
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Master Plan Update proposed the development of a new employee lot north of SR 5 18 to minimize 
congsstion on International Blvd. Therefore, a specific purpose and need was not determined necessary. (, 
Other regional and local initiatives are under study to increase vehicle occupancy rates. These initiatives 
should assist in reducing roadway congestion and single occupancy trips to the Airport. A more detailed 
discussion of alternative mode access to the Airport is provided in Chapter IV, Section 15, "Surface 
Transportation" of the Final EIS. 

w t  R - 3 4 :  Southwest King County Community Group requested that the Final EZS clarz5 the 
type and location of facilities for the air frafic control tower (specz~cally alternative 
site 4). the site for general aviation and corporate activity, the runway safety area, and 
the ASR 

omments noted. Chapter I1 of the Final EIS has been updated to provide further discussion 
CIe alternative sites for the air traffic control tower, the general aviation and corporate 

facilities, . runway safety areas, and the ASR 

w t  R-3-3k Mr. Frame requested clarijkation of narrow-body gate dimensions versus the 
dimensions required for widebody aircra). He also asbd if there are other gate 
classzj'ications. 

Airport planners typically use as many as five groups of aircraft gate dimensions. These 
dimensions are associated with the average wingspan of the typical aircraft in that group. These are: 

Maximu Typical 
WinesDan '%Em3 

Group I 49 feet Metro 
Group I1 79 feet Embarer 
Group 111 118 feet MD-80 
Group IV 171 feet MD-1 I 
Group V 213 feet B-747-400 

For purposes af the Master Plan Update, these groupings were used to deveiop a narrow-body equivalent 
gate index. The narrow-body aircraft would include those in Groups I through III. Widebody aircraft 
would make up the remaining groups. 

m t  R-3-34: Mr. RohB (City of SeaTac) noted that the exhibits in Chapter IZ incorrectly showed 
residential development remaining in the areas afier the proposed new parallel runway 
would be constructed. 

Resoonse: The City of SeaTac is correct in that the exhibits showing the "With Project" alternatives 
were overlain on base maps which contained the West SeaTac subarea as  it exists today. This was done 
to provide a reference point for the areas to be displaced. The Final EIS uses a base map for the "With 
Project" alternatives that reflects the completion of acquisition. 

-2 R-3-3E Ms. Brown, Regional Commission on Airport Afairs, and Mr. Sauer mked if a fourth 
parallel runway will be built in thefuture. 

Resoonse: The purpose of the proposed third runway is to ensure efficient operations during poor 
weather conditions, since the existing runways are presently only able to accommodate a single aircraft 
arrival stream during poor weather. With the addition of the proposed new thud runway and other 
proposed improvements, Sea-Tac Airport would be able to safely and efficiently accommodate aircraft 
operations through the planning horizon. The proposed phasing and cost estimates are discussed in 
Chapter II, "Alternatives". 
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To date, there have been no discussions or plans prepared regarding the need for a fourth parallel runway 
at Sea-Tac. The Capacity Enhancement Study, as summarized in the Draft and Final EIS, show that as 
activity levels grow in the future, delays would continue to rise, even with the development of the third 
runway. When activity reaches a 525,000 annual operations, delays at Sea-Tac would exceed current 
levels. See also response to comment R-3-36. 

C-_iBr h4r. Frause, Mr. Peyton (Ravenna-Bqnt Community Association), RegrgronuI 
Commission on Airport Affairs, Mr. Scarvie, Mr. Sauer, and the US. Environmental 
Protection Agency questioned why the Master Plan Update and Draft EZS do not ad&ess 
airporr requirements beyond the year 2020 and why only years 2000 and 2010 were 
considered in the Drafr EZS. 

Res~onse: The EIS presents the impacts in year 1994 and forecasts the impacts in future years with and 
without the proposed Master Plan Update improvements. The Master Plan Update found, and the FAA 
concurred in preparing the Draft and Final EIS, that forecasting conditions in the aviation industry more 
than 20-25 years becomes extraordinarily speculative. Thus, these studies focused on the aviation 
facility requirements through the year 2020. Impacts in interim years were evaluated to provide an 
indication of how impacts would change over time. See also response to comment R-3-35. 

Comment R-3-37: The Regional Commission on Airport Afmrs stated "we are enclosing two letters 
from the ATA thatfirst did not support a 3rd runway with only a 2,500 feet separation 
and then reversed its position to support this separation, if the runway is at least 8.500 
feet long.. Please indicate source and present the 'statistics' that the ATA based this 
reversal on and any other information that was given to the airlines to convince them to 
change their mind. " 

Resoonse: In response to the Port of Seattle's coordination efforts with the airlines, the Air Transport 
Association indicated in their March 28, 1994 letter that "this letter is provided only from a Right 
Operations and Air Traffic Control viewpoint and not meant to influence or exacerbate any ongoing 
controversy regarding this proposed project". Their March 28, 1994 letter also states the sources of their 
determination: Sea-Tac Airport Capacity Enhancement Plan Update, FAA Handbook 71 10.65H and the 
1993 Aviation System Capacity Plan. NO further clarification has been requested h m  ATA and no 
other feedback is currently needed by Port or FAA efforts. 

fi-: The Airport Communities Coalition noted that the plum contained in the Master Plan 
-- 

Update and Draft EZS for the South Aviation Support Area (USA) conJIict with the plans 
- - that were approved in the 1994 Final EZSfvr X4U. 

Response: The 1994 Final EIS and Record of Decision for the South Aviation Support Area (SASA) 
contained a preferred alternative that consisted of: 

Relocation of three line maintenance facilities (currently located north of South 188th Street to the 
SASA) which were expected to be displaced by terminal development; 
Development of a base maintenance facility; 
Development of a hush house; 
Development of a ground service equipment facility; and 
Handstand for as many as 15 parked aircraft. 

The alternatives addressed in this EIS would result in virtually the same land profile, with many of the 
same facilities as defmed in the SASA Final EIS. Depending upon the "With Project" alternative, the 
SASA would include the displaced line maintenance facilities, the ground service equipment facility, a 
possible hush house, and a hardstand for aircraft. Where the Master Plan Update differs Erom the SASA 
EIS, is that the Master Plan Update recommends development of the displaced cargo facilities and/or 
cargo facility expansion in SASA. In addition, the Master Plan Update recommended the addition of 
dual taxi capability to and from the SASA, versus the single taxi lane assumed in the 1994 Final SASA 
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document. This EIS assesses and reflects the differences among the types of facilities that would be 
located in SASA in the "With Project" alternatives. 

ALTERNATIVES. 
t R-4-L; Several commentors indicated that the statement of Purpose and Need m the Draji EIS 

was not clear and thus, the selection of alternatives was not clear. Some askedfbr clarification as 
to whether the purpose and need was to accommodate inevitable growth in demand or to foster an 
increase in demand and m explanation of how the alternatives meet these needs. The foIlowing 
individuals or groups oflered this comment: Mr. Jhaveri, Mr. h t s ,  M. Towe, andMr. Vance. 

The Purpose and Need for the improvements at Sea-Tac A i i r t  are discussed in Chapter I (page 
El l  through 1-18 of the Final EIS). There are four statements of need and purpose (page 1-12) which 
address the key issues identified by the Master Plan Update. These are: 

Improve the poor weather airfield operating capability in a manner that accommodates aircraft activity 
with an acceptable level of delay; 
Provide sufficient runway length to accommodate warm weather operations without restricting 
passenger load factors or payloads for aircraft types operating to the Pacific Rim; 
Provide Runway Safety Areas (RSAs) that meet current FAA standards; and 
Provide efficient and flexible landside facilities to accommodate future aviation demand. 

As was described in the Draft and Final EIS, population of the Central Puget Sound Region is expected to 
continue to outpace growth rates for the United States. Population, income and air fares are the primary 
determinants of air travel demand. These factors are expected to increase demand for travel by air. As is 
described in the introduction to the responses to comments, this growth in air travel demand is projected to 
occur, with or without improvements at Sea-Tac. Furthermore, the proposed new parallel runway would 
address existing poor weather arrival delays. 

As is described in Chapter 11 of the Draft and Final EIS, the altematives that satisfy the underlying needs 
were then examined. Due to apparent confusion concerning how the individual alternatives were identified, 
as well as how the altematives meet the underlying need, the Final EIS contains a restmctured Chapter I and 
11. Material h m  the Draft EIS concerning Purpose and Need were placed in Chapter I of the Final EIS. 
Chapter I1 of the Final EIS focuses on the alternatives. 

R-4-2: The Airport Communities Coalition, Ah. Brown, Mr. Furney, Mr. Kennedy, Mr. D. 
Miller, M. Peyton (Rmenna-Bryant Communiy Association), Mr. Schuster 
(Wedgewood Community Council), Mr. Vance, and the Regional Commission on Airport 
Aflairs indicated that that only one alternative was really considered or that the 
alternatives considered were too narrow. 

ResDonse: Chapter 11 of the Final EIS identifies a broad range of altematives for satisfying the needs. 
Alternatives are discussed in Chapter 11 "Individual Alternatives to Satisfying the Needs" (page 11-1 through 
11-33) and "The Proposed Alternatives to be Assessed" (Final EIS Pages 11-33 through 11-42). The former 
section addresses the full range of alternatives, including the use of other modes of transportation, use of 
other airports, development of a new airport, use of technology, and the use of demand management. The 
latter section details the three development altematives that were canied forward for further analysis in this 
EIS. These include the required no-action alternative (Alternative 1 - Do-Nothiig) as well as three "With 
Project" alternatives: Alternative 2 - Central Terminal; Alternative 3 - North Unit Terminal, and Alternative 
4 - South Unit Terminal. 
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Comment Rd-3: Mr. D. Miller indicated that the Draft EIS should not have relied on PSRC's dismissal 
of ofl-site alternatives or the Flight Plan Shuly's assessment of impacts. 

Res-n~: The relationship of the Master Plan Update EIS to previous studies is discussed in several 
locations in the EIS: Chapter I "Regional Airport Planning" (Final EIS pages 1-4 through 1-5); Chapter I1 
"Use of Other A i i r t s  or Construction of a New Airport" (Final EIS pages 11-6 through IEl I); and 
Appendix B. See response to comment R 4 l .  

With regard to the dismissal of off-site alternatives, the Puget Sound RegionaI Council's (PSRC's) 
determination that no feasible site exists for a major supplemental airport is only one of several factors that 
led the Port and FAA to the dismissal of that alternative in this EIS. Other reasons include the lack of a 
sponsor for a new airport; the lack of a funding source for a new airport; the time frame within which a new 
airport could be developed; and the ability of the market to support a major supplemental airport; see 
response to comment R-4-4. Thus, while the PSRC's determination that no sites exist was a factor in this 
EIS, the determination was based on several different factors. As is required by the Council on 
Enviranmental Quali,  the FAA independently confmed that a new airport would not satisfy the 
underlying need addressed by the EIS. 

With regard to the use of Flight Plan's assessment of impacts, the Flight Plan F i a l  EIS satisfied SEPA 
requirenknts for an environin&l assessment of system level altematives. The Flight Plan EIS and related 
materials are described in Append'i B and, for SEPA purposes, are incorporated by reference, as is stated in 
the Draft and Final EIS. 

The Flight Plan EIS was prepared at a programmatic level. Programmatic EISs are prepared to assess 
system level improvements or changes where no site specific conditions have been determined. This 
approach permits evaluation of general conditions based upon proposed service levels and supporting 
infrastructure, while defining the parameters associated with a planned set of impro~emcnts~, 
Programmatic EISs help establish the framework or envelope for accommodating future site specific 
alternatives. Site specific EISs are initiated to assess the particular characteristics of a set of alternatives, 
while addressing the special attributes of site development and program implementation. The 
information presented in that EIS enabled the PSRC General Assembly (see response to comment R-2-1) to 
select a preferred alternative for addressing the needs of the Puget Sound Region. The Master Plan Update 
EIS technical analysis represents a detailed examination of the Master PIan Update improvements (project) 
and site specific impacts, in accordance with the PSRC Resolution A-93-03. 

comment R U :  Numerous commentors stated that alternative airport sites me femible and should 
have been given greater consideration in the DrQ EIS. Comments of this nature were 
receivedjiom "A Concerned Citizen", the Airport Communities Coalition, anonymous, 
Mr. Bartlemqv, M. Bittenc, M. M Clmk Communities Against Noise, Mr. Dalbec, Mi. 
Feuerstein, the Greater Federal Way Chamber of Commerce, Mr. Kennedy, Mr. L d ,  
Mr. D. Miller, Cameo Motel, M. Nelson, M. Newby, M. Parker, M. Peyton   raven^- 
B p m t  Community Association), the Regional Commission on Airport Affairs, M. 
Sauer, Mi: Schneider, Mr. J.  Schuster, Ur. N Scott. the Southwest King County 
Community Group, Mi. Stemberg, Mr. Tate, M. TMor, Mr- Vaa. Mr. Vance, Mi. 
Vonesh, Mr. Wagner, Mr. Watanabe, Mr. Webb, M. RC. West, Mr. & Mrs. West, and 
Mr. Wibert. Suggestions for alternative sites include Bellingham, Boeing Field, 
Chehalis, EmmcIaw, in Puget S o d ,  McChor4 Moses Lake, Northeart Lewis Counw 
International Ailport, Olympiia, Paine Field, Sandpoint Naval Station for General 
Aviation, and pooling airport resources between Spokane and Portland. 

Response: The use of another airport or construction of a new airport was discussed in Chapter I1 (pages 
11-6 through II-1 1 of the Final EIS) as an alternative for satisfying Sea-Tac's poor weather operating 
needs. It was determined that the use of other airports was not a feasible alternative for several reasons. 
First, there is no sponsor or identified funding source for a new airport. Any general purpose 
government, including ports, may develop and operate airport facilities; however, at this point none have 
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identified themselves as potential sponsors of such a project. MPOs and RTPOs, such as the PSRC, are 
not general purpose governments and do not have the authority to develop airport facilities. Second, a 
new airport cannot be developed in time to obviate the need for additional poor weather capacity at Sea- t 
Tac, since it would take a minimum of ten to fifteen years to plan and develop a supplemental airport or 
a replacement airport. Third, market conditions would not allow a multiple airport system to be 
economically viable until aviation demand within the Region exceeds 10 million annual origin and 
destination (O&D) enplanements per year. This is projected to occur around 2010. Finally, the Puget 
Sound Regional Council (PSRC) has concluded that no feasible site exists for a supplemental airport in 
the four county Region. 

This EIS addresses whether or not the use of other airports or the development of a new airport would 
obviate the need for capacity enhancements at Sea-Tac. This EIS does not address whether or not there 
will be a need for a multiple airport system at some point in the future. Based upon its evaluation of the 
Region's forecast air transportation needs, the Flight Plan Study recommended a multiple airport system 
with a third runway at Sea-Tac and two supplemental airports. Although PSRC determined that "no 
feasible site exists" and discontinued Phase I1 of the Major Supplemental Airport Study, it is possible 
that the issue would resurface as the Puget Sound Region collectively responds to increasing demand in 
the twenty fm century. Thus, while a new airport would not address the needs identified in this EIS, the 
improvements in the Master Plan Update do not preclude the development of a supplemental airport. 

f3tzment R-44: Mr. Dinndorf (PSRC) stated thot "on (DEIS) page 11-25, the paragraph that begins: 
'The O&D air service area... 'should include the word 'population"'. 

ResDonse: Comment noted. Wording change is included in the Final EIS on page 11-10, 

Comment R-4-6: Mr. Dinndorf (PSRC) states that "the StanwoortlConway, Mmysville East and the 
Thun Fieldsites include two sites each''. 

Comment noted. Wording change is included in the Final EIS on page 11-7. C 
-R-k7: The Airport Communities Coalition, Mr. Allen, Mi. M Clark Mr. Clymer, M. 

Creighton, Mr. Greene, Mr. Heavey, Mr. Miedema, Mr. Peyton (Ravennu-Bymt 
Community Group), Mr. Rees, Mi. N Scott, Mr. Stark M. Tate, M. Vance, M. RC. 
West, Magnolia Community Club, the Regional Council on Airport Aflairs, and the Seattle 
Community C m i l  Fea'erutzon expressed support for demand management in general, or 
recommended specijic types of demand management such as gate controls, congestion 
pricing, diverting commuter trafic to another airport, or diverting all-cargo tr@c to 
another airport. These commentors urged that the Final E B  give full consideration to 
demand management techniques as an alternative to runway development. 

The Draft and Final EIS address activity or demand management alternatives in Chapter 11; 
"Activity or Demand Management Alternatives" (page 11-1 1 through 11-12 of the Final EIS). This section 
identifies the various types of demand management alternatives that are available, the types of demand 
management already in place at Sea-Tac, and the potential for demand management or system management 
techniques to obviate the need for a third runway. Types of demand management already in place at Sea- 
Tac hclude yield management, central flow control, and the diversion of general aviation to Boeing Field. 
Howzver, additional demand management techniques were determined to be infeasible as an alternative to 
address the poor weather operational constraints at Sea-Tac. 

Demand management alternatives were also evaluated in detail in the Flight Plan EIS as well as by the 
IkmandlSystem Management and Noise Expert Arbitration Panel (see response to comment R-2-5). These 
activities are summarized in the Draft and Find EIS. The Flight Plan EIS found that 'TDM (Transportation 
Demand Management) cannot be used to stop growth... TDM is most effective for 'buying time' ... TDM will 
not eliminate the need for capacity improvements." The Flight Plan EIS and related materials are described 
in Appendix B and are incorporated into the Draft and Final EIS by reference, as is stated in Chapter I. 

t 
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The Puget Sound Regional Council's Expert Arbitration Panel on Noise and DemandISystern 
Management issued its Final Phase I Order on Noise and DemancVSystem Management Issues in July, 
1995. The Expert Panel concluded that congestion pricing, gate controls, and high speed rail were not 
feasible as demand management methods within the meaning of Resolution A-93-03, as noted in their 
December 8, 1995 final order. The Expert Panel is expected to issue additional decisions concerning 
noise in early 1996. Due to the Expert Panel's public comment process the FAA has determined that it 
would not be appropriate to reopen the EIS comment period. 

The Council on Envimnmental Quality (CEQ) regulations require that EIS's "rigorously explore and 
objectively evaluate all reasonable alternatives, and for alternatives which were eliminated from detailed 
study, briefly discuss the reasons for their having been eliminated." Thus, the Draft and Final EIS 
address a number of sub-alternatives within each of the broader categories of alternatives. Then, the 
alternatives that were found reasonable and feasible were identified and grouped to form the alternatives 
which were assessed in detail. 

Comment R-4-8: The Southwest King County Community Group, M. Allen, and the Regional 
Commission on Airport Afairs indicated that cargo diversion should have been 
considered in more detail. 

Response: Port Resolution 3125 calk for the consideration of the diversion of all cargeonly operations 
to an alternative airport site. The Draft and Final EIS discuss the potential to divert cargo to another 
airport in Chapter 11 "Provide Efficient and Flexible Landside Facilities to Accommodate Future 
Aviation Demand" (beginning on page II-29 of the Final EIS). This section of the Final EIS reflects 
consideration of cargo diversion to an existing mixed use airport as well as development of a cargo-only 
airport. The diversion of cargo to a new or existing airport is not a feasible alternative for satisfying the 
needs addressed by this EIS because (a) cargo-only operations represent only 6% of total aircraft 
operations and (b) approximately half of all cargo is shipped in passenger aircraft. This level of 
diversion is not adequate to obviate or delay the need for the proposed third parallel runway. In 
addition, to the feasibility of cargo diversion as a means of obviating or deferring the need for the 
proposed third runway, the diversion of all-cargo to another airport may be an undesirable alternative. 
Connecting cargo carried on passenger aircraf? (nearly half of all cargo) would have to be transported to 
another airport before taking off again. The additional time required to deplane, sort, transport, and 
enplane the cargo would reduce airport efficiency. Furthermore, transporting cargo between airports 
could significantly impact the surface transportation system. If the practice of transporting cargo in 
passenger aircraft were eliminated in order to direct all cargo to an alternate airport, the Region could 
experience inefficient use of aircraft, and unnecessary additional aircraft operations. Additionally, 
shifting cargo operations from Sea-Tac to another airport transfers associated impacts to another 
location, as in the case of the recent elimination of one Alaska Airlines nighttime cargo flight at Sea-Tac. 
Due to the nighttime limitations program, this flight can no longer operate at Sea-Tac and is now 
operating at Boeing Field, where it has generated opposition from the surrounding neighbors. 

With regard to diverting cargo to off peak hours, the EIS reviews the use of pricing policies in Chapter 11 
beginning on page II-6. As the EIS states, airports have not been successful in the past in changing the 
operating behavior of airlines through pricing. Since airport fees are a small percentage of airiine 
operating costs, it would require a significant increase in fees to change the airlines' behavior. Such a 
dramatic increase in fees could raise unjust discrimination issues, be construed as placing an unnecessary 
burden on interstate commerce, and lower the Region's competitiveness in attracting cargo -c. 
Consequently, using pricing policies to shift cargo traffic to off-peak hours is not a feasible altemative. 
The Nighttime Limitations Program at Sea-Tac was grandfathered under the 1990 Airport Noise and 
Capacity Act, which now limit an airport operator's ability to enact such restrictions on access to an 
airport. 
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t R 4 2  A number of cornmentors suggested t h t  other technology alternatives exist to 
eliminate or delay the need for the proposed new parallel runway. Suggestions of 
technology included: Localizer Directional Aidr @A), global positioning systems 

t 
(GPS), and precision runway monitors (PRk?). Such comments were received from: 
the Airport Communities Coalition, Anonymous, Mr. Bullard (Queen Anne Community 
Counci& Mk. Ellison, Mr. Greene, Mr. D. Miller, iUi. Peyton (Ravennu-Bvant 
Community Association), the Regional Commission on Airport Aflairs, Mr. Schneider, 
Mr. Schuster (Wedgewood Community Council), the Southwest King County 
Community Group, M. Tate, and Mr. Webb. Several of these commentors indicated 
thaf inadequate consideration was given to the benefits of the technology and that 
future applications could adequately serve the needs of Sea-Tac. 

Resonnse: Each of the technologies identified by the commentors was addressed in the Draft and Final 
EIS, Chapter 11, along with other technologies that are currently under study. 

Global Positioning System (GPS) - Developed by the U.S. Department of Defense over the last 20 
years, GPSIGNSS (Global Navigation Satellite System) is expected to allow aircraft to fly flexible 
and highly accurate flight tracks anywhere in the world using satellites to aid in navigation. GPS has 
essentially replaced the MLS as the next generation precision approach system. It has applicability 
in reducing delay and congestion at the surface of an airport, in addition to the terminal and enroute 
airspace. While GPS is expected to have major long-tenn benefits to the overall aviation system, it 
is not expected to address the wake vortex issues resulting from runway separations of less than 
2,500 feet. Therefore, GPS would not enable dual approaches to the existing Sea-Tac runways 
during poor weather. 

Precision Runway Monitor (PRM) is an improved radar technology and controller display aid 
which enables the separation between parallel runways to be reduced and still enable two 
independent arrival streams. Based on tests of PRM at Raleigh and Memphis, the FAA has 
published dual simultaneous independent parallel approach procedures under poor weather with 
runways separated by 3,400 feet or more. Additional analysis is being performed by the FAA 

C 
Tech-:$al Center to determine the minimum spacing below 3,400 feet with which PRM approaches 
car xxomplished. However, without additional technology to address wake vortices associated 
wit .craft movement, the PRM alone at Sea-Tac could not enable parallel approaches in poor 
weather because of the runway separations. 

Localizer Directional Aid (IDA) Approaches - The use of LDA approaches creates the appearance 
of the availability of widely spaced runways, where one stream is aligned with the runway and the 
other stream is offset by an established LDA distance. As a result, the approach minima for dual 
LDA/LLS approaches are typically higher than those for basic VFR minima Therefore, this 
technology could be useful in reducing delays during VFRl and VFW, although it would not affect 
delays during IFR conditions. 

It may be possible at some time in the future for technology to relieve the wake vortex issues at 
separations less than 2,500 feet. However, this is not foreseen. See response to comment R-3-21B. 

The fundamental problem addressed by the EIS is aircraft operational delays caused by the lack of 
dud approach procedures. under certain weather conditions. The Draft and Final EIS address all 
delay reduction measures which offer the potential to address this constraint. While it is possible 
that other delay reduction measures may exist now or in the future (such as the application of the 
Free Flight concept), there are no reasonable means of solving all of the poor weather constraints 
other than those identified in the EIS. Other than the proposed new runway, the use of an Localizer 
Directional Aid (LDA) approach offers the most promising opportunity for providing dual approach 
capability during a portion of the highest ceiling/visibility poor weather conditions. However, 
because the LDA approach would require aircraft to perform a "sidestep" or similar procedure to an 
existing runway, the single approach limitation would remain during the majority of poor weather 
conditions. 

(. 
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3 As is described in the preceding section, weather is categorized as: 

Good Weather: VFRl 56.1% Poor Weather VFRZ 19.7% 
IFRl 17.0% 
IFR2 5.4% 
IFIU 1.5% 
IFR4 0.3% 

The LDA would assist with addressing dual approaches during one of the five poor weather 
wnditions, it would only be available during VFR2. Thus, the single amval stream would not be 
addressed during 65 percent of the poor weather conditions, or 24.2% of all-weather conditions. As 
is described m the EIS, currently during VFRl arrival delay currently averages about 1.3 minutes. 
This increases to 11.8 minutes in VFR2 and 22 minutes or more in IFR conditions. Thus, while the 
LDA would reduce delays during VFIU, it would not reduce the most severe delays that occw 
during IFR conditions. 

An LDA would also mandate that aircraft not comply with established noise abatement arrival tracks 
on approach to the exiting runways at Sea-Tac. In south flow, instead of arriving aircraft aligning 
their approach over the Duwamish industrial comdor, arrivals would most likely overfly the West 
Seattle ridge and then side step over to the runway within 2-3 miles. Due to the 300-400 feet higher 
elevation of properties located on the ridge, an increase in arriving aircraft noise and noticeably 
lower flying aircraft would be expected. 

On behalf of the Regional Commission on Airport Affairs, G. Bogan and Associates prepared a 
detailed examination of the benefits of the an LDA to satisfying the need for a new parallel runway. 
The Bogan ~ e p o r p  reaches the following two conclusions: 1) the weather analysis in the Draft EIS 
is incorrect; and 2) implementation of an LDA would achieve the purpose and need identified in the 
Draft EIS. The Bogan report bases its conclusions concerning weather wnditions based on two 
years of weather conditions (1993 and 1994), whereas the Draft and Final EIS and 1995 Capacity 
Enhancement Plan Update based the weather conditions on 10 years of weather conditions (January 
1982 through March 1992). Thus, while the EIS weather wnditions reflect the varying weather that 
occurs from one year to another, the Bogan Report was based on a much more limited evaluation. 
While the Bogan Report makes a number of incorrect factual assumptions? its premise that the LDA 
would reduce delays due to its availability during VFR 2 conditions is correct. However, the Bogan 
Report overestimates the benefits of the LDA because: 

r The LDA would not be available during 242% of the weather wnditions (65 percent of the poor 
weather); a third parallel runway would address these IFR weather conditions; 
Future departwe operations would be affected to a greater degree by the LDA, resulting in 
greater totai future delay. A third parallel runway would enable the outboard runways to be used 
for arrivals during peak periods, with the inboard runway available for departures; 

r As 60 percent of the delays occur during IFR conditions, the LDA would not address a 
significant majority of the existing and future delay; 

While the FAA may pursue the LDA in the future at Sea-Tac Ailrport, it was found to not satisfy the 
need for the proposed Master Plan Update improvements. 

UImplementation of and LDAIDME Approach To Runway 16R in Lieu of a Third Runway at Sea-Tac Airport". G. Bogan 
& Associates, June 26,1995. 
"Evaluation of 'Implcmcpting an LDA/DME Approach to Runway 16R in lieu of a Third Runway at Sea-Tac Airport'", 
Federal Aviation Admmisbation, December 20, 1995. 
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Comment Rd-10: Several commentors expressed opinions that alternative modes of transportation, 
such as rail and telecommuting should have been considered in a more thorough 
fashion. Comments of this nature were receivedfrom Mr. Bader, Ms. M Clark, M. (< 
Peyton (Ravennu-Bryant Community Association), Mr. Tate, the Regional Commission 
on Airport Affairs, Mr. Watanabe, rmd MY. West. Mr. Watanabe suggested that rail 
connect the proposed new terminal facilities with downtown Seattle. 

Chapter I1 "Individual Alternatives to Satisfying the Needs" discusses intercity rail as an 
alternative for reducing poor weather delay at Sea-Tac. Three basic classes of improved rail service are 
available as alternatives: (1) current rail service; (2) improvements to rail service in the existing right of 
way; and (3) true high speed rail operating in a dedicated right of way at speeds above 150 mph. These 
intercity rail alternatives have been evaluated based on a series of factors, including the timeframe within 
which improvements can be implemented, travel times between major markets, the cost of 
improvements, the reliability of funding for improvements, and the potential for higher speed rail service 
to divert passengers from Sea-Tac. 

All three rail options (current service, higher speed service, and true high speed service) were determined 
to be infeasible as alternatives to increase poor weather capacity at Sea-Tac. Current rail service is not 
competitive with air travel and the diversion of significant numbers of passengers from air to rail is 
highly unlikely. Higher speed rail service (maximum speeds of 125 mph) is infeasible because of longer 
travel times resulting in a lack of competitiveness with air transpoltation, less than 5% of Sea-Tac's 
passengers are traveling to locations where rail could be a reasonable altemative mode, and higher speed 
service is dependent upon significant investment by the State Legislature in the rail system. Funding for 
this investment is undetermined beyond the current two year appropriation. True high speed rail was 
determined to be infeasible due to the time frame within which a high speed rail system could be 
implemented, the high degree of uncertainty of financing for costly right of way acquisition, and the 
conclusion that true high speed rail would divert less than five percent of passengers from Sea-Tac if true 
high speed rail were available by 2020. The PSRC's Expert Panel on Noise and DemandSystem 
Management Issues concurred that true high speed rail is not a reasonable alternative in their Final Phase 
I Order on DemandSystem Management Issues released on July 27, 1995. This was r s a f fmed  in their 
December 8,1995 final decision concerning demandlsystem management issues. 

The analysis of rail as an alternative for reducing all weather delay at Sea-Tac has been clarified in the 
Final EIS. Additional information has been provided about the nature of the rail system, the funding 
environment in which improvements could occur, and the specific factors that led to the determination 
that each of the rail options was infeasible. 

One commentor indicated that the list of preparers of the Draft EIS did not include rail experts. The rail 
expert (Gary Molyneaux, Ph.D.) used during the preparation of the EIS analysis was inadvertently 
omitted from the list of preparers. The omission of Dr. Molyneaux from the list of preparers was 
corrected in the Final EIS. 

Comment R-4-11: The Airport Communities Coalition, Mr. LeCompte, Mr. Peyton (Ravenna-Lbyant 
Community Association), Mr. Nelson, and hi-. Watanabe suggested on-site alternatives 
for Sea-Tac such as alternate runway lengths, viaduct-me 2-layer runway, runway 
confgwations and orientations, taxiway configurations, and terminaUparking facilities. 

-: Chapter I1 "Individual Alternatives to Satisfying the Needs" @p. 11-1 through 11-33) sets 
forth the alternatives that are evaluated for meeting the identified needs. For each of the identified needs, 
several broad categories of alternatives were considered. Specific detailed options were then addressed 
for the alternatives found feasible or reasonable. Several of the alternatives identified in the comments 
were not specifically mentioned in the Draft EIS. The altemative of a two layered runway or runways 
suspended on piers was found infeasible for operational and cost reasons. See response to comment R-4- 
12 concerning alternative runway lengths. c 
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The option of an alternative runway orientation was not addressed in the Draft EIS. The Final EIS 
reflects consideration of this alternative. However, as is stated in the revised text, this alternative, like 
the independent (over 2,500 feet separation) new runway, would result in substantial natural and built 
environment disruption, either through acquisition or, as would be the case of a diagonal runway, would 
create significant changes in areas overflown by aircraft. 

Comment R412: Several commentors asked ifrunway lengths shorter than 8,500feet were considered 
for the proposed new parallel runway. Individuals, groups, and jurisdictions with this 
comment were: Airport Communities Coalition, Mr. Rohlfs (City of Sea Tac), Mr. 
Froure, and Mi. Toyor. 

Response: Alternate runway lengths are discussed in Chapter Il "New Runway Development 
Alternatives at Sea-Tac Airport" (pages 11-12 through 11-14 of the Final EIS) and in "The Proposed 
Alternatives to be Assessed" (pages 11-33 through 11-41). Table 11-3 of the.Final EIS presents the 
percentage of the 2020 fleet that would be able to land and takeoff on runways with lengths of between 
5,000 and 12,500 feet. The longer a runway, the greater the percentage is of aircraft types that can land 
or take off on that runway. Eight development options were identified with m y  lengths of 5,200 feef 
7,000 feef 7,500 feet, and 8,500 feet. The options analyzed in detail in the Draft and Final EIS have 
runway lengths of 7,000, 7,500 and 8,500 because these lengths achieved requisite delay reductions, in 
contrast with shorter lengths. 

Comment R43: The AiTport Communities Coalition, Mr. Frause, and Mr. Dinndod (PSRC} asked 
what specific development efforts are included in the "With Project" include versus Do- 
Nothing. 

Res~onse.: Chapter 11, beginning on page 11-36 provides a description of the individual actions that 
would be undertaken to complete each of the alternatives. The Final EIS clarifies the differences 
between the "With Project" alternatives and the &Nothing alternative. One wmmentor questioned if 
all of the existing runways would be extended. Based on the needs identified in the Master Plan Update, 
the extension of Runway 34R is recommended. 

Comment R 4 4 ;  fie Airport Commmities Coalition stated that this is called the Master Plan Updare 
EL$ but no h t e r  PIan Update document exists. The wmmentor stated that there is no 
specific mformation available about the proposed project or its phasing and that the 
proposal does not include the Airport Luyout Plan required by NEPA. 

Response: As described in the response to comment R-1-11, the Master Plan Update and EIS were 
conducted concurrently. The Draft EIS served to assist the general public and regional decision-makers 
to understand the environmental impact of the altematives, including the three wncepts being considered 
in the Master Plan Update. Based on the fmdigs of the Master Plan Update, Draft EIS and public 
comments, the Port staff selected the North Unit Terminal concept with an 8,500 foot long new parallel 
runway as the preferred alternative. The Final EIS has been prepared to reflect the selection of this 
alternative. However, to continue to enable regional decision-makers understand the impacts of the 
alternatives, the three runway lengths are also presented in the Final EIS, and are noted as a proposed 
runway with a length up to 8,500 feet. In December 1995, the Port of Seattle released the Final Master 
Plan Update report, summarizing the overall master plan process and findings that led to the selection of 
the preferred alternative. 

An Airport Layout Plan (ALP) has been prepared for the Preferred Alternative (Alternative 3) and is 
available to the public upon request of the FAA. It has not been included in this EIS due to the complex, 
technical nature of the exhibit, which is approximately 20 inches by 30 inches. Exhibits 11-5 through 11-8 
are simple graphic representations of the actual ALP illustration. See also Appendii B. Copies of a full 
size ALP are available upon request of the FAA. 
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Chapter I1 contains a detailed discussion of the specific construction projects included in each alternative 
that was found to satisfy the underlying needs. Included in this discussion is the identification of the 
construction elements of the various alternatives, displacements, and generalized construction staging. 

m u :  Mr. Peyton (Ravenna-Byt Community Association) noted that the Do-Nothing 
alternative actually included several improvements. The commentor felt that "Do- 
Nothing" was a misnomer. 

-: The Do-Nothing alternative includes six actions which have already received environmental 
approval and are in varying stages of implementation: (1) implementation of declared distance 
procedures and displacements of the thresholds of Runways 16L and 16R to address the FAA mandated 
runway safety area requirements; (2) installation of an Instrument Landiig System (LS) on Runway 
16L; (3) clearing and grading of the 34L runway safety area; (4) implementation of the South Aviation 
Support Area (SASA) approved by the 1994 Final EIS and Record of Decision; (5) implementation of an 
on-airport Hotel; and (6) development of the Des Moines Creek Technology Campus. All of these 
improvements are anticipated to be undertaken before 2000. By 2020, the Region is expected to have 
implemented the SR 509 Extension and South Access connection to Sea-Tac; thus, that project has been 
included in the year 2020 analysis. 

Comment R 4 1 6 :  The Regional Commission on Airport Affairs and Mr. Frause questioned why a 
preferred ai$eld alternurive had been selected for the Draft EIS (the 8,500 foot long 
new runway), yet no preferred lrmdride elements were identified. 

-: Each of the "With Project" alternatives identified in Chapter II includes a new parallel 
runway located 2,500 feet west of existing Runway 16L134R Factors leading to the use of the 2,500 ft. 
separation in the alternatives carried forward for analysis are discussed in Chapter U, Section "Individual 
Alternatives to Satisfying the Needs" beginning on page IT-1 of the Final EIS. The Draft and Final EIS 
address the range of runway lengths up to 8,500 feet. A preferred runway length was not identified in the 
Draft EIS - three specific lengths (7,000 feet, 7,500 feet and 8,500 feet) were assessed. See response to 
comment R 4 1 4 .  Based on wst and operational efficiency, the Port of Seattle selected the North Unit 

k. 
Terminal as the preferred terminal option (Alternative 3). 

Comment R-4-17: The Airport Communities Coalition nofed that the "Delayed Alternative" was not 
considered in the Drafr EIS, m is required by the Washington State Environmental 
Policy Act. 

-: This alternative was included briefly in the Drafi EIS as the "Blended Alternative". The 
Final EIS, Page 11-18 contains additional discussion concerning the SEPA provisions concerning 
assessing the benefits and disadvantages associated with delaying the implementation of the proposed 
Master Plan Update improvements. 

Comment Rd-18: The Airport Communities Coalition and Mr. Kennedy stated that the EIS must 
examine the alternatives both separately and cumulatively. The commentor indicated 
thd the Draji EZSpremawely dismissed a blended alternative and failed to consider the 
combination of a number of other landside and airside alternatives. - 

-: The President's Council on Environmental Quality regulations require that EIS's 
"Rigorously explore and objectively evaluate all reasonable alternatives, and for alternatives which were 
eliminated from detailed study, briefly discuss the reasons for their having been eliminated." Chapter 11, 
Section "Individual Alternatives to Satisfying the Needs" of the EIS sets forth the alternatives that are 
evaluated for meeting the identified needs. The broad categories of alternatives that were considered 
include (1) the use of other modes of transportation; (2) the use of other airports or construction of a new 
airport; (3) activityldemand management; (4) new runway development alternatives; (5) technology 
alternatives; (6) blended alternatives; and (7) landside development at Sea-Tac. Within each of these 
broad categories of alternatives, the EIS addressed a number of sub-alternatives. 

c 
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The proposed new parallel nmway would address the need to reduce poor weather operating delay at 
both current and future levels of activity. The blended alternative, encompassing the use of alternative 
modes, use of existing airports, and activityldemand management methods, was determined to be 
infeasible because the combined alternatives would not divert a sufficient level of airport activity to 
obviate or delay the need for the proposed third m a y .  Rationale leading to this determination are 
identified in Chapter 11, Draft EIS pages 11-22 through 11-23 (see Final EIS page 11-18 through 11-19). 
Considered together, the alternatives included in the blended alternative does not meet the need. 
Therefore, the blended alternative was determined to be infeasible and was not included among the 
alternatives carried forward for additional analysis. 

With regard to the range of alternatives considered, it is necessary to consider the breadth of options 
associated with each category of alternatives and the relationship between this EIS and past planning 
effortslenvironmental assessments that have evaluated the feasibility of various options. Each of the 
broad alternative categories encompasses a number of specific strategies for addressing the given needs. 
Thus, while only one blended alternative category was considered, that blended alternative encompassed 
a wide range of possible combinations. Some specific alternatives may not have been directly mentioned 
in this EIS, but have been considered in previous studies such as Flight Plan and have been incorporated 
into the EIS by reference. 

comment R e :  The Southwest King County Community Group noted an inconsistency in the review 
ofpotential sites for air tr@c control fdlities (Drafi EISpage Il-33). One part ofthe 
discusion states that Site 4 war not consideredfurther, while another portion of the text 
states that Site 4 was selected as one of three preferred tower sites. 

Response: Comment noted. In response, the Final EIS has been prepared to clarify the various 

-l altematives for the air traffic control tower. 

/ Comnunt R420: Four cornmentors asked for clarification of how diversion of passengerssfrom air to 
rail war calculated. The Airport Communities Coaliton, M. Peyton (Ravema-Bryant 
Community Association), the Regional Commission on Airport Affairs, and the Seattle 
Community Council Federation submitted comments related to this issue. 

Response: Table 11-2 (page 11-2C) summarizes the percentage of origin and destination (O&D) 
passengers traveling between Sea-Tac and the top 25 cities. 'Ihe focus is on 0&D passengers because 
connecting passengers are unlikely to consider rail as an alternative to air travel. 08cD passengers have a 
-greater likelihood of considering diverting to rail, provided that travel time and service frequency are 
competitive. In 1993, Portland accounted for 2.7% and Spokane accounted for 2.0% of all O&D 
passengers. Vancouver, BC was not cited as one of the top 25 cities, with a share of 1% or less. 

O&D passengers are only a percentage of total passengers. Portland and Spokane's percentage of 
enplanements are 1.6% and 1.2% respectively. Thus, together the two cities constitute approximately 
2.8% of total enplanements. 

Given the small percentage of O&D passengers traveling fiom Sea-Tac to markets that would be served 
by either high speed rail or other improved rail service (less than 5%), it is quite conservative to state that 
less than 5% of all passengers could be diverted to rail. WSDOT estimates that 190,600 passengers 
annually could be diverted from air to rail if a high speed rail system were available by 2020. However, 
this would constitute less than 1% of all passengers in 2020 and less than 2% of operations in 2020. 
Diversions from air to rail would be even lower if high speed rail were not available. 
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t Rd-ZL: The Regional Commission on Airport Agairs asked for clarz~cation of how diversion 
ofpassengers to rail was treated in demandprojections for the Airport. ( 

-: Given the very small percentage of passengers that are expected to divert fiom air to rail, the 
model projecting future demand for air transportation did not deduct any diversion to rail. WSDOT 
projects that less than 1% of all passengers would divert from air to rail in 2020 if true high speed rail 
were available. However, high speed rail is not expected to be available by 2020 given acquisition costs, 
the timeframe needed to develop, and the uncertainty of fmancing. Rail improvements in the existing 
corridor would be expected to divert even fewer passengers to rail. Consequently, the impact of such 
improvements on demand projections for Sea-Tac is minimal. 

Comment R-4-22: Several cornmentors stated that commuter aircraft should be diverted to another 
airport. Commentors suggested Boeing Field. Moses Lake, Paine Field and McChord 
as potential sites for a commuter airport. Ptis comment was made by Airport 
Communities Coalition, Mr. Hemey, Regional Commission on Airport Affairs, M. N. 
Scott, and Mi. West. 

m: Commuter aircraft are defmed as "those carriers that provide regularly scheduled passenger 
or cargo service on aircraft seating fewer than 66 passengers or holding cargo with 18,000 pounds of 
payload or less". The Draft and Final EIS discusses the potential to divert commuter traffic to another 
&port in Chapter I1 Section "Individual Alternatives to skisfying the Needs" beginning on page II- 1 of 
the Final HS.  

This alternative was found not to be feasible for several reasons. Most commuter aircraft carry 
connecting passengers, and restricting their access to Sea-Tac would disrupt the hubbing practices of the 
airlines and delay passenger travel. If commuter access were restricted, it is likely that some markets 
would use larger aircraft to have continued access to Sea-Tac. Other markets might lose service to the 
Region, forcing connecting passengers to drive to Sea-Tac rather than take a commuter flight. 
Additionally, if commuter traffic were diverted to another airport in the Region, it would be necessary to 
have ground transportation between that airport and Sea-Tac so that those passengers could make 

t 
connecting flights at Sea-Tac. Without a rail transit connection available between the airports, 
significant congestion would occur on area roads. While the Region is considering a regional transit 
system, including bus and rail components, it is not proposed to serve other airport facilities. In addition, 
the transit system has not received voter approval, nor are the proposed construction and operation 
phases scheduled to become effective within the timeframe of the needs of Sea-Tac. An administrative 
action that would prevent or limit access to Sea-Tac by these uses may be discriminatory and most 
certainly be the subject of litigation. This alternative would substantially interfere with air transportation 
for large numbers of passengers. 

TING CONDITIONSIAFPECTEDENVIRONMENT 

-t R-5-1: M. Brown, Mr. Burke, M. Grubb, Mr. Scarvie, Mr. Soltis, Southwest King County 
Communiv Group, and Mr. Whitled submitted comments concerning the detection of 
grime, residue and soot particles in residential areas that they believe originate from 
aircraft exhaust- - Residents have expressed concerns that the source of 'black speckles' or 'black residue' on 

their personal property is unburned jet aircraft fuel. In response to such concerns, the PSAPCA initiated 
a resii-e sampling program in the surrounding Airport area in January, 1994. Three samples of the black 
residu. were collected and independently analyzed by a local air quality laboratory. The results 
indicated that the black speckles were a fungal material with associated green algae and minerals. 
Accord'mg to the lab, the residues were inconsistent with burned diesel fuels such as aviation Jet-A fuel. 
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In response to continuing concerns from area residents, the Port of Seattle conducted a separate study of 
the residues. The study was initiated in January of 1995 and included the sampling of residues at three 
separate residences. Residue samples were collected from three residences and forwarded for laboratory 
testing to define the probable sources. One residence sampled (Site 1) is located less than one mile 
northeast of the Airport. The second site (Site 2) is located approximately three to four miles south of 
the A i i r t .  Site 3 is located approximately one mile east of the Airport. To provide the laboratory with 
a compmble sample of actual aircraft exhaust residue, a residue sample from the exhaust outlet of a jet 
aircraft was collected. This sample was also forwarded to the same laboratory for comparison to the 
residential samples. 

According to the laboratory, each of the residential samples exhibited characteristics that were unique to 
that particular site, i.e., color and composition. Overall, the composition of each site consisted of a 
variety of substances, including fungus, insect particles, mineralslsoil, other particles, and soot. 
However, the percentage of soot exhibited at  all three sites was small. Additionally, based on particle 
size, the soot at the off-airport residential sites was found to be more typical of motor vehicles or wood 
burning activities. The soot samples taken from the jet aircraft exhaust outlet consisted mostly of carbon 
soot less than twenty-two micrometers in size. The heavy soot in the jet exhaust sample prevented the 
identification of other substances. However, the important identification was the small size of the soot 
particles that were typical of aircraft engine combustion. Consequently, the majority of the soot 
identified from the three residential test sites was larger than the particle size that would be expected 
h m  aircraft engines. The results of the residue sampling program are included in Appendix D of the 
EIS. 

Comment R-5-2: A number of commentors expressed concern that the Draft ELSfocused too narrowly 
on the immediate area around Sea-Tac Airport and did not address impacts and 
mitigation requirements in a broader mea. Other commentors requested clarijication of 
how the two sludy areas were defined (General Study Area and Detailed Focus Area). 
The following individuak or grmps made this comment: Airport ComnnmiCies 
Coalition, Mr. Akers, Mi. Bullard (Queen Anne Community Council), Ms. Brown, Mi. 
Dolvey, Ur. Elder, Mi. Frause, M. Frawe, Ah. Gates, Magnolia Community Club, Ah. 
McDacgall. the Ostennan fmily, M. Peyton (Ravema-Bryant Community Association), 
Regional Commission on Airport Afairs, Southwest King County Community Group, 
and M. Vermeier. 

s c  Within the framework of NEPA and SEPA guidelimes, the Draft and Final EIS identifies all 
environmental impacts that are anticipated to occur as a result of the proposed airport improvements. 
Attempts were made to use consistent study areas where applicable. Several study areas were identified 
to enable presentation of the most significant impacts, as well as lesser impacts. For purposes of 
analyzing land use related environmental impacts associated with the Airport, a general study area was 
defined as the area potentially affected by existing and future noise exposure of 60 DNL and greater. 
The generai study area encompasses approximately 29,650 acres of land including portions of 
unincorporated King County and all or portions of eight cities: Seattle, Tukwila, SeaTac, Normandy 
Park, Des Moines, Burien, Federal Way and Kent. The general study area encompasses the Port Noise 
Remedy Program boundaries and is the area presently most affected by aircraft overflights. 

The detailed focus area is defmed as the area which would be disrupteh to construct the alternative 
improvements. This area includes all lands that might be acquired. It generally includes the Airport and 
the area within the immediate vicinity of the Airport. In some cases, however, the graphic image of the 
area shown varies depending on the type of impact being described. 

When considering several environmental factors, other study areas were considered. For instance, when 
considering induced socio-economic impacts, the benefits of the Airport are Region-wide. Impacts from 
hauling would occur along the haul routes, with increasing impacts as the hauling activities converge 
upon the construction site, within the general study area. Thus, the study areas for these factors were 
broadened to represent where the impacts would be experienced. 
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t R - - .  5 3. A number of comments indicated that the Draji EIS contained insuficient analysis 
pertaining to the cumulative impacts of the proposed Master Plan development. The 

(1 
following individuals made this comment: Airport Communities Coalition, Mr. Kennedy, 
Mr. Newby, M. Patterson, Regional Commission on Airport Aflairs, Southwest King 
County Community Group, and Mr. Towe. 

ResDonse: Each section of Chapter IV, "Environmental Consequences" addresses the cumulative 
impacts (if any) anticipated to occur &om the Master Plan Update improvements. Because of the 
number of comments received on the Draft EIS, a clarification of the actions included in the cumulative 
evaluation was included in the Final EIS in the introduction of Chapter IV. 

A comment was received from the Southwest King County Community Group concerning cumulative 
imnacts to air and water quality in regards to the additional consumption of energy and natural resources. 
. , ..S addresses this issue on page IV.9-8 (Air Quality) and IV.22-7 (Energy). 

A comment concerning the cumulative effects on surface transportation associated with the proposed on- 
airport hotel was received from the Regional Commission on Airport Affairs. The additional traffic 
levels associated with the proposed hotel would affect the terminal roadways and this analysis was 
addressed in Chapter IV, Section 15 "Surface Transportation" of the Draft EIS. The Final EIS includes a 
new appendix that focuses on the on-airport roadway system (see Appendix 0-B) Additionally, the 
impacts to air quality associated with the increased vehicle trips as a result of the proposed hotel were 
addressed in Chapter IV, Section 9 "Air Quality". 

Comment R-5-4: A number of comments were received concerning the existing air, noise and water 
impacts that were observed as a result of operations occurring at the Airport. Most 
residents are concerned that existing air, noise and water conditions would only worsen 
as a direct result of the proposed Master Plan development. The following individuals 
made this comment: A Concerned Citizen, Airport Communities Coalition, Aircrafr 
Noise Abatement Committee (ANAC), Mr. Alishokis, Ms. Alishokis, M. Allen, Mr. Akers, 

C 
Ms. Amelia, Mr. Anderson, Mr. Ashund, Mr. Austria, Mr. Bader (henna-Bvant 
Community Association), Mrs. Bdch, M. Bass, Mr. Bedayan, Mr. Berg, Mr. Berho Mr. 
Bittermann, Mr. Borgmcmn, Mr. D. Brown, Ms. & Browne, Ms. Browne, Mr. Burke, M. 
Byrd, Ms. Cauble, Mr. & Mrs. Carlson, Church Council of Greater Seattle, Ms. ClarR, 
Communities Against Noise (Cm, Mr. Clymer, M. Conner, Ms. Coyote, Mr. Creech, 
Mr. Depner, Mr. Dettmrm, Mr. Docherty, Mr. Driscoll, M. Dulaney, Mr. Eaton, Mr. 
~ a r d r ,  Ms. Elder, Mr. & M s .  Engel, Ms. Engstrom, M. Erickson, Ms. Feckley, Ms. 
Ford, Ms. Gilbreath, M. Gates, Ms. Gendo, M. Gibbons, Mr. Keyes, Glen Acres 
Homeowners Association, Mr. Graham, Greater Federal Way Chamber of Commerce, 
Ms. Grubb, Mr. Hablin, Mr. Hdes, M. Harding, Mr. HMeId, Mr. Hauser, Mr. 
Helrand Ms. Heslop, Mr. Hess, Ah. Hill, Mr. Hitt, Ms. Home-Webster, Mr. Horsley, Mr. 
Hoglund, M. Hubbard, Mr. Hultberg, Ms. Jackson. Mr. Jones, Mi. Judd, a. Karlinsey, 
Ms. Kellogg, Ah. Kemron, Ms. Kennedy, Ms. Kishida, M. Kishida-Haley, Mr. Mug 
(North k t  District Council). M. Kumar, Ms. k g ,  Mr. LeCompte, M. Lepley, M. 
MacPherson-Krutskzy, Mr. Mae*, M. Maes, Magnolia Community Club, M. 
Mason, Ms. Marshall, Ms. MMcCier, Ms. McDougall, Mr. McGrath, Mr. & Mrs. 
McKinney, Mi. Moeller, Pink Keo Monorath, Ms. Moriyason, Ms. D. Miller, Mr. Miller, 
Ms. N. Miller, M. Moore, M. Nelson, Ms. O'Brien, M. Okamoto, M. O'Keefe, Ms. 
Osborne, the Osterman family, Mr. Peterson, Mr. & Mrs. Platt, Mr. Pomeroy, Prince of 
Peace Lutheran Church, Ms. Price, Mr. Priest, Queen Ann Conununity Council, Mr. 
Peyton (henna-Bryont Community Association), M. Rannig Mi-. Rees, Regional 
Commission on Airport Aflairs, Mr. Reardon, Mr. Rice, Mi. Richter, W. Rondaz, Mr. 
Rosenblatt, Ms. Ross, Mr. & Ms.  Saladis, Mr. Schuster(Wedgewood Community 
Council), Mr. L Schuster, Ms. Scott, Seattle Community Council Federation, M. 
Shinyeda, both Ur. Sican 's, Mr. Simons, M. Smith, Ms. Smith-Buehler, Ms. Sobers, Mr. i 
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Soltis, M. Sonislo, M. Spears, Ms. St. Laurent, Mr. Stankey, M, StanKey, Mr. Stark, 
Us. Stemberg, M. Stonehockzr, M. Swhela, M. TaIley, M. Tqlor, Ms. Terrell, M. 
Zhomson, Mr. J 1mpson ,  Mr. Toepelt, M. Uriyu, Mr. & Mrs. Voeller, Mr. Webster, 
Ah. & Mrs. West, M. West, Mr. Whitled, Mi. Wiberg, M. Williams, M. Woodward 
Us. Yamamoto, and M. Y a k  

Resynse; The existing environmental impacts associated with Sea-Tac Airport are discussed in 
Chapter III "Affected Environment" and throughout Chapter IV "Environmental Consequences" of the 
EIS. The environmental impacts anticipated to occur with the proposed Master Plan Update 
improvements are discussed in Chapter IV. In many instances, the environmental impacts associated 
with airport activity are expected to be less in the future in comparison to the existing impacts. 

Comment R-5-5: A number of commentors suggested that there have been a recent change in flight 
patterns. The following individuals made this comment: Mr. Akers, Ms. Allen, Ms. 
AmeIia, Mr. Anderson, M. Austria, Mrs. Balch, Ms. Bass, Mr. Berho, M. Bittermarin, 
Mr. Brome, hh. H Browne, M. Browne, M. Cauble, M. Coyote, M. Depner, Ah. 
Dettman, Mr. Driscoll, Ms. Nmcy Dulaney, Mr. Edwarrds, A&. & Mrs. Engel, Ms. 
Engstrom, M. Ford, M. Gibbons, Mr. Keyes, M. Harding, Mr. Helland, M. Heslop, 
Mr. Hess, M. Hill, Mr. Hit?, Ms. Home-Webster, Mr. Horsely, Ms. Hubbard, Mr. 
Hultberg, MY. Jackson, Mr. Jones, M. Judd, M. Joyce Karlinrey, M. Kellogg, Ms. 
Kemron, M. Kishida, Ms. Kishido-Haley, M. Kumar, M. Lang, M. Lepley, Ms. 
MacPherson-Krutskey, Mr. hhedche, M. Elaine Maes, Ms. Marshall, M. Mason. M. 
McCollier, M. Pink Keo Menorah, M. Moore, M. O'Brien, Ms. OOkmnoto, Ms. 
O'Keefe, M. Osborne, Mr. Peterson, M. Rannig, M. Rannig, Mr. Reardon, Mr. Rice, 
Mr. Richardson, Mr. R o h ,  Ms. Ross, Ms. Scott, M. Shined4 Mr. Skhtuter 
(Wedgauood Communily Councir), both M. Sican k, Mr. Simom, M. Smith, M. Smith- 
Buehler, Ms. Sobers, hh. Spears, Ms. Stonehocker, Ms. Swhela, Ms. Talky, Ms. Taylor, 

-~ Mr. Toepelt, M. Uiiyu, Mr. Webster, M. Williams, M. Woodward, Mr. Yada 

Res-ponse: The comments indicated that residents north of the Airport, particularly in Columbia City 
and the Rainier Valley, expressed concern over perceived increased noise exposure levels from aircraft 
overflights during the spring-summer of 1995. Based on these comments, the Port and FAA investigated 
the cause of the citizen comments. North flow arrivals and depamires typically occur during VFR (good 
weather) conditions. Therefore, based on the number of "good weather days" that the Seattle area 
experienced in the spring and summer of 1995, Sea-Tac Airport operated, largely, in a north flow arrival 
and departure pattern. Additionally, ihe number of aircraft operations occurring at the A i r t  have 
grown over prior years. The increased number of aircraft operations and the increased occurrence of 
VFR weather conditions has resulted in additional operations to the north of Sea-Tac during good 
weather conditions. However, there has been no alteration in the flight patterns. In addition, the Port of 
Seattle has compared the flight tracks from prior periods with actual spring 1995 tracks. This 
comparison showed that that no changes in flight tracks are occurring to areas to the east. The FAA did 
discover that there was a slight drifting of tracks to the west in the Duwamish, where no comments were 
received. The FAA and Port are presently investigating the cause of this westerly drift. 

v: Southwest King Comty Community Group requested that the land uses near Sea-Tac 
be clarified. 

Jtesponse: On page 111-2 of Draft and Final EIS, the following is stated: "The majority of land 
surrounding Sea-Tac Airport is presently zoned 'Industrial' to permit airport-related land uses, 
'Commercial' to permit the types of businesses located along SR-99, 'Urban-High or Medium' to permit 
the multifamily housing adjacent to SR-99, and 'Airport Use and Aviation Business Center' to permit the 
business park development occurring in areas directly adjacent to the airport." Thus, the majority of land 
directly surrounding Sea-Tac Airport is not zoned industrial only, but rather is zoned by the variety of 
land use classifications noted above. In addition, the SeaTac Comprehensive Plan (adopted 1994) 
classifies most airport lands owned by the Port of Seattle as "Airport Industrial," and retains the "Low 
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Density" residential land use designation for the West SeaTac area west of the airport pending 
completion of the West SeaTac Subarea Plan in 1996. (. 
Comment R-5-7: A comment was received stating that three of the future planned development items 

discussed in Chapter 111 are no longer being considered for development. Mr. Peyton 
(Ravenna-Bryant Community Association) stated that the RTA and the Regional Justice 
Facility were no longer being considered for development. Additionally, the Southwest 
King County Community Group commented that the Des Moines Technologv Campus 
has not yet been accepted by the Des Moines City Council. 

ResDonse: In March, 1995, voters from the counties of King, Snohomish and Pierce did not approve the 
proposed Regional Transit Authority (RTA) Plan. However, the RTA is considered a long-term regional 
transportation improvement project and is included in the Puget Sound Regional Council's adopted 1995 
-. In addition, a revised RTA plan will likely be presented to the voters 
of King, Snohomish and Pierce Counties in 1996. The Final EIS surface transportation analysis includes 
the revised RTA Plan as described in Chapter IV, Section 15 "Surface Transportation". 

The Federal Detention Center Final EIS was approved and construction has already commenced at the 
site. Additionally, the Federal Detention Center has been fully Federally funded for its construction. 
The Federal Detention Center is scheduled for opepion by October, 1996 and is located at the 
southwestern intersection of 26th South and South 200 . 

The Des Moines Creek Technology Campus Master Plan and SEPA Final EIS have been submitted for 
approval to the Des Moines City Council. To date, the proposed campus has not yet been approved by 
the Des Moines City Council. However, it is expected that the Council will vote on the Des Moines 
Creek Technology Campus project in the fmt quarter of 1996. An updated progress and status of the 
Des Moines Creek Technology Campus project has been included in Chapter 111, "Affected 
Environment" of the Final EIS. (. 
-: Mr. Frame requested that the future planned developments discussed in Chapter HI, 

be jiuther clarzj?ed and explained in relationship to the "With Project" conditions. 
Additionally, M. Frame requested that information on local and county future planned 
development; and informotion regarding local and county comprehensive land use 
plans, be incorporated into the Final EIS. 

- 2 0 s  The issue of future planned development and the relationship of these regional actions to 
at . - 3 improvements have been clarified in Chapter III of the Final EIS. Information concerning 
p1a-i.d development in the general study area is also included in Chapter 111. Information concerning 
the local and county comprehensive land use plans is included in Chapter IV, Section 2 "Land Usen of 
the EIS. 

Comment R-5-9: The Southwest King Counly Chamber of Commerce commented on the eflects of the 
existing and projected air quality impacts on the businesses along International 
Boulevard 

-Chapter IV Section 9 "Air Quality" of the EIS contains a detailed examination of air quality 
conditions. In response to comments received concerning the surface transportation analysis, the surface 
transportation analysis was updated to reflect the current forecast plans, as was the air quality analysis. 
The analysis in the Draft, as well as the updated analysis in the Final EIS, shows that high concentrations 
of Carbon hlonoxide currently exist along International Boulevard in the vicinity of Sea-Tac Airport. 
This analysis shows that currently, air quality conditions along this road do not exceed the hourly 
standard, but that the 8-hour standard is exceeded. While air p.01lution conditions are expected to 
improve in the future, regardless of the improvements undertake at Sea-Tac, the &hour CO standard is 
still expected to be exceeded. Air pollution conditions do not appear to adversely affect the business 
along International Boulevard. 

(, 
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) Due to the increase in air pollution concentrations orpeoted under the "With Roject'' alternatives, a 
number of mitigation measures are recommended. These include: 

Intersection of International Boulevard and South 170th Street 

Dual, northbound left-turn lanes on International Boulevard and a high-capacity, eastbound free 
flowing, right-turn lane for South 170th Street. 

Relocation of employee parking at the South 170th Street parking garage to the proposed employee 
lot to be located north of SR 5 18. 

The mitigation measures for this intersection would substantially decrease the amount of time in which 
vehicles would idle there and would reduce the amount of employee traffic accessing the South 170th 
Street parking garage by way of South 170th Street. 

Intersection of International Bonlevard and South 188th Street 

The reduction of employee parking at the South 170th Street parking garage would also reduce the 
employee related in the existing terminal area, and at the intersection of International 
Boulevard and South 188th Street. 

Additionally, the Port of Seattle continues to support the air quality initiatives which have been enacted 
in the Puget Sound Region to address regional air quality concerns. The proposed mitigation measures, 
as well as the air quality initiatives adopted in the Puget Sound Region, would help to reduce the 
potential for air quality impacts to those business located along International Boulevard. 

3 Commcnt R-5-10: The Southwest King Comfy Community Group requested that the EZS define whether 
pollutants (glycol and amnwnia) were initiated Porn Airport activities or fiom nearby 
communities. 

R-ei As described by the Draft and Final EIS, Chapter IV, Section 10 "Water Quality and 
Hydrology'', ethylene and propylene glycol are presently used in the deicing of aircraf€, and urea and 
potassium acetate are used to deice runways at Sea-Tac A i i r t .  Most of the aircraft deicing areas drain 
to the Industrial Waste System (IWS). However, some glycol and ammonia (from urea) have been 
observed in stormwater nmoff. Because deicing is needed only a few times each year, relatively small 
quantities of these substances are used annually during A i i r t  operations compared to other large 
airports. 

Some heavy metals, particularly copper, lead and zinc appear to violate both chronic and acute toxicity 
standards for aquatic life. National and local studies of urban runoff have shown that copper, lead, and 
zinc are generally the most common and abundant metals in urban runoff. Therefore, Urban and Airport 
stormwater runoff contribute to elevated levels of pollutants in Miller and Des Moines Creeks during 
storms. 

Comment R-5-11: Southwest King County Communill, Group requested that the EZS substantiate the 
claim that existing surface waters generally appear good 

Response: There are a number of surface water and ground water resources within the Airport area. 
Surface waters include Miller and Des Moines Creeks (and their tributaries) and Puget Sound. Miller 
and Des Moines Creeks are Class AA (extraordinary) with regard to water quality standards. As 
discussed in Chapter IV, Section 10 "Water Quality and Hydrology", the water quality generally appears 
to be good within the surface waters of Miller and Des Moines Creeks based on the presence of resident 
and anadromous salrnonid populations (Le. trout and salmon). Salmonids, which require cold, clean 
water, generally are indicators of good water quality. 
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- - 5 12 : Mr. Frause requested information on habitat impacts in the project area as a result 
of the proposed airport improvements. Spcifically, the commentor inquired about the 
fate of the areas not characterized as managed grassland. (. 

Refer to Chapter N, Section 16 "Plants and Animals", for a more detailed description of the 
habitat impacts. 

NOISE 
W n t  R-64A: A number of commentors expressed concern about current levels of noise in the 

airport environs. Other commentors stated that they had not perceived a reduction in 
noise in recent years. Still others commented that noise tws become worse in recent 
years or aircrafr do not follow established procedures. The following individuals or 
groups made this comment: the Airport Communities Coalition, Ms. Brown, Mr. Frame, 
Mr. Forrey, Mi. Gates (City of Federal Way), Ms. McDougall, Mr. McGrath, Mr. Peyton 
(Rmenna-Bvant Community Association), Mr. Priest, Regional Commission on Airport 
Affairs, the Southwest King County Community Group, M. Wiberg, and Mrs. Whitled 

Resoonse: Existing noise levels are detailed in Chapter N, Section 1 "Noise" and Appendix C of the 
EIS. The patterns of noise exposure are representative of the use of flight management programs 
developed in past years, including the FAA's Four-Post air W c  control system, the initial runway 
heading departure procedures for jets, and the Port of Seattle's Noise Budget and Nighttime Limitations 
programs. Noise level reductions are demonstrated by the change in exposure identified by earlier 
planning studies. Every effort was taken to assure that the noise contours presented in this EIS for the 
existing conditions reflect average annual operational characteristics in 1994. 

Comment R-6-u: A number of commentors expressed disbelief or found illogical the disclosure thut 
future noise contour sizes would be reduced given the addition of a third parallel 
nmwoy and the addtion of operations by parsenger and heavy cargo aircraf Other 
commentors are concerned that the Master Plan Update will increase noise over certain 
neighborhoods. i% following individuals or groups made this comment: Regional 
Commission on Airport Affairs, Ms. Brown, Mr. Derrick (King C o u q  Department of 
Development and Environmental Services) Mr. Carpenter, Mr. Creighton, Mr. Frame, 
Mr. & Mrs. McKinney, Mr. Miedema, Regional Commission on Airport Affairs, Mr. 
Rolfs (City of SeaTac), Mr. Rosenberg, Mr. Schneider, Seattle Community Federation, 
and the Southwest King County Community Group. 

In accordance with Federal Aviation Regulation (FAR) Part 36, aircraft are categorized as 
Stage 1, Stage 2 and Stage 3 (the quietest). The Airport Noise and Capacity Act requires the phase-out 
of Stage 2 aircraft by year 2000. Stage 1 aircraft were phased-out in 1985. Due to advanced engine 
technologies and better design, each Stage 3 aircraft produces only a fraction of the noise energy 
produced by a similarly sized Stage 2 aircraft. To produce approximately the same total noise energy 
level, it would be necessary to increase the numbers of forecast Stage 3 operations by a factor 
proportionate to the ratio between the noise energy of the Stage 2 and Stage 3 aircraft. For example, if a 
Stage 2 aircraft is ten decibels louder than a comparably sized Stage 3 aircraft, ten times as many Stage 3 
operations would be required to produce the same total noise level. In locations with mixed Stage 2 and 
Stage 3 operations, each Stage 2 aircraft removed from the fleet could be replaced by approximately ten 
similarly sized Stage 3 aircraft without enlargement of the noise exposure area. At Sea-Tac, the forecast 
increase in operations is approximately 30% over the next 25 years. The noise reduction results from the 
phase-out of Stage 2 aircraft would more than offset that growth in operations. Consequently, for the 
Do-Nothing alternative, the current noise contour sizes would exceed each future condition. 

If one were to overlay the &tours of the existing conditions (1994) on each individual future case 
(2000, 2010, 2020 for Alternatives 1 through 4), the areas beyond the anticipated boundaries of the 
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Airport are currently exposed to more noise energy than would occur in a foreseeable future year. A 
comparison of the "With Project" contours to "Do-Nothing" contours for the same year demonstrated 
that in each case, the development of a third parallel runway would slightly increase the size of the noise 
exposure pattern for that year. This occurs due to the redistribution of noise energy among two or three 
runways. However, areas where significant noise exposure would result from the proposed 
improvements (an increase of 1.5 DNL or more at noise sensitive uses within 65 DNL) have either 
already been mitigated through the Port's existing Noise Remedy Program or are proposed for mitigation 
through the actions included in this EIS. 

Comment R-6-2: Mr. Peyton (Raverma-Bryant Community Association) and the Southwest King County 
Community Group requested clar@cation of the basis for a 1.5 DNL threshold of 
signijhmce. 

flesponse: The FAA has determined that an increase of 1.5 decibels in the DNL level at any noise- 
sensitive location falling within the 65 DNL noise exposure contour is significant. This increase equates 
to an increase of approximately 41% in total noise energy, with a perceived increase of about 15% (based 
on a doubling of perceived noise with each ten decibel increase in overall DNL level) and an increase of 
approximately 3 percent in the proportion of persons highly annoyed by aircraft noise at 65 DNL. The 
1.5 decibel or greater change at 65 DNL is established by FAA Order 1050.1D as the threshold requiring 
analysis of impacts in greater detail. Table IV.l-2 discloses the locations where noise increases are 
projected to exceed this thresholds of significance. 

Comment R-6-3: Several commentors are concerned that the noise contours are inaccurate, as they do 
not reflect: a) new aircrafr mes;  6) flights exemptedfrom the Port's noise budget and 
nighttime limitations programs; c) ground noise; d) maintenance nm-ups; e) commuter 
flights; j helicopters; gl certain air traffic control procedures; h) flight procedure 
adjutments; and 8 "the Port of Seattle current noise monitoring is the sole basis for the 
noise projections': The following individuals or groups made one or more expressions 
of this comment: Regional Commission on Airport Affairs, Mr. Peyton (Ravenna-Bryant 
Community Association), Regional Commission on Airport Affairs, Mr. Scmie, and the 
Southwest King Counw Community Group. 

Response: The noise exposure analysis included in the EIS addresses each of the concerns expressed by 
the commentors. The following paragraphs individually outline the steps in the methodology that 
address each concern. 

a) Cornmentors cited the Boeing 777 and new-generation SST as being absent from noise 
evaluations. While it is true that information on the B-777 has not yet been made available in format for 
inclusion in the noise model, the FAA Office of Environment and Energy has approved the use of the B- 
767-200 with JT-9-D as having equivalent noise levels and flight characteristics. In accordance with 
FAA requirements, that substitution was used for the projection of future noise levels generated by both 
the B767 and B777 aircraft. No noise data is presently available for the new-generation SST, although 
the FAA published a policy statement that it expects "any future SST airplane shall produce no greater 
noise impact on a community than a subsonic airplane certified to Stage 3 noise limits.'* Its use at Sea- 
Tac is not forecast by the Master Plan Update, nor was it specifically incorporated into the computer 
input files for noise computations. However, as the SST would meet Stage 3 levels, another existing 
aircraft would likely serve as a surrogate, similar to the B-777 surrogate described earlier. 

b) Although certain flights are exempted from restriction under the Port's noise budget or nighttime 
limitations program, all f d - w i n g  aircraft operations occurring at Sea-Tac were included in the 
development of noise exposure contours. See also response to comments R-6-28 and R-6-29. 

-> 9 Federal Re* Vol. 59, No. 149, August 4, 1994, pg. 39679-80. 
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dd)  The noise effects of aircraft operating on the ground are considered in several ways in the noise 
exposure analysis: noise from aircraft taking-off or landing on the runway is incorporated into the flight 
mode evaluation of the simulation; taxi noise is incorporated through application of special Integrated (. 
Noise Model modeling techniques developed in conjunction with the FAA and the Volpe National 
Transportation Research Center at Massachusetts Institute of Technology; run-ups are a standard input 
component of the INM and frequency of occurrence information was derived from airport records for 
simulation. 

e) Operations by commuter aircraft are included in all noise evaluations as evidenced by the large 
number of turboprop aircraft in the forecasts and operational mix (Tables C-2, C-9, C-10 and C-1 1). 

f )  Helicopter operations are not incorporated into the noise modeling for two reasons. First, a 
limited number of helicopter operations occur at Sea-Tac and the Master Plan Update did not forecast 
that helicopter users would become prominent in the future. Furthermore, the total noise energy level 
generated by helicopter aircraft is so much less than that produced by fixed wing aircraft that they would 
not appreciably change the noise contour patterns surrounding the Airport. 

g) One commentor questioned why an LDA procedure, which was included in the FAA's 1995 
Capacity Enhancement Plan Update, was not included in the noise modeling. Another commentor 
questioned why flight tracks indicated on the 1982 Part 150 Noise Exposure Map were not modeled. 
Both concerns are the result of using outdated information. See response to comment R-3-21B 
concerning the LDA. The flight tracks which indicated early turns from the Airport were not used 
because earlier studies had recommended the use of straight-out departure courses. The flight tracks 
used in development of the baseline and future noise exposure patterns were based on Automated Radar 
Terminal System (ARTS) data as described in Appendix C of the Draft and Final EIS. 

h) One commentor expressed concern that aircraft takeoff profiles included in the data base of the 
INM were not adjusted to eliminate a problem found during a 1981 study of departure climb procedures 
at Sea-Tac. The study cited by the commentor was a review of flight profiles included in Versions 1 and 
2 of the Integrated Noise Model (INM). INM Version 3.8 was released in 1983 to partially correct the 
discrepancies between observed and actual climb profiles. Further corrections were made to the climb 
descriptions of several of the loudest Stage 2 aircraft during a revision of the model's data base in 1993. 
Until the release of Data Base 10 in 1993, the model assumed that many Stage 2 aircraft using JT8D 
engines would maintain takeoff power until reaching 3,000' altitude. Profiles for these aircraft were 
modified with the release of Data Base 10 to reflect profiles as actually flown by the carriers. They 
incorporated thrust reduction segments in accordance with Advisory Circular 91-53 "Noise Abatement 
Departure Procedure", resulting in shallower climbs than had previously been modeled. These also 
adjusted the thrust settings used by aircraft during takeoff climb to reflect the use of thrust cutbacks 
between 1,000 and 3,000 feet of altitude. The revised and more accurate profiles have been a part of the 
standard model data base since 1989. The release of INM Version 4 in 1993 provided the capability to 
adjust profiles for variations in airport elevation and temperature, a feature which was not available on 
previous models and which is designed to introduce greater accuracy into the modeling process. 
Numerous reviews at many airports have indicated that differences between profiles flown and profiles 
in the model do not warrant modification of the profiles unless special thrust control measures are in 
effect at an airport. 

i) One commentor expressed the belief that the noise analysis presented in the EIS is based "solely" on 
the noise monitoring program conducted by the Port of Seattle. As is discussed in Chapter IV, Section 1 
"Noise Impactsn, the analysis is based on an extensive review of airport operating conditions. A 
computer model, the Integrated Noise Model Version 4.1 1 was then used to project the impacts that are 
expected to occur in the future with and without the proposed Master Plan Update improvements. These 
computer projections have been contrasted with the actual measurements conducted by the Port. See 
response to comment R-6-5 which shows a strong correlation between the actual measurements and the 
computer projections. i 
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Comment R-6-4: The Airport Communities Coalition expressed concern that the noise contours are 
based on generic jlight tracks andjlightproJiles and emissions and are inacc2aate. The 
same reviewer suggested that the INM is highly sensitive to dzfirent sets of operational 
assumptions. 

Jtespnse: The INM contours are sensitive to modifications in average operating conditions, rather than 
the effects ofsingle occurrences. When the input data reflects the average conditions used by more than 
300,000 flights, as each alternative does, major changes in the operation of the A i i r t  must be 
accomplished to result in large changes to the contours. Based on the Port's sophisticated ANOMS 
System, an extensive review of flight tracks was conducted to ensure that the most accurate average 
flight tracks were used to assess noise exposure conditions. 

Factors which would result in substantial changes in the contours include: the addition/relacation of 
another runway, particularly in a nonparallel alignment; a general revision of flight track locations near 
the Airport, especially as de-es turn from runway heading; an adjustment in the percentages of 
north and south flow: a large change in the number of average day operations, as is the case with the 
three fuhue years of projection. The commentor also suggested that noise levels would be affected by 
variations in global and national economies and security. While this is hue, the general planning for the 
Master Plan Update and this EIS is based on reasonably foreseeable conditions and does not incorporate 
unforeseeable events that could occur. 

Comment R-6-5: Several commentors objected to the location of noise meannement sites in the Airport 
emironsfir the prqiecttion of contour locations. Okhers objected to the development of 
noise contours without noise measurements and demanded that the model be calibrated 
to noke measurements. Others question the dzyerences between the noise contours 
disclosed on the Port's 1991 Part I50 Noise Exposure Maps and the llraji EIS contours. 
The following individuak or groups made one or more expressions of this comment: 
Airport Communities Coalition, M. Brown, Mr. Dinndorf (Puget Sound Regional 
Council), the Regional Commission on Airport Affairs, and Mi. Scarvie. 

R- The Integrated Noise Model has undergone a series of updates over the last fifteen years. 
The Noise Exposure Maps for the Airport, published in 1991, were developed with Version 3.9 of the 
INM, which was stateof-the-art at the time. The contours developed for the Draft and Final EIS were 
calculated using the then most recent Version 4.1 1 of the model. The data base information in Version 
4.1 1 is updated from earlier versions, particularly in its more accurate defmition of departure profiles 
flown by several aircraft equipped with JT-8D engines (B-727, B737-200, DC-9 and MD-80s). The 
revised profiles provide for the use of a thrust reduction initiated at approximately 1,200 feet altitude - a 
procedure which has been in general use by air carriers for several years, but only incorporated into the 
model in June 1992. The revisions result in smaller contours for the same fleet mixes and numbers of 
operations, particularly if the JT-ID-equipped aircraft constitute a significant portion of the fleet. This is 
the reason that population and dwelling counts affected by 65 DNL from the Part 150 Study's 5-year 
forecast noise exposure contours- (1995 Noise Exposure Map) are substantially larger than the same data 
for the existing conditions (1994) in this EIS. 

The noise exposure contours for the EIS existing conditions were not developed using noise 
measurements collected at the Port of Seattle's noise monitoring sites. Noise monitoring sites are not 
sufficient in numbers and are not located at distances k enough from the Airport to be used in the 
delineation of the noise exposure contours. Although there are sufficient sites near the airport to provide 
information for input adjustment, the absence of sites at greater distance preclude the full array of data 
necessary for the modification of input information. Noise levels were computed for the baseline 
condition at each noise monitoring site as part of the grid analyses for this EIS. These are disclosed 
below in comparison to the measured level during the same period. 
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Location 
NMS-1 
NMS-2 
NMS-3 
NMS-4 
NMS-5 
NMS-6 
NMS-7 
NMS-8 
NMS-9 
NMS-10 
NMS-11 

vels 
Existing (1994) 1994 
Noise C m  - Difference 

67.8 68.9 0.9 
65.3 68.9 3.6 
70.8 71.2 0.4 
78.4 79.6 1.2 
65.6 66.9 1.3 
76.1 77.6 1.5 
70.8 70.0 -0.8 
68.2 68.1 -0.1 
64.8 67.6 -3.2 
68.0 69.2 1.2 
70.3 73.9 3 -6 

Sowce: - Existing noise data cxbactcd from INM evaluations by Landrum & Brown, 1995. Measured noise levels for 1994 
supplied by Port of Seattle Noise Abatement Office for January through December 1994. 

The locations of the Noise Monitoring System (NMS) sites are illustrated on Exhibits C-19 and C-20. 
The measured and calculated noise levels at each of the permanent monitoring locations used by the Port 
of Seattle generally fall within the bounds of reasonable expectation, typically described as three 
decibels. At sites NMS-2 and NMS-1, the measured level is 3.6 decibels greater than the computed 
level. Differences in exposure may be explained in part by a greater number of departures to the south 
during the twelve months of 1994 than was used in the development of existing contours, which reflect a 
south flow use percentage for 1993 and 1994. Site NMS-2 is exposed to more departure noise, while Site 
NMS-11 is near the Airport and exposed to a combination of back blast from south departures and 
approaches from the north. Measured noise levels also may include noise contributed to a location by 
sources other than aircraft. 

c 
Commenr R-6-6: The Southwest King County Community Group expressed concern that contours were 

' 

developed using Version 4. I1  of the Integrated Noise Model ( I N . ,  rather than Version 
2.7 as had been used in evaluations associated with a lawsuit. 

Resoonse: The latest version of the model in effect when a study is started is used for the development 
of all noise contours, unless special provisions are made for revisions using more recent updates released 
during the planning process. In this case, Version 4.1 1 was the most recent available version of the 
model. Contours using Version 3.9 of the lNM are presented in Appendix C. This commentor referred 
frequently to INM Version 2.7 which has been obsolete since 1983. However, evidence produced in the 
west side law suit at Sea-Tac included historic sets of noise exposure contours which were developed 
with both Version 2.7 and later versions of the Integrated Noise Model. 

comment R-6-7: The Regiond Commission on Airport Affairs submitted several comments concerning 
litigation that occurred in Chicago and the testimony provided by the Sea-Tac Airport 
EZS consultant project manager in that litigation. 

ResDonse: The Regional Commission on Airport Affairs referred to litigation (Ryan vs. City of 
Chicago), in which DuPage County brought suit against the City of Chicago (operator of Chicago 
O'Hare International Airport) concerning aircraft noise impacts on education. Ms. Mary Vigilante, then 
of Landrum & Brown, provided expert testimony in the case on behalf of the City of Chicago. Ms. 
Vigilante submitted an affidavit concerning how noise exposure from aircraft operations at O'Hare had 
declined between 1979 and the late 1980s. In accordance with a 1982 Court Decree and 
Intergovernmental Agreemenf the noise exposure contours developed for O'Hare used an early version 
of the Integrated Noise Model (INM Version 2.7). Until recently, the City of Chicago or its consultants (. 
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did not have reliable information concerning runway usage and flight tracks in use. Therefore, during 
that litigation, the plaintiffs attorneys asked numerous questions conceming the accuracy of the noise 
modeling process. Ms. Vigilante indicated that in lieu of information fiom the FAA's radar system, 
surrogate data had to be used. In addition, the plaintiffs attorneys requested that all of the underlying 
data used in the development of the noise contours be disclosed. The City of Chicago and Landrum & 
Brown complied with this request to the best of their ability, given the aged nature of many of the data 
elements. Following the request, the plaintiffs attorneys, as supported by the Court, requested that 
Landrum & Brown supply the plaintiffs with a stepby-step outline of how the noise model input data 
was constructed and provide greater detail concerning how the data in the affidavit was developed. Due 
to cost, the City of Chicago withdrew the affidavit. 

Independently, the State of Illinois Department of Aeronautics (IDOT) was asked to evaluate the 
techniques used by Landrum & Brown in developing noise exposure contours for O'Hare. IDOT 
contracted with another consultant to review the data and assumptions used in the most recent contours, 
prepared with MM Version 3.1 1 as part of a Part 150 Noise Compatibility Study. Recognizing the 
limitations of data availability concerning flight tracks and runway use, the consultant recommended 
several improvements in Landrum & Brown's modeling process, although the consultant determined that 
this would have little or no effect on the accuracy of the contours that had been produced. 

At Sea-Tac, the Port of Seattle has operated a sophisticated aircraft tracking system that uses data from 
the FAA radar system. Thus, these issues do not apply to the noise modeling at Sea-Tac. 

amment R&8: Several contmentors are concerned that the DNL metric wing A-weighted decibels 
does not adequately reflect a n t i c i ~ e d  changes m the noise levek associated with the 
m e  conditions, but rather, the frequency of operation should be evaluated as well. 
The following individuals or groups made one or more expressions of this comment: Ms. 
Brown, Mr. Burke, M. Rohlfi (City of SeaTac), Mr. Fumey, M. McDougall, M. 
Moeller, Mr. Peyton (Ravennu-Bryant Community Association), and the Regional 
Commission on Airport Afairs. 

Response: The DNL metric has been adopted for use as the principal metric in the evaluation of noise 
levels by all members of the Federal Interagency Committee on Noise (FAA, DOD, HUD, EPA, DOT) 
because it considers both the loudness of exposure and the duration of exposure (described as a function 
of the number of events on an average day). The A-weighting of the metric was developed to account for 
the sensitivity of the human ear to frequency levels produced by jet aircraft engines. Additional metrics 
have been provided in Appendix C of this EIS to describe single event noise levels, as well as the time 
that locations would be exposed to noise of various levels. 

Comment R-6-9: Several cornentors requested that the noise analysis disclose: a) the distribution of 
Dm, single event and time above information in areas beyond the study area; b) single 
event patterns m north flow operations; c) population or noise sensitive facilities 
exposed to noise levels below 60 DNL. The following individuals or groups made one or 
more expressions of this comment: Airport Comrnunittes Coalition, Airport Noise 
Abatement Committee, M. Brown, Mr. Bullard, Mr. Burkz, Ms. Gates, M. Peyton 
(Ravennu-B~yant Community Association), Regional Commission on Airport Afiirs, 
M. Stuhring, and the Seattle Community Federatlatlon Council. 

Response: a) The EIS presents information on several metrics other than DNL at more than 1,200 
separate locations within a study area which reaches well beyond the 65 DNL noise exposure contours 
for existing and future cases. These metrics include the 24-hour Leq, peak Sound Exposure Level, and 
duration (in minutes) each site is exposed to noise above 65, 75, 85, 95 and 100 decibels, as well as the 
DNL. The guidance provided by FAA Order 5050.4A requires the use of noise contours of 65 DNL and 
more, but suggests the use of a more detailed grid analysis if the proposed improvements are likely to 
benefit from additional analysis. This is the basis of the provision of the extensive grid tables and 
supplemental metric information presented for each alternative in Appendix C. 
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b) SEL footprints are presented in Exhibits C-2 through C-7 for single operations by several different 
representative aircraft types operating in both north and south flow conditions. Exhibits C-22 and C-23 (~ 
indicate the location of flight tracks used in development of noise analyses for both the Draft and Final 
EIS which fall beyond the study area. 

c) The determination of the number of persons, dwellings, or noise-sensitive facilities of various types in 
areas well beyond the 60 DNL is not required under the guidance provided by FAA Order 5050.4A. 
While such information might be interesting, it would not be particularly reliable or useful, because as 
modeled aircraft noise levels are decreased, the variability in the horizontal and vertical location of the 
aircraft increases to levels beyond the ability of the INM to adequately calculate. The model has internal 
limitations of 200 flight tracks and 200 different climb or descent profiles. These limits make 
computation of general contours at low DNL levels for multi-aircraft fleets unreliable. Within the 60 and 
65 DNL contours, the variability is generally low enough to adequately defme noise contours without 
substantive errors. Consequently, the lower levels of noise are rarely computed and impact levels within 
such lower contours are not available. 

nt R-610: Airport Communities Coalition, M. Frame, Regional Commission on Airport 
Afairs, and the Southwest King County Community Group questioned why the 60 DNL 
was developed if it was not used for analysis. - 

Resoonse: The 60 DNL is used in the EIS, as the existing 60 DNL contour guided the location of the 
study area for the evaluations. Based on experience, it is generally assumed that the existing 60 DNL 
would contain all future 65 DNL contours, assuming that the alignment of the runway system is not 
significantly changed and the scheduled phase out of Stage 2 aircraft proceeds unimpeded. The Federal 
Interagency Committee on Noise (FICON) found in August 1992 that "...With respect to health and 
welfare effects, there is not a sufficiently large body of scientific data on the effects of aircraft noise 
around civilian airports and military air bases to warrant the mandatory inclusion of DNL 60 or lower 
contours in environmental impact analyses. Additionally, there has not been any generally accepted 
research that shows significant effects of aircraft noise at this level that would impact the public health 
and welfare." 

w: Several commentors expressed concern that a Stage 3fleet with increased operations 
will not be quieter t h a ~  current conditions with a mired Stage 2/Stage 3 jleet. The 
following individuals or groups made one or more expressions of this comment: Airport 
Communities Coalition, Ah. Brown, Mr. R o w  (Ciry of SeaTac), Mr. Peyton (Ravenna- 
Bryant Community Association), Regional Commission on Airport Afairs, Southwest 
King County Community Group, Mr. Wiberg, and the Seattle Community Federation 
Council. 

-: The phased change from a Stage 2 to Stage 3 fleet is set forth by the 1990 Airport Noise and 
Capacity Act and Federal Aviation Regulation Part 91. The conversion by carriers may be met by either 
1) removing a percentage of its Stage 2 aircraft tiom operation by given deadlines, or 2) adding sufficient 
Stage 3 aircraft to its fleet to meet required percentages. Under the law, exemptions may be granted for 
up to four years, but all such requests for interim exemptions have been thus far denied. 

Phase-Out Phase-In 
Deadline 
1213 1/94 

QfsUd2 
25% 

Qma323 
55% 

12/31/96 50% 65% 

The amount of noise energy present as a result of each alternative is a function of the loudness of 
individual aircraft, the numbers of those individual aircraft present in the average daily fleet, the number c 
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of flights during an average day, and the time at which the aircraft operate. The level of noise allowable 
under Federal Aviation Regulation (FAR) Part 36 increases as the number of engines and the weight of 
the aircraft increases. Consequently, some heavy Stage 3 aircraft are louder than some light Stage 2 
aircraft. However, for aircraft which are the same weight, Stage 3 aircraft are quieter than Stage 2 
aircraft. 

Since noise energy is a logarithmic function, each increase of ten decibels represents a ten fold increase 
in noise energy. Therefore, if the noise levels of Stage 3 aircraft are only 3 decibels less than those of 
equivalent Stage 2 aimaft, it would be necessary for the number of Stage 3 operations to be doubled to 
obtain the same total energy level, assuming that the times of operation were the same in both cases. 

Generally, Stage 3 aircraft are ten or more decibels quieter than equivalently used Stage 2 aircraft. 
Comparing Exhibit C-2 or C-2A (Stage 2 aircraft) to Exhibits C-3, C-4 or C-6 (Stage 3 aircraft) in 
Appendix C demonstrate the magnitude of the reduction between Stage 2 and Stage 3 aircraft. 
Therefore, although the number of operations are forecast to increase by 30% over the next 25 years, and 
many aircraft would fly long distances (with slower initial climb gradients) the level of energy 
associated with the operating fleet would be reduced. The comparisons of noise levels for the Do- 
Nothing cases at almost all locations in the Airport environs would demonstrate this reduction. For 
example, at grid location 963, Highhe Community College the average day energy level for the 1994 
day is 2.4 times the expected energy level in 2020, despite an increase of 30% in operations by that year. 

Comment R-6-12: Mi. Brown, the Rep'onaI Commission on Airport Affairs, and the Southwest King 
County Community Group expressed concern that the projected increase in cargo 
operations was not adequately reflected by the noise model. These concerns cited 
increased operations at Christnm and during the summer, flights from origins where 
noise controls are more lenient, and changes in Stage 3 implementation schedules. 

Response: The noise exposure analysis presented in the EIS reflects existing activity and the activity in 
future years as forecast by the Master Plan Update. These forecasts incorporate not only increases in 
operations, but also anticipated changes in fleet mix as  a result of both the infroduction of new aircraft 
types and the scheduled transition of fleets fiom Stage 2 to Stage 3. Several cargo carriers have 
expressed an interest in and have begun preparations for the conversion of Stage 2 aircraft to Stage 3 
noise levels through engine modification or re-engining. Such modifications were included in the noise 
projections for the year 2000. By the year 2010, all such aircraft are expected to be replaced by aircraft 
originally built to Stage 3 specifications. See response to comment R-3-13 concerning the cargo 
forecast. 

Operations at specific times or during different periods of the year are not modeled separately, but rather 
are included in the averaging of operating conditions and displayed within the average annual day. For 
example, all l3-747-400 aircraft expected to fly a Pacific Rim route during the projected year are 
included in a typeldestinationftime group which is then distributed over the flight tracks used by that 
group in proportion to its current usage. 

kmmeni R-6-12: A number of comrnentors are concerned about the usage of the proposed third 
runway. These comments fell within fbur general groups: a) those requesting 
information on the number of operations to be expected on the runway; b) those 
requesting clarification of the projected users of the runway; c) those questioning that 
the runway would be used only in poor weather; and d)  those desiring to see the effects 
of use of the runway for larger numbers of departure operations. The following 
individuals or groups made one or more expressions of this comment: Airport 
Communities Coalition, Ah. Brasher, Mr. Cli@ord, Greater Federal Way Chamber of 
Commerce, M. Hogland, M. Miedema, Regional Commission on Airport Afairs, Mr. 
Scarvie, Southwest King County Chamber of Commerce, and the Southwest King Counv 
Community Group. 
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a)Based on uses associated with each weather condition identified by the 1995 Capacity 
Enhancement Plan Update, in future years, the runway is expected to be used by 15.4% of all landings 
and 3.9% of all departures. South flow operations are expected 63.9% of the year and north flow is 
expected 36.1% of the time. The average annualized daily number of operations projected to use the 
proposed new parallel runway with a length up to 8,500 feet are as follows: 

Year Landings Takeoffs 
2000 80 20 
2010 86 22 
2020 93 24 

Note: The numbers above reflect average annual daily operations. Conditions in any one year or on one 
day could be greater or less. See also response to comment R- 10- 15. 

b) The EIS assessed the various types of aircraft that are capable of using the proposed new parallel 
runway. A runway with a length up to 8,500 feet is adequate to accommodate landings by virtually all of 
the aircraft using Sea-Tac. All but the largestheaviest widsbody aircraft could use the runway for 
departures. The primary usage of the runway is expected to be for arrivals, to enable dual arrival streams 
during poor weather conditions. However, on occasion, such as peak departure periods or when a 
runway is undergoing maintenance, the proposed new parallel runway could be used for departing 
aircraft. Appendix C, Table 20 provides a summary of the percentage use. 

c) The projected use of the proposed third runway represents the best estimate of how the runway would 
t:: used as prepared by aviation professionals, including air trac control personnel, FAA capacity staff, 
Port of Seattle staff, and the EIS consultants. The runway uses are based on the findings of the FAA's 
Capacity Enhancement Study Update (1995) which considered six separate weather conditions. That 
study found that the proposed third parallel runway would be used principally for arrivals during weather 
conditions(Approximately 44% of the year) when visibility is less than 5 miles and ceilings are less than 
5,000 feet. Appendix C Section 3.3.1 explains the basis of the projected runway usage. See also the 
response to comment R- 10-15 for a more comprehensive treatment of the use of the proposed runway. 

d) If the proposed third parallel runway were used for more departures than is projected, the noise 
ex -i. pattern would be expected to enlarge. The use of the runway by a large number of departures 
v lowever defeat the purpose of its proposed construction by reducing its availability for arrivals. 
A. 'be Stage 3 aircraft which would comprise the future operating fleet, the noise pattern associated 
w uartures is much less pronounced than that of Stage 2 aircraft. Consequently, even if the runway 
wc s e d  for more departures than projected, the Stage 3 aircraft would produce overall DNL contours 
wh~ch are markedly smaller than the Stage 2 contours presently experienced by Aircraft neighbors. 

t R-6-14: . Mr. A h ,  the A i r -  Noise Abatement Committee, Ms. Brasher, Ms. Hetzel, Ms. 
Ford, Mr. MMcCrath, Regional Commission on Airport Affairs, and the Southwest King 
County Community Group questioned how the flight track used in the noise analysis 
were developed and how they me used. 

Resoonse: Flight tracks actually flown from the Airport were used to develop the noise patterns, rather 
than tracks developed by theoretical definition of the noise abatement and standard operating procedures. 
For this analysis, flight tracks for existing conditions were developed through an assessment of ten days 
of Airport Radar Tracking System data compiled during 1994 by the Port of Seattle's Airport Noise and 
Operations Monitoring System (ANOMS). The INM flight tracks were developed to represent the 
average flight comdors used by more than 9,000 aircraft as captured by the radar for north and south 
flow conditions. The ARTS data for north flow departures generally reflect the use of jet noise 
abatement procedures which call for runway heading climbs until reaching altitudes of 4,000 feet Mean 
Sea Level (MSL) or more prior to the initiation of easterly turns. In south flow, departures may initiate 
turns at 3,000 ft MSL. The radar assessment did, however, show that departing jets track outbound along (. 
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headings slightly to the left of the runway heading. The flight tracks were developed for the model to  
reflect this condition. During the late night hours, the use of the Duwamish departure over Elliot Bay 
was more prevalent than the runway heading procedure. Night track assignments were made to  
accommodate the greater use of that procedure. 

Flight track assignments were made by importing the flight tracks from the ARTS into a Geographic 
Information System. Consolidated flight tracks for heavy jet, standard jet and propeller aircraft were 
then defined which represented comdors of operation by each group within 20-30 miles from the 
Airport. The data base of associated user information for each track was accessed to determine, from 
each runway, the proportion of operations by each group along each consolidated flight track during the 
day and night hours. Where more than one corridor was appropriate to describe the routes flown from 
Sea-Tac to another location, multiple tracks were defined. The track distribution data was then 
processed to a format suitable for computation using the Integrated Noise Model. 

Comment R-6-15: Several commentors expressed concern that jlight track maps provided in Appendix 
C did not extend far enough fiom the Airport for them to determine the anticipated 
impact the project would have over areas beyond the stu@ area. i%e following 
individuals or groups made one or more expressions of this comment: Airport Noise 
Abatement Committee, M. Brasher. Mr. Hetzel, Magnolia Community Club, and Mr. 
Peyton (Ravennu-Bryant Community Association). 

Response: Flight tracks beyond the study area are illustrated in Exhibits C-22 and C-23 which has been 
included in the Final EIS to clarify track locations used in modeling. 

Comment R-6-16: Mr. Scarvie and Southwest King County Communily Group questioned why the EZS 
did not present the number of operatiom along each jlight track Instead the EIS 

-l presents the percentage use of the tracks. 

I Reswnse: Tables C-14, C-15, and C-16 provide proportions of usage for the tracks used during the 
future Do Nothing alternative, while Tables C-21, C-22, and C-23 present the utilization under "With 
Project" alternatives. Details of the assignments of individual aircraft types are available in the input 
files for each alternative in the Administrative Record at the FAA Northwest Mountain Regional 
Airports Office. Their inclusion in the EIS has been made by reference, and the materials are available 
to any individual or group during normal business hours. 

C o m m  R-6-17: The Regional Commission on Airport Aflairs and Mr. RozdilsRy expressed concern 
that run-up activity was not acldressed in the noise modeling. 

Res~,nse;  Noise generated by aircraft during run-up is one of several components evaluated by the 
noise model. The average day number, duration of run-ups, and type of aircraft were included in the 
assessment of noise exposure conditions. The noise energy from run-up activity was combined with 
flight and ground taxi noise to develop an overall portrait of the noise exposure pattern on an average 
annual day. Also, run-up activity is actively controlled on the airfield. Restrictions are in place which 
limit the conduct of run-ups during the late night hours, and all run-ups are conducted at positions on the 
airfield which are selected to minimize their effect on nearby neighborhoods. The assessment of nm-up 
activity is described in Appendix C. 

Comment R-618: Several commentors asked for explanations of terminology used in the Draft EZS. 
These included: a) exposure vs. contour; and, b) "north threshold staggered south". 
The following individuals or groups made one or more expressions of this comment: Mr. 
Frause, and M. Stuhring. 

a) The terms exposure and contour are often used interchangeably. JZaposure refers to a 

) pattern of noise, or level of that noise. Contour refers to a line connecting points of equal levels of 
noise. 
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b) The term referenced by the commentors pertains to the 7,500 foot long runway assessment. A "north 
threshold staggered south" means that the north end of the 7,500 foot long proposed new runway would 

( 
begin south of the north end of the existing runways. 

Comment R-619: Two commentors a h d  for informatzrmatlon on weather conditions during periods of 
memurement fiom which contours were developed Another commentor asked for 
clar~jication of the eflect of topography in the Rainier Valley on noise levels in that area 
The following individuals or groups made one or more expressions of this comment: Mr. 
Burke, Mr. Frause, and U. Hill. 

Resoonse: The noise contours presented in the EIS were prepared using the Integrated Noise Model, a 
computer simulation model which computes noise levels for an average day of operation. Field 
measurements were not used to develop the locations of the noise contours. See Appendix C for the 
input used in development of the noise exposure patterns. 

Noise levels reverberate in valleys where the source of noise is at a low angle to the receiver (close to the 
horizon). When the source is at a high angle to the receiver and the valley is relatively broad or shallow, 
as is the Rainier Valley, the reverberation is less pronounced, if at all. MM Version 4.1 1 takes into 
account topography when computing noise exposure. Aircraft noise models however, are not yet capable 
of computing reverberative effects of noise over variable surface covers (trees, clear areas, structures, 
etc.). Even so, the area is sufficiently distant from the areas of significant noise exposure that there is 
little likelihood that a reverberative effect would increase noise levels above 65 DNL. 

Version 4.11 of the Integrated Noise Model enables the noise exposure contours to reflect surface 
elevation as a factor in noise levels on the ground. The slant range distance from individual aircraft 
flights to ground locations is calculated, appropriate noise levels are determined for that distancelthrust 
combination, and the associated noise energy is summed for all operations affecting the location. 
Topography is one of several factors used in determining the distance between the aircraft and the 
ground site. 

Comment R-6-20: M. Brown and Mr. Scantie expressed concern about how noise patterns are aflected 
by noise deflectingfrorn walls and buildings. 

Resnonse: The Integrated Noise Model assumes a flat and grassy surface when computing noise 
contours, adjusted for variations in topography (see response to comment R-6-19). Interruptions by 
structures or forested areas to the flow of noise would, in reality, result in lower levels than the model 
predicts. If the barrier lies beyond the receiver from the source of noise, the barrier may reflect noise 
back on the receiver. The model is not yet capable of incorporating the reflective characteristics of 
berms and barriers. These features, however, are generally of a highly localized nature and do not 
substantially affect the location of the noise contours. 

t R-6-21; Zbee cornmentors expressed concern that noise from a combination of trafic using 
Sea-Tac and other airports creates a higher noise exposure than would Sea-Tac alone 
over neighborhoods north and west of downtown Seattle. The following individuals or 
groups made one or more expressions of this comment: Magnolia Community Club, Mr. 
Scarvie, and M. Wiberg. 

Resoonse: Noise contours prepared for Boeing Field for the years 1993, 1998 and 2008u were 
evaluated relative to the contours presented in this EIS for the existing, 2000 and 2010 cases. In the 
combined existing case (1993 Boeing Field and 1994 Sea-Tac), only one area which does not fall within 
the 65 DNL contour for one of the two airports would be included within a combined 65 DNL contour 

le, Although these wntours were prepared for an update of the Boeiig Field King County International A i r t  Part 150 Study, 
they have not yet been submitted to the FAA for acceptance as official Noise Exposure Maps. 
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for aircraft noise. This area is at the far north end of the existing Sea-Tac 65 DNL, in an area which 
consists of industrial land adjacent. In future years, the decreased size of the Sea-Tac contours would 
reduce noise in this area, such that the combined noise from Sea-Tac and Boeing Field would not result 
in areas affected by DNL 65 or greater. Furthennore, there is no difference in this finding for either the 
"Do-Nothing" or "With Project" alternatives. 

Omment R-6-22: Ur Brown, expressed concern about "signzj?cant" noise and vibration at locations 
1.3 miles west of the 65 DM contour. 

R e s ~ n s e :  FAA guidelines have established a 1.5 DNL change at noise sensitive uses within the 65 
DNL noise exposure contour as a threshold of significance. Chapter IV, Section 1 '3Joise Impacts" and 
the accompanying Appendix C contain the grid analysis that was prepared to assess the noise level 
changes. The EIS shows that changes of 1.5 DM, or greater are expected to occur within the 65 DNL 
wntour at 45 grid locations in the Airport environs. These are delineated in Table IV.1-2 of the Draft 
and Final EIS. It is important to note that each individual may perceive a significant change in a manner 
different than is quantifiable by 1.5 DNL. The Schultz curves on noise annoyance indicate that certain 
percentages of the population would be highIy annoyed by noise at levels well-beyond the 65 DNL 
contour and thus may experience annoyance at greater or less noise level changes. 

Grid point analyses were conducted for all scenarios of existing and future conditions. Several analytical 
points were located approximately 0.8 miles west of the existing 65 DNL contour and are indicated as 
the raage of points from A29 to A40 on Exhibit C-18. At these locations, the DNL levels currently range 
from 54.7 to 59.0 decibels of DNL and are forecast to range, if the proposed third nmway is constructed, 
from 5 1 3  to 58.8 DNL in year 2020. In each case, these levels, which lie approximately 112 mile east of 
the location indicated by the wmmentors, fall well below the thresholds of significant noise exposure. 

3 Commeni R-6-23: Several comrnentors asserted that there should have been an assessment of flight 
track changes above 3,000 feet altitude above ground level (AGL) in the Dm$ EZS. The 
following individuals or groups made one or more expressions of this comment: Airport 
Noise Abatement Committee, Ur. Hetzel, and the Southwest King County Community 
Group. 

Res~onse: FAA notice 7210.360 (Noise Screening Procedure for Certain Air Traffic Actions Above 
3,000 Feet AGL) sets forth a methodology to determine if changes in flight tracks above an altitude of 
3,000 feet above the ground could adversely affect noise levels. The methodology is particularly useful 
for the evaluation of air traffic measures which introduce extensive change to the location of flight 
tracks. The completed checklist for the evaluation, included in Appendix C of the EIS, indicates that 
none of the assumed flight tracks associated with the proposed third parallel nmway would result in 
significant changes to aircraft noise patterns when the aircraft is between 3,000 and 18,000 feet AGL. 
The scenarios evaluated for this EIS assume the continued use of the flight comdors now in place once 
the thii parallel runway is constructed. The assessment does not assume the development of new flight 
corridors beyond the proximity of the Airport other than the slight expansion of the existing comdors to 
accommodate flight tracks h m  the proposed new runway. The existing corridors are widened by the 
width of the separation between the runways. 

comment R-6-24: The Southwest King County Community Group expressed concern that the model 
should have incIuded the noise associated with a new maintenance base (South Aviation 
Support Area). 

Res-mnse: The noise levels associated with the development of the SASA were detailed in the Final EIS 
and Record of Decision for that project The document is in the Administrative Record for this project, 
available at the FAA's Northwest Mountain Seattle Airports District Office. Taxi access to the south 
cargo and support area was included in the modeling of ground noise for this evaluation by applying the 
appropriate taxi use percentages hwn each runway end to the taxiway leading to the SASA area. Several 
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of the noise exposure maps indicate a hook in the 75 DNL contour in the SASA area which reflects noise 
associated with these movements. See response to comment R-3-38. ( 
-t R-&a: Mr. Frause questioned the inclusion of roadwq noise in the Draji EIS and expressed 

concern that it distractedfrom the analysis of aircraji noise. 

Resoonse: The purpose of combining the two sources in the EIS is to estimate the daily DNL noise 
produced by the combination of two separate noise sources -- aircraft and surface transportation. In no 
way does the combination of the two sources reduce the maximum sound level of the individual sources 
or the maximum sound level of the combined sources. The combination of roadway noise and aircraft 
noise is an approach to the disclosure of "total exposure". Total Exposure is defined as the combination 
of different simultaneous environmental sounds. In this case, the different simultaneous environmental 
sounds are aircraft and roadway noise. The combined noise levels are disclosed in Table C-35 for 110 
locations where roadway noise levels were assessed. The levels and distribution of aircraft noise are 
N l y  disclosed, as they are applied to the Do-Nothing and "With Project" alternatives. Roadway noise 
levels are disclosed as they apply to each alternative. The combined effects are provided as 
supplemental information for public review. 

-t R-6-26: The Regional Commission on Airport Afairs asked what steps the Port of Seattle has 
taken to ensure compliance with its noise abatement procedures and what penalties are 
in place to ensure the use of noise abatement measures. 

ResDonse: The Port currently monitors compliance with noise abatement procedures and reports non- 
compliance to the FAA, Noise Advisory Committee and airlines. The Port notifies the Chief Pilot of the 
associated airline when any aircraft strays from a departure corridor. No Port of Seattle schedule of 
penalties is in place relative to the use of flight tracks along the extended centerlines of the runways yet 
penalties exist relative to the Noise Budget and Noise Limitations Program. The Noise Budget includes 
a series of enforcement actions to support its provisions. These provide a series of penalties related to 
the degree of exceedence of a carrier's allowed noise level ranging to as high as $250,000 per quarter or 
$1,000,000 per year, dependent on the number of events which contribute to the exceedences. 

The Nighttime Limitations Program provides for a series of graduated penalties for Stage 2 operations 
during the nighttime hours scheduled in the mitigation plan. The number of night hours covered by the 
agreement would apply to the full night period (10:OO p.m. to 6:59:59 a.m.) on October 1, 1995. 
Penalties for violations call for a letter of admonishment and meeting to develop a mitigation plan for the 
fmt offense per quarter, followed by penalties of $500, $1,000, and $2,000 for the second, third and each 
subsequent offense during a quarter. 

t R - 6 - 2  Several cornmentors complained that the existing or proposed noise mitigation 
program is inadequate or that impacts from the last runway were not mitigated Others 
complained that existing noise reduction promises have not been met. The following 
individuals or groups made one or more expressions of this comment: Mr. & t s .  
Alishokis, K Ah&, Mr. Bedayan, Ms. Brown, M. Byrd, M. Conner, Mr. Creech, 
Mr. Dettnum, Mr. Eaton, Ms. Erichon, Ms. Gendo, Ms. Gilbreath, Glen Acres 
Homeowners Association, Mr. Hablin, Mr. Hales, M Hatjield, Mr. Hemey, t. 
LeCompte, Mr. Matthews, N Miller, Mr. Peyton (Ravennu-Bryant Community 
Association), Prince of Peace Lutheran Church, Mr. & Mrs. Platt, M. Price, Mr. 
Scarvie, Mrs. N. Scott, Ms. Sonislo, Southwest King County Chamber of Commerce, M. 
St. hurent, Mr. & Ms. Stankey, and M. Terrell. 

ResDonse: The Noise Budget, Nighttime Limitations program, and ground noise restrictions have 
resulted in the reduction of noise since their implementation in 1991. The flight corridors have been in 
effect for several years and have effectively restricted the great majority of jet flights to maintain runway 
centerline (a straight track) until reaching positions several miles from the Airport. These programs, 
coupled with the scheduled phase-out of Stage 2 aircraft have resulted in reductions of several decibels c 
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from 1991 existing noise levels. These programs would continue until Stage 2 aircraft are removed from 
the operating fleet. The effectiveness of these programs is monitored by the Sea-Tac Noise Advisory 
Committee. 

In 1994, the Port completed the acquisition of the most severely noise effected residences. The Port has 
recently accelerated the soundproofing of residential properties in the mitigation program areas. See 
responses to land use mitigation comments R-7-32 and R-7-36. 

Comment R-6-28: The Regional Commission on Airport Affairs, Mr. Peyton (henna-want  
Community Association), and Mr. Whitlock m h d  how the Nighttime Limitations 
program and the Noise Budget will be extended to include operation of the proposed new 
m a y  since they endprior to the time the m a y  will become operational. 

Response: Both the Nighttime Limitations program and the Noise Budget are designed to specifically 
address the noise impacts associated with aircraft categorized as having FAR Part 36 Stage 2 noise 
levels. Consequently, the programs would expire with the completion of the scheduled phase out of such 
aircraft from the national operating system between 2000 and 2003. If for any reason that transition is 
delayed, the programs would be continued until the transition is complete. The Noise Budget exempts 
operations by government aimaft or aircraft in international service subject to a bilateral agreement. 
The Nighttime Limitations Program exempts the same two conditions as the Noise Budget, as well as 
emergency operations and placement for maintenance, a non-complying aircraft used in temporary 
replacement of a complying aircraft unable to perform the operation because of extreme circumstances, 
an aimaft delayed from a compliant time to a non compliant time as a result of factors beyond the 
control of the Mnier. The programs are expected to expire prior to the construction of either the 
proposed new runway or the Extension of Runway 16Jf34R 

Comment R-6-29: i%e Regional Commission on Airport Affairs, Mr. Peyton (Ravenna-Bryant 
Commmity Association), and Southwest King Cmy Communiq Group expressed 
concerns that activily exemptedfiom the provisions of the Nighttime Limitations and 
Noise Budget was not considered in the noise contours and grid analyses. 

Response: All actual aircraft operations were modeled in the noise exposure contours. The exemptions 
from the Noise Budget and the Nighttime Limitations Program are indicated in the mponse to comment 
R-6-28. Although these exemptions are considerations as to the applications to individual flights at the 
A i i r t , .  both regular and exempted operations which occurred at the Airport are included in the 
development of the noise exposure contours. The noise model evaluations al l  operations occurring on an 
annual average day (Stage 2 and 3 jets; domestic and international flights; air carrier, commuter, private 
and government flights; day and night operations; flights, run-ups and taxi movements, etc.) to obtain as 
complete a portrait of noise conditions as is possible for the condition studied. No operations are 
exempted from modeling evaluations. 

Comment R-6-30: The Regional Commission on Airport Affairs requested clar~jkm'on of how the 
ground noise reduction program prohibits peak noise levels during the daytime. 

Response: The Draft and Final EIS indicate that the focus of the ground noise control program "is to 
restrict noise events during the nighttime hours" (page IV.l-3). It does not "prohibit" any noise levels, 
but rather controls the ground operations which produce loud events. During the daytime hours, two 
factors are particularly applicable for the reduction of ground noise. First, on leaving the gate at the 
terminal, aircraft are pushed back to the taxi lanes by tugs rather than powering back under reverse 
thrust. 

Second, when an aircraft is "run-up" for maintenance, the operation occurs at one of four designated 
locations along the east side of the runway complex The positioning of these events at interior locations 
on the airport property limits (by distance and structural barrier) the noise levels to which surrounding 
neighborhoods are exposed. 
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R-6-U:  Airport Noise Abatement Committee. Mr. McGrath, Mr. Peyton (henna-Bryant 
Community Association), and Mr. Zembruski suggested measures to mitigate noise in 
the Airport environs by establishing new or adjustedflight corridors. 

The commentors suggested a number of measures to abate existing noise levels by relocating 
flight tracks, generally beyond the 60 DNL contour. While suggestions of flight routing are of interest to 
the community at large, changes in flight routes beyond the 60 DNL noise exposure contour are not 
recommended by this EIS. 

Two commentors suggested the use of the 1-5 or Highway 99 corridors for the abatement of noise on 
either approach or departure. Unfortunately, these corridors are located east of the runway alignments 
and their use would require turns at low altitude to obtain benefit from their location. Further, many 
areas beyond the compatible areas along the highways would be subject to increased noise levels to the 
benefit of persons who live along the extended runway centerlines. 

t R-6-3B: Several commentors suggested measures to mitigate noise in the airport environs 
by installing noise berms or barriers. The following individuals or groups made one or 
more expressions of this comment: Mr. Burke, and the Osterman family. 

Bfi.bo~~se: The use of berms, barriers and forested areas to interrupt the flow of noise from the source to 
the receiver is of limited benefit. The greater the distance between the barrier and the receiver, the less 
the effect in reducing noise. A barrier sufficiently high to effectively reduce noise levels beyond the 
bmim would need to be placed in areas not subject to height restrictions and clearance zones. These 
resrrictions normally prevent the use of barriers in abating noise from aircraft on the runway due to 
ternin issues. It is anticipated that an earth berm would not be feasible to abate noise associated with the 
proposed new parallel runway. However, vegetative cover would provide assistance in noise reduction 
and would be considered in the desigddevelopment phases. (. 
-nt R-6-3IC: Several commentors suggested measures to mitigate noise in the airport environs 

by requiring aircraft or the Airport meet state or local noise control codes. The 
following individuals or groups made one or more expressions of this comment: Mr. 
Derrick (King County Department of Development and Environmental Services) and Mr. 
Manhews, andMr. Rees. 

ResDonse: Noise standards for aircraft are established by the U. S. Congress and regulated by the 
Federal Aviation Administration as a matter of national interest. Air carrier fleets are currently 
undergoing conversion from louder "Stage 2" to less loud "Stage 3" aircraft as defined by FAR Part 36. 
FAR Part 91 mandates a staged phase-out of Stage 2 aircraft by year 2000. The noise levels set by 
Federal statute have been found to pre-empt levels set by locdstate authorities. Local governments are 
free to establish land use compatibility criteria which include noise levels. State and local codes also 
address the maximum level of noise from aircraft which is allowable at the fence from ground 
operations. 

Comment R-6-3m: Mr. Dinndorf (Puget Sound Regional Council) suggested that the Port should 
continue to monitor aircrafi noise, including we of metrics other t h  the DNL. It war 
suggested that the monitoring should be included as mitigation. 

Resoonse: Comment noted. The Port will continue to operate its existing noise monitoring system and 
to perform monitoring as needed. Separate from this EIS , the Port of Seattle has stated its intent to 
upgrade the existing noise monitoring system. It is anticipated that the Port will begin developing 
specifications for a new system in 1996. 
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Comment R-63IE: Several commentors suggested measures to mitigate noise in the Airport environs 
by raising the glide slopes to 3 degrees or more. The fillowing individuals or groups 
made one or more expressions of this comment: Mr. Peyton (Ravennu-Bryant 
Community Association), and Mr. Zembruski. 

Response: The ILS glide slope angles are the currently standard 3 degrees, with the exception of 
Runway 34R, which is 2.75 degrees. The Microwave Landing System approach to Runway 16R is 3.4 
degrees. While increasing the approach angle would result in increased altitudes along the approach, the 
difference is rarely great enough to produce a perceptible reduction in noise on the ground. For example, 
an increase of 1 degree at a distance of 5 miles from the runway threshold would increase the aircraft 
altitude by 116 feet. The difference in noise level would be approximately 112 decibel which is 
imperceivable to the human ear. 

C- Mr. P W n  (Rmenna-Bryant Community Association) suggested measwes to 
mitigate noise in the Airport environs by requiring pilots to fly the aircraft in a manner 
consistent with safety that produces the least noise. 

Response: Given the fact that safety is the pilot's highest priority, aircraft may be operated in a variety 
of manners for noise abatement. The "least" noise varies from one location to another. If take off 
procedures were implemented which provided the greatest noise reduction for the areas closest to the 
A i i ~ t ,  the areas at some distance (like north and northeast Seattle or Federal Way) would be exposed to 
greater noise levels. If procedures were implemented which benefited the residents of the more distant 
areas, the residents of areas closer to the Airport (such as Tukwila and Des Moines) would also be 
exposed to higher noise levels. The same factors apply to approaches and approach routes. Procedures 
are generally selected to affect the least amount of people possible. The selection of flight procedures 
must be tempered not only by considerations of safety, but by the distribution of land uses under the 
routes of flight. '5 

f l  
Comment R-6-3lG: Mr. Peyton (Ravennu-Bryant Community Association) suggested measures to 

mitigate noise in the Airport environs by installing monitors beyond the 65 DM contour 
and establish penalties for diversions from established noise abatement procedure 
corridors. 

Response: The Port of Seattle is currently reviewing its program of noise measurement and the location 
of its permanent monitoring sites. Locations beyond the 65 DNL may be included. 

The provision of penalties by the Port for diversion from noise abatement takeoff corridors would not be 
effective as the Port does not have legal authority to govern flight track use. However, the FAA strictly 
regulates flight track use. The carriers fly established routes under FAA direction, based on 
requirements for separation between aircraft and clearance of obstructions. These routes widen as their 
distance from the A i r t  (ground) increases. Consequently, aircraft may appear to not be flying a 
procedural course at some distance from the A i i r t ,  when in fact they are. When under positive control, 
aircraft rarely deviate from established routes unless there is a justifiable reason. When those rare 
unjustified deviations do occur, FAA would pursue the matter of enforcement within its own guidelines. 

Comment R - 6 - m :  Three commentors suggested measures to mitigate noise in the Airport environs by 
requiring that the noise budget and nighttime limitations program befulb implemented 
prior to construction of the proposed new nmwq. The following individuals or groups 
made one or more expressions of this comment: M. Scarvie. 

Resoonw: The nighttime limitations program was fully impkmented on October 1, 1995. Effective 
October 1, 1995, the hours of the nighttime limitations program were expanded to 10 p.m. to 7 am. The 
Noise Budget is designed to address noise associated with Stage 2 aircraft which are scheduled for 
removal from the national operating fleet by the year 2000. Construction of the runway is anticipated at 
about the same time as the phase-out of Stage 2 aircraft is scheduled and the Noise Budget reached its 

Appendix R - R-79 - 
Response to Comments 



Seu-Tac Airport M&er Plan Update Final EIS 

goal. Further, the Port commission has directed that the existing insulation program for single family 
homes be completed prior to operation of the proposed new runway. The timing for construction and use 
of the proposed new runway would be guided by operating necessity rather than by noise abatement 

i 
requirements. 

W n t  R-6-32: Regional Commission on Airport Aflairs expressed concern that the mM model does 
not adequately reflect aircraft noise levels and demanded that it be validated in 
accordance with standarrds of the National Institute of Standmrds. 

The Integrated Noise Model has become the industry standard through its application over 
the last fifteen years on virtually every civilian noise exposure modeling evaluation conducted in the 
Unitzd States and in many foreign countries. Its internal algorithms are in accordance with the standards 
for the prediction of aircraft noise levels set forth in the document "Procedure for the Calculation of 
Airplane Noise In the Vicinity of A i i r t s "  published by the A-21 (Aircraft Noise) Committee of the 
Society of Automotive Engineers as its report SAE-AIR 1845 in March 1986. The data base has been 
continually updated with new manufacturers data as new aircraft types are introduced into the market. 

During the early years of the models use, the FAA conducted validation tests of the model in attempts to 
cause it to better represent the way aircraft actually fly or to better porh.ay the noise levels they produce. 
The model used for this environmental analysis is the fourth version of the original model and the 1 lth 
update of the data base of operational characteristics. It incorporates all of the validations of the 
computational algorithms and flight characteristics developed over the fifteen years since its 
introduction. Findings of studies conducted at the beginning of the 1980's were incorporated into 
Version 3 of the model in the early 80's. Better representation of the takeoff characteristics of numerous 
aircraft were incorporated in the improvements of data bases number 10 and 11. Improved algorithms 
for the calculation of noise at ground level during takeoff roll and the effects of terrain were incorporated 
in Version 4. 

C o m m e n t :  Two commentors asked why the DraJ EZS did not respond to the concerns of the 
PSRC expert panel. The following individuals or groups made one or more expressions 
of this comment: the Regional Commission on Airport Agairs. 

Res~onse: The Expert Arbitration Panel on Noise and DemandISystem Management was established at 
the request of the PSRC to evaluate if the Port has accomplished a reduction noise impacts that can be 
measured on the ground. This panel was charged with the responsibility to evaluate actions which had 
taken place prior to and during its deliberations. The Panel was not charged with assessing the noise 
exposure forecasts associated with the presence or absence of a third runway at the A i i r t .  

-: Several commentors cited a study of annoyance levels commissioned by the Airport 
Communities Coalition relative to the dzyerence between "impacts" and "exposure 
levels': Others disputed the selection of 65 DNL as the basis for disclosure of impact 
levels and requested a literature search justifying the use of that level. The following 
individuals or groups made one or more expressions of this comment: Airport 
Communities Coalition, Mr. Frause, Ur. Vermeier, and the Regional Commission on 
Airport Aflairs. 

Resoonse: The perception of aircraft noise and its effects on individuals exposed to varying levels of 
aircraft noise is subjective. Guidance provided by FAA Order 5050.4A sets forth the criteria for the 
determination of the significance of a noise exposure level relative to environmental impacts on the 
exposed population. Common practice within the planning industry has equated the term "impacts" with 
the number of persons or dwellings exposed within various levels of noise. This does not mean that 
some persons who reside beyond the threshold of significance do not experience disruptions in their lives 
from aircraft noise. See also response to comment R-6-1 and R-7-7. 
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FAA Order 1050. ID, attachment 2 (Policies and Procedures for Considering Environmental Impacts) 
states that the FAA's threshold of significance has been determined to be a 1.5 DNL increase in noise ' ovn any noise sensitive area located within the 65 DNL noise exposm contour. The 65 DNL threshold 
has been applied throughout this document to describe the numbers of persons, dwellings, and noise 
sensitive uses of each alternative. 

Comment R-6-33: M. Ashunal expressed concern that ma7rcraj? vibration will damage structural walls 
and foundations andash what will be done to mitigate it. 

Response: Stage 3 aircraft produce lower levels of vibration than do comparably sized Stage 2 aircraft, 
and therefore, the level of vibration will decline as Stage 2 aircraft are phased out of the fleet (see 
Appendix C, page 25 and Tables C-36 and C-36a through C-36i). The forecasts of operations project 
that Stage 2 aircraft and their modified derivatives (retrofit to meet Stage 3 noise levels) will disappear 
by the year 2010. It is important to note that the Port's noise programs have resulted in no Stage 3 
operating at night. 

C-6: Several commentors requested the provision of &itionaZ information relative to 
noise model assumptions and input data Other commentors requested the inclusion of 
the INM input files be included in the Final EIS. The following individuals or groups 
made one or more expressions of this comment: Mr. Rohl$ (City of SeaTac), and the 
Regional Commission on Airport Aflairs. 

Response: The input to the Integrated Noise Model requires a complex assessment of the operating 
characteristics of the Airport and the distribution of these characteristics in a proportionally 
representative manner throughout the Airport environs. The input and output for each alternative 
presented in the EIS is available in the Administrative Record at the FAA's Northwest Mountain 
Regional Airports Office. The following information is provided to supplement the descriptive material 

) provided in Appendix C of the EIS relative to the development of information for INM pasassing. 

To assign flights to runways, the utilization of the runways was determined through an analysis of 
runway use data from September 1993 through August 1994 and a ten day sample of Automated M a r  
Terminal System (ARTS) data. These tracks are representative of average annual tracks. The number of 
arrival and departure operations during the day (7:OO am. - 959 p.m.) and night (10:OO p.m.-6:59 am.), 
conducted by three separate categories of aircraft (heavy jet, light jet and prop) were determined for each 
runway end. 

Flight trclcks were developed from the assessment of the ten days of ARTS data. Separate sets of INM 
departure and approach tracks were developed for each aircraft category. After INM flight tracks are 
identified for each runway end for each aircraft category, the proportion of operations using each track 
was determined. The acrual radar data flight paths, color coded by a i d  category and runway end, 
were displayed on a computer screen and overlaid with the consolidated INM tracks. Each INM flight 
track was assigned to serve one or more of sixteen general flight headings (sectors) from the Airport. A 
sector is an angular portion of the airspace, shaped l i e  a piece of pie, which has an angle of 22.5 
degrees. The origin or destination of every flight to or from the Airport is assigned to one of these 
sectors dependent on its directional relationship with the Airport. Where more than one INM track was 
found to serve the same sector or group of sectors, the number of actual operations using each INM track 
was counted and compared to the total number of operations flying to the sector or group of sectors. All 
operations in the average day schedule were then assigned to the INM flight tracks for each aircraft 
group, based on the proportional uses determined by the analysis of actual radar data. 

The Integrated Noise Model Version 4.11 database of default takeoff performance characteristics for 
each aircraft type were used in this analysis. In 1992, the FAA updated the aircraft performance database 
to Version 10, and ultimately Version 11. As a part of this update, the FAA enhanced the database by 
including procedures that more accurately reflect actual conditions. The database contains profiles for - each aircraft for various weights. For departing aircraft, the takeoff roll requirements and rate of climb 
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are determined by aircraft weight, elevation and temperature. The INM uses the distance an aircraft flies 
to its initial destination as a surrogate for the weight of the aircraft. The model automatically adjusts the 
takeoff data base information to reflect average temperature and airport elevation conditions. At Sea- ( 
Tat, the average temperature and elevation used for modeling purposes are 11 degrees Centigrade and 
429 feet above mean sea level (MSL). 

A standard three degree approach procedure is provided within the data base of the model which may be 
assigned to all aircraft. Three degree descent profiles, as defined by the INM were used to Runways 
16R, 34L and 34R Two special approach profiles were defmed for local application. The approach 
profile for Runway 16L has a 2.75 degree glide slope angle, while a Microwave Landing System (MLS) 
approach, having a descent profile of 4.2 degrees, was prepared for Runway 16L. 

In assigning aircraft and engine types to actual flights in the modeling process, JP Fleets JJ was used. 
This document lists aircraft inventories of all major airlines. AircrafVengine combinations were assigned 
to individual flights based on the percentage that each combination exists in ?he airline's fleet. 

LAND USE 

Comment R-7-1: Mr. Rohlfs (City of SeaTac), Ah.  Dinndorf (PSRC), and Mr. Peyton (Ravennu-Bryant 
Communiq Association) expressed tM there were several global edits that need to be 
made and included in the Final EIS relative to land use issues. 

ResDonse: The Final EIS reflects the following changes in factual data: 
( 
\ 

a revised date of Spring 1996 for completion of an environmental review for the West SeaTac 
Subarea Plan; 

0 c o r . , i ~ ~ n t  reference to FAZ 3705 (not F A Z  3706) to identify and approximate the City of SeaTac's 
popiation and employment; and 

0 a change from PSRC to the U.S. Census as the source of Census data referred to for Census 
Summary Tape 1 B . 

Insofar as the names and locations of parks are concerned, Georgetown Playground, at the intersection of 
Carson Street South and South Homer Street, is correctly identified based on information from the 
Seattle Parks and Recreation Department. The name of South Park Playfield, located at 8th Street S. and 
S. Sullivan, was corrected as South Park Playground. In addition, the address of the Marine Technology 
Laboratory was corrected, it is located at 13201 16th Avenue S.W. in Burien, not at 18010 8th Street S. 
in the City of Burien. Since the Marine Technology Laboratory lies outside all applicable noise contours 
(i.e., less than 60 DNL), it was deleted from the inventory of parks in the Final EIS. 

I" JP 99/95 Edition, Bucher Publications 
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Comment R-7-2. . The Airport Communities Coalition and Mr. Roh& (City of SeaTac) stated that the 

? Land Use section does not accurately describe the acquisition areas. In particular, a 
comrnentor stated that the Land Use section of the DraJr EZS did not mention the 
purchase of additional West SeaTac properties that would be necessitated by the "With 
Project" alternatives. Nor did it acknowledge the fact that additional relocation 
programs andjtmding would be necessary with all of the "With Project" alternatives. 
l%e City of SeaTrac expressed concern that a number of businesses in the City of 
SeaTac's industrial area also could be acquired under all of the "With Project" 
alternatives. Finalt'y, Alternative 4, South Unit Terminal, would require the acquisition 
of sewraI properties on the northwest corner of the intersection of International BIvd 
and S. 188th Street, and the commentor noted these properties were not shown on an 
exhibit in the Drafr EZS. 

Resynso; Chapter IV, Section 6 "Social Impacts" lists all potential acquisition, both rtsidential and 
commercial, for the Master Plan Update alternatives. Chapter N, Section 2 "Land Use" of the Final EIS 
includes revised reference to this section, as well as discusses in more detail the land use changes 
expected to result in the West SeaTac area from "With Project" alternatives. Chapter N, Section 6 also 
includes greater detail concerning relocation programs necessitated by "With Project" alternatives. 

The concern by City of SeaTac that commercial business be allowed to remain in the area of the 
proposed new runway Protection Zone (south of S. 188th Street, between Des Moines Memorial Drive 
and 16th Avenue S.) is acknowledged. Although the EIS projects a "worst-case scenario" that assumes 
all commercial as well as industrial properties in the RPZ would be acquired, the use of avigation 
easements to allow businesses to remain would be fully investigated and implemented, if and where 
possible. 

Finally, Exhibit IV.6-2 was revised to show the properties at International Boulevard and S. 188th that 

) are expected m require acquisition under Alternative 4, South Unit Terminal (they were listed in EIS on 
page IV.6-7R). 

Comment R-7-3: M. Roh& (City of SeaTac) noted that "airport support filities" such as the airport 
maintenance facilities proposed in the Master Plan Updare (the L-shaped Port buyout 
area north of SR-518 and east of 24th Ave. S.) would not be allowed in the current City 
of SeaTac BP (Business Pmk) zone. 

Response Any conflicts between City of SeaTac zoning or land use designations and the Master Plan 
Update alternatives are expected to be resolved as part of the continuing interlocal negotiation process 
between the Port and the City of SeaTac. This process would probably not be completed prior to 
issuance of the Final EIS. Whatever the outcome of these interlocal negotiations, any existing 
inconsistencies between the Master Plan Update and the current City of SeaTac comprehensive plan 
would be addressed to the extent required, as part of the future amendments to the City of SeaTac's 
comprehensive plan. 

rnent R-7-4: The City of Sea-Tac stated that the Final EZS should address the development 
potential of the land to be acquired in West SeaTac for implementation of the Maser 
Plan Update. The area in question lies east of Des Moines Memorial Drive and west of 
the Airport. 

Responw~ Additional information has been included in Chapter IV, 6 "Social Impacts" of the Final EIS, 
see page IV.6-6. The West SeaTac Subarea Plan is expected to address future uses of these lands and 
will be completed in Spring 1996. 
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-t R-7-5: MY. Vermeier stated that the proposed or adopted elements of the City of Norma* 
Park S land use plan would be violated by the Sea-Tac Master Plan Update. 

The proposed Master Plan Update improvements would not have direct or construction- 
related impacts on lands withii the City of Normandy Park. Construction-related and operational 
impacts on Walker and Miller Creeks (which flow downstream (west) through Normandy Park) within 
the City of SeaTac would be mitigated according to applicable criteria and regulations (see discussion of 
mitigation in Chapter IV, Section 10 "Water Quality and Hydrology" of the EIS). The proposed 
improvements also would not result in significant noise impacts on residential units or noise-sensitive 
facilities within Normandy Park. As stated on page N.2-11 of the Draft EIS @age IV.2-13 of the Final 
EIS), although the City would wntinue to play an important role in the public comment process, 
Normandy Park would have no direct regulatory authority over the permits and approvals required for 
improvements identified by the Master Plan Update. 

-: Ms. Brown and the Southwest King County Community Group requested a percentage, 
number, and a list of homes exposed to other sound levels. 

b p o n s e ;  The number of homes exposed to 60 DNL and above is included in Chapter IV, Section 2 
"Land Use" of the EIS. This information satisfies FAA Order 5050.4A requirements to disclose the 
number of noise sensitive land uses exposed to significant noise levels (65 DNL or greater - significant 
impact levels for residential uses). Areas exposed to 60 to 65 DNL are considered marginally impacted 
and are presented for informational purposes. 

Comment it - 7 - 7 : The Regional Commission on Airport Affairs and Mr. Frause requested more detailed 
information concerning the populations that are most impacted by noise to assure that 
no one specgc population is unfairly adversely impacted 

Exhibit IV.6-1 of the Draft and Final EIS shows the percentage of population for each census 
tract in the study area exposed to 65 DNL or greater noise levels for the year 2020. Tables IV.6-1 and 
IV.6-2 show a variety of demographic and socio-economic data for census tracts in the study area. Page 

C 
IV.6-4 of the Draft EIS @age IV.6-7 of the Final EIS) notes that all Master Plan Update alternatives 
would meet the intent of Executive Order 12898 (Environmental Justice) to not adversely affect one 
sector of the community as measured by race, income, religion or age. Additional demographic and 
socio-economic information on the populations affected by noise or displacement has been included in 
the Final EIS. 

C o d - 7 - 8 :  A commentor questioned why daycare facilities were excluded both from the inventory 
of noise-sensitive facilities andfrom the analysis of air pollution impacts. This comment 
war made by the Southwest King County Community Group. 

According to FAA land use compatibility guidelines (FAR Part 150, Table l), daycare 
facilities are not considered noise-sensitive facilities in the same manner as schools, colleges, and 
vocational centers because their primary purpose is not academic instruction, even though some 
educational activities may take place. Consequently, daycare centers are not included in the list of noise- 
sensitive facilities. Air pollution impacts are not discussed in terms of land use; rather, air pollution 
impacts are evaluated on a site specific basis relative to exposure based on the National and State 
Ambient Air Quality Standards. 
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Comment R-7-9: Several commentors stated that noise impacts on schook, educational facilities, and 
churches in noise-impacted areas will worsen and must be shown. This comment was 
made by the following: the Airport Communities Coalition, Ah. Brown, M. MkGeehan, 
the Regional Commission on Airport Aflairs, Mr. S c h t e r  (Wedgewood Community 
Council), the Southwest King County Community Group, M. L. Thompson, Mr. 
Thompson, and Mr. & Ms.  Voeller. 

Res~onse: Table IV.2-3 lists noisesensitive facilities exposed to noise levels of 65 DNL or greater. 
Appendix C, Table C-27 of the Draft and Final EIS shows the DNL levels at each of the schools. Ofthe 
29 schools listed on page 1 of Table IV.2-3, the With Project" alternatives would create a significant 
increase in noise exposure at one school in comparison to the Do-Nothing alternative. School S-102 
(Sea-Tac Occupational) is expected to incur an increase of about 3.1 DNL over the Do-Nothing. 

Several schools that are currently impacted by noise levels of 65 DNL or greater would remain noise- 
impacted (i.e., at 65 DNL or greater) through 2020. However, noise levels at most of the schools are 
shown to decrease between now and the year 2020. In addition, several organizations submitted research 
studies concerning the impact of noise on learning environments. These research studies are noted. 

The Marine Technology Lab was incorrectly located in the Draft EIS; it has been reanalyzed in its proper 
location and was found to be not affected by 65 DNL or greater aircraft noise levels. 

fhment R-7-10: M. Frame and Mr. Peyton (Ravenna-Bryrt Community Association) questioned the 
Draft ElS claim that land use impacts will decreme in the futrae; moreover, that the 
tables do not show the impacts on each type of noise sensitive land use facility by year 
and alternative. 

Res~onsc  Land use impacts associated with each of the proposed Master Plan Update alternatives are 
discussed in detail in Chapter IV, Section 2 "Land Use" of the Draft and Final EIS. A comprehensive list - 
of noise-sensitive facilities (including schools, libraries, hospitals, nursing homes, churches, and parks) is. 
included in Table IV.2-2, which breaks down the noise impacts for each of these facilities, by alternative, 
for the years 1994 (existing conditions), 2000,2010, and 2020. Please refer to response to comment R-6- 
1B for an explanation of why noise levels are expected to decline in the future. 

Comment R-7-11: The commentors believe that the Drafr EIS conzed the City of SeaTac's essential 
public facility designation of Sea-Tac Airport with approval of the Port's particular 
plans for consbwction of the third runway and associated actions. One commentor 
thought the Master Plan Update wm inconsistent with one or more of the essential 
public facilities policies in the adopted King County Comprehensive Plan. The following 
individuals and organizations made this comment: Airport Communities Coalition, 
Regional Commis~ion on Airport Afairs, and the Ostennan family. 

Response: It is important to note that a major regional decision has been previously made by the Puget 
Sound Regional Council (Resolution A-93-03 in April 1993) to "pursue vigorously" the option of a third 
runway at Sea-Tac Airport. The resolution stated that "the third runway shall be authorized by April 1, 
1996" subject to the satisfaction of several conditions (page 1-3 of the Final EIS details the specific 
conditions). Jurisdictions in South King County are members of PSRC and were involved in that 
decision (although they may have disagreed with the outcome). These jurisdictions also have been 
involved with the planning process associated with the Master Plan Update and the third runway that has 
been continuing since 1994. 

Cornmentors correctly note that there is a distinction between the existing facilities at the Airport and the 

.- proposed improvements associated with the Master Plan Update. 

While the City of SeaTac's plan does not yet address in detail the development proposed under the Port's 
Master Plan Update, all adjacent municipalities have participated actively and are thus well aware, for 
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their planning purposes, of a new parallel runway proposal and associated actions. In light of this and 
the fact that regional policies (i.e., PSRC Resolution A-93-03) have been adopted that call for and 
contemplate the construction of the third runway, adjacent jurisdictions should take this into account as 

( 
they adopt 20-year GMA plans and regulations. 

As a result of the PSRC decision, there is a regionally approved plan to expand Sea-Tac Airport, which 
also has been designated by the City of SeaTac as an essential public facility under the GMA. Because 
Sea-Tac Airport has been designated an essential public facility by the City of SeaTac, all nearby 
municipalities, including SeaTac, are required to adopt policies in their comprehensive plans and 
development regulations that do not preclude the operations associated with the Airport and the siting of 
essential public facilities (RCW 36.70A.200). As stated in the Draft and Final EIS, to the extent local 
jurisdiction policies seek to preclude the proposed improvements of the Airport, the policies may be 
inconsistent with Countywide Planning Policies, the VISION 2020 Update, PSRC resolutions, the 
essential public facility provisions of the GMA, and the King County Comprehensive Plan. 

One commentor (the Osterman family) stated that the Master Plan Update development actions are not 
consistent with Policy F-220 of the King County Comprehensive Plan (see page IV.2-16 of the Final EIS 
for full text of all policies in the Plan relating to the siting of essential public facilities: Policies F-217 to 
F-222). The portion of Policy F-220 cited by the commentor states: "No single community should 
absorb an inequitable share of the facilities and their impacts." 

Policy F-220 also states the following: "Siting should consider environmental equity and environmental, 
economic, technical, and service area factors. The net impact of siting new'essential public facilities 
should be weighed against the net impact of expansion of existing public facilities, with appropriate 
buffering and mitigation. Essential public facilities that directly serve the public beyond their general 
vicinity shall be discouraged from locating in rural areas." 

The proposed improvement of an existing facility (Sea-Tac Airport) provides an alternative to locating a 
new essential public facility in a rural area. Mitigation for adverse impacts of the Master Plan Update 
would be required and are detailed for each appropriate element of the environment in Chapter N of the 
Final EIS. Thus, the Master Plan Update is not inconsistent with Policy F-220. 

Comment R-7-12: Mr. Peyton (Ratennu-Bryant Community Association) reported that two or three 
schools in the Highline School District would have to be relocated as a result of 
construction of the third runway, despite the Port of Seattle's own recommendation that 
the schools be built at these sites and despite the Port's assurance that Sea-Tac Airport 
would not be expanded westward. 

ResDonse: The Draft and Final EIS note that no schools would need to be relmted as a result of the 
Master Plan Update "With Project" alternatives. As part of the SASA project (which would occur under 
the "Do Nothing" Alternative, as well as the "With Project" alternatives), the Seattle Christian School 
would be relocated and the vacated facilities demolished. Seattle Christian may remain at its current site 
for up to 2 years while its new facilities are being constructed in a location outside of the Noise Remedy 
Program area. 
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amment  R-7-13: Mi: Roh' (City of SeaTac), the Airport Communities Coalition, the Southwest King 
County Community Group, Mr. Taylor (Department of Interior), and Mr. Webb stated 
that several parks will be significantly noise impacted by the proposed third runway. 
The commentors indicated that even though the project would not have a direct impact 
on Section 4@ resources, the noise levels created by the project would indirectly impact 
the parh. 

Response: The "With hoject" noise levels at Des Moines Creek Park (P44) and North SeaTac Park 
(P28) are noted in the Draft and on page IV.4-8A and page N.4-8B of the Final EIS. As stated on page 
N.4-4 of the Draft and page N.4-7 of the Final EIS, the future "With Project" noise levels are 
considered compatible with these urban park uses, according to FAA's Land Use Compatibility 
Guidelines, since they do not exceed 75 DNL. As discussed in the EIS, these noise levels may not 
necessarily be consistent with recent local regulations adopted or proposed by Burien, Des Moines, and 
Normandy Park. 

Comment R-7-14: Airport Communities Coalition, the Southwest King County Community Group, and 
Mi. Derrick (King County Department of Development and Environmental Services) 
commented that the Draft EZS did not address all the resources that quai$ for Section 
4@ protection. An inventory compiled by the Airport Commtmities Coalition lists all the 
Section 4@ resources by type and jurisdiction. The Airport Communities Coalition 
states that the Drafr EZS did not place adequate focus on properties built between 1945 
and 1950. 

&wonse: The results of a new site survey and evaluation of additional potential Section 4(f) eligible 
resources, identified by the Airport Communities Coalition, is included as Appendix E-B of the Final, 
EIS, and the results are summarized in Chapter IV, Section 3 of the Final EIS. None of  the sites 
delineated in the Airport Communities Coalition review, affected by DNL 65 and greater noise levels, 
would be affected by 1.5 DNL or greater increase as a result of any of the Master Plan Update. 
alternatives. Consequently, mitigation would not be required. The Washington State Office of. 
Archaeology and Historic Preservation (SHPO) has determined that the methodology for evaluating .- 
properties in the acquisition area built prior to 1945 for eligibility to the National Register was sufficient 
(see Appendix E-B of the Final EIS). 

Omment R-7-,5: Two commentors asked what would be done if there were impacts on historic or 
cultural sites. They also stated that an actual contingency plan should be outlined in the 
document. Cornmentors include Mi. Rohfi (City of SeaTac), the Southwest King County 
Community Group, andM. Frause. 

Response: The Draft and Final EIS specify that a contingency plan must be developed if archeological 
finds are located during construction. Further actions are difficult to specify without knowing the actual 
nature of the find. A variety of mitigation plans could be developed for a specific fmd, and the impact on 
the construction schedule would depend on the nature of the find. The nature of the find also would 
determine the disposition of the artifacts. 

Impacts on National Register properties would require a Memorandum of Understanding between the 
Port of Seattle and the Advisory Council for Historic Preservation. As noted in Chapter N, Section 3, 
the State Historic Preservation Office (SHPO) has determined that none of the properties located within 
the acquisition area are eligible for inclusion in the National Register. 

As noted in the response to comment R-7-14, no properties designated as historically significant by the 
Airport Communities Coalition (ACC) in its comments on the Draft EIS were determined to be affected 
by a 1.5 DNL or greater increase in noise exposure within the 65 DNL noise contour (see Appendix E-B 
and Chapter IV, Section 3 of the Final EIS). 

-J 

Two properties in Burien have been previously inventoried by the King County Office of Historic 
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Preservation: the Brunelle House and the Bryan House. They were identified in the Draft EIS to be the 
only two properties of historic significance to be affected by a 1.5 DNL or greater increase within the 65 
DNL noise contour as a result of the Master Plan Update alternatives. Subsequent to the issuance of the 
Draft EIS, the SHPO has determined that neither of these properties are eligible for the National Register 
of Historic Places. As a result, no mitigation for these properties would be required. Because these 
properties are located within the Port of Seattle's existing Noise Remedy Program area, however, these 
residences could receive soundproofing if desired by the property owners. 

Comment R-7-17: Two cornmentors stated that some resources may qua11;fuforprotection under Section 
4@ even when there is no direct taking, especially when they are substantially impaired 
in terms of their environmental, ecological, or historical signifcance. In particular, a 
commentor stated that the Draji EZS did not consider air quality impacts on Section 4($ 
facilities. mese comments were made by the Airport Communities Coalition and the 
Southwest King County Community Group. 

Resoonse: Both the direct and indirect impacts of the Master Plan Update alternatives on Section 4(f) 
lands were evaluated in Chapter IV, Section 4 "DOT Section 4(f) Lands" of the Draft and Final EIS. 
Parks and recreation resources designated as "locally" or "regionally" significant by the cities of Burien, 
Des Moines, and Normandy Park are identified in Chapter IV, Section 4 (DOT Section 4(f) Resources) 
of the Find EIS. Properties of a historic nature designated by these jurisdictions as "locally significant" 
that are located within the 65 DNL for existing conditions (1994) or for any future Master Plan Update 
alternative are identified in Appendix E-B. As evaluated in Chapter IV, Sections 3 and 4, and 
Appendices E-A and E-B of the Final EIS, no Section 4(f) resources would be impacted, either directly 
or indirectly, as a result of any of the Master PIan Update alternatives. The proposed improvements 
would not significantly affect air quality at DOT Section 4(f) resources listed in Table IV.2-2. Air 
pollution impacts are not discussed in terms of land use; rather, air pollution impacts are evaluated on a 
site specific basis relative to exposure based on the National and State Ambient Air Quality Standards. 
For further discussion concerning air quality impacts, please refer to Chapter IV, Section 9 "Air 
Quality", and Section 23 "Construction Impacts". 

C 
&mmzt R-74: The Southwest King County Community Group stated that the list of local historic 

sites included in the Draji EIS is incomplete. n e y  suggested that several sites need to 
be added to the inventory of locally significant historical &or Section 4($ resources: 
Miller Creek Walker Creek and Des Moines Memorial Drive. The commentor also 
states thot Miller and W&r Creeks should be designated as wildlife and waterfowl 
re f  ges. 

ResDonse: The Airport Communities Coalition compiled a comprehensive inventory of locally 
significant resources and other eligible Section 4(f) facilities. This inventory is evaluated in Appendix 
E-B of the Final EIS, in Chapter IV, Section 3 "Historic, Archaeological and Cultural Resources", and in 
Chapter IV, Section 4 "DOT Section 4(f) Lands" of the Final EIS. Miller Creek, Walker Creek, and Des 
Moines Memorial Drive are not eligible Section 4(f) resources. As is stated on Page N.4-1 of the Draft 
and Final EIS, DOT Section 4(f) provides for the protection of certain publicly owned resources 
including public parks, recreational areas, wildlife and waterfowl refuges of federal, state or local 
significance of land of a historic site of national, state or local significance. As neither Miller Creek nor 
Walker Creek are designated as wildlife or waterfowl refuges, nor are they contained as part of a public 
park or recreational facility, they do not qualify for Section 4(f) protection. Des Moines Memorial Drive 
has not been designated as locally significant facility by any local jurisdiction and thus does not qualify 
as a DOT Section 4(f) resource. 
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Comment R-7-19: Mr. Akers and the Southwest King County Community Group commented that 
noisehibration is causing degradation of historic sites and that historic sites will lose their 
designation, even if insulated. One commentor stated that Columbia City currently is 
impacted by vibration from daily overjlights. 

Response: According to Part 150 of the Federal Aviation Regulations, residential land uses and 
properties of historic significance are generally compatible with noise exposure levels at or below 65 
DNL. Columbia City (a neighborhood within the City of Seattle) is exposed to noise levels of less than 
65 DNL under existing conditions and any future Master Plan Update alternative. 

There is no indication that historic properties would be significantly impacted by noise and vibration 
from the proposed "With Project" alternatives (see response to comments R-7-14 and R-7-15). Impacts 
would occur if the properties were modified for noise insulation such that the historical integrity of the 
property was diminished. Modifications to properties eligible for or listed in the National Register 
would require approval by the Washington State Office of Historic Preservation (SHPO), and any 
modifications would be completed in accordance with the Secretary of the Interior's Standardr for 
Rehabilitation and Guidelines for Rehabilitating Historic Buildings (1983). 

Local ordinances do not require approval for modification of structures considered locally significant 
As a mitigation measure, local jurisdictions wuld enact ordinances that would require approval of all 
modifications to structures considered locally significant. Specific references regarding preservation 
policies have been cited in the additional historical analysis included in the Final EIS (Appendix E-B, 
Chapter N, Sections 2 and 3). In addition, the local jurisdiction would need to adopt standards for 
rehabilitation of locally significant structures. 

Comment R-7-20: Two commentors stated that Vacca Farm constitutes a valuable local resource and 
should be considered a Section 4df) facility; moreover, that Vacca Farm assists in the 
recharge of the Highline AAquir, and as such, any impacts on Vmca F m  resulting 
from the proposed thirdrunwq would necessitate an analysis of impacts on the Highline 
Aquife. This comment was made by: the Osterman family, and the Southwest King 
County Community Group. 

& s ~ o n s ~  In order to qualify for Section 4(f) protection, Vacca Farm must be determined to be a locally 
significant resource as defined in the U.S. Department of Transportation Act of 1966 and formally 
designated by the local jurisdiction in which it is located (City of SeaTac). The City of SeaTac has not 
designated Vacca Farm as a site of local significance under Section 4 0 .  

The Vacca Farm property contains four parcels of land, two of which are currently zoned for commercial 
use by the City of SeaTac; the other two are zoned for residential development. Tht King County 
Assessor's mce states that there are no restrictions on the type of development allowed at the Vacca 
Farm site. Potential impacts of the Master Plan Update alternatives on the Highline Aquifer are 
discussed in Chapter N, Section 10 of the Final EIS and in Appendix QA of the Final EIS. 

comment R-7-2l: Mr. Peyton (Ravenna-Bryant Community Association) stated that the proposed third 
runway will impact farmland became the noise and air pollution associated with airport 
development will displace entire communities to other areas, which will increase 
pressure to develop farmland in these new areas. in addtion, he indicated that a third 
m a y  will make southwestern King County less attractive to developers and will, 
thereby, accelerate growth in east King County, Pierce County, and Snohomkh County. 

Respnsc The assumption that displaced residents would relocate to the Auburn, Kent, and Enumclaw 
areas is highly speculative. There is no way of determining to which communities displaced residents 
would move. Nor can one assume that displaced residents would move to areas that place additional 
pressure to develop farmland, particularly if these residents move to existing low-density areas targeted 
for urban or intensified development. Other factors such as distance from site of employment, length of 
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residence in the community, and household income are more likely to determine the future residential 
location of displaced residents. ( 

Comment R-7-22: Two commentors requested clmification of which facilities will be acquired and their 
geographic location. Both Mr. Frause and Mr. Schneider made this comment. 

A list of properties to be acquired and their addresses are included in Table N.6-4 of the 
Draft and Final EIS. 

- 7 - 23: Mr. Gwinn, and the Southwest King County Chamber of Commerce commented that 
the Por~ of Seattle should acquire all commercial properties within the Runway 
Protection Zones (RPZF) to give residents proper compensation for a long-term loss. 

Please see the response to comment R-7-2. The EIS assumed worst case conditions that all 
residential and commercial properties within the RPZs for all "With hoject" alternatives would be 
acquired. However, as was noted in the Draft and Final EIS, with FAA approval, the Port would offer to 
purchase avigation easements fiom commercial properties in lieu of acquisition. As a result of th e City 
of SeaTac's comments, the use of avigation easements to minimize the acquisition of some of these 
properties is currently being evaluated. 

- 7 - 24: Several cornmentors stated that previous noise mitigation measures made through the 
Noise Reme& Program (NRP) have been inadequate and have not significantly reduced 
noise levels inside residential units. In d i t ion ,  cornmentors write that past mitigation 
followed illicit and unfair practices and that the terms and st- of the NRP need to be 
clearly stated Comment made by the following individuals and groups: Mr. Rohlfs 
(City of SeaTac), the Glen Acres Homeowners Association, hh. LeCompte, .Mr. Peyton 
(Ra,enru.-Bryant Community Association), Mr. Sauer, the Regional Commission on 
Airport Afairs, and the Southwest King County Community Group. C 

Response: The Port of Seattle would re-insulate homes that received only dictional noise insulation on 
the side of the house that faces the existing runways. Additional soundproofing would be provided to 
homeowners to complete the other sides of these homes. The Port of Seattle's insulation program 
already includes ventilation systems that are equivalent to natural ventilation and maintains a 45 DNL 
maximum noise threshold for all habitable rooms. 

The Port of Seattle complies with all Federal, state, and regional laws and regulations that govern its 
activities. 

Comment R-7-25: The Airport Communities Coalition and the Southwest King County Community 
Group indicated that several noise issues that me perceived to be not addressed by the 
EIS or not addressed in the Noise Remedy Program (NRP) include: the significance of a 
1.5 DNL noise increase, the number of homes that will not be insulated for years, 
residents that have declined the avigation agreement, and the loss of integrity on historic 
properties that me noise insulated. 

Resoonse: An increase of 1.5 DNL or more in noise exposure ("With Project" compared to "Do 
Nothing") under the Master Plan Update alternatives for noise sensitive sites affected by 65 DNL or 
greater is considered significant according to FAA guidelines. As such, noise impacts that result in noise 
increases of less than 1.5 DNL are not considered significant under FAA guidelines as noted on page 
IV.4-5 of the Draft EIS (page N.4-7 of the Final EIS). Residential units impacted by a noise level of 60 
to 65 DNL (i.e., residences that are marginally impacted) are listed in Chapter IV, Section 2 "Land Use" 
of the EIS. 

All eligible homes that choose to participate will be insulated by 2001. The number of eligible 
households that have not chosen to participate is approximately 4,000. However, about 75-80 new 

c 
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applications are being received each month. The Port conducted a study in 1994 to determine why 
people declined to participate in the insulation program, and less than seven percent of those surveyed 
indicated that the avigation easement was a reason. 

There is no indication that historic properties would be significantly impacted by noise and vibration 
from the proposed "With Project" alternatives. Impacts would occur if the properties were modified for 
noise insulation such that the historical integrity of the property was diminished. Modifications to 
properties eligible for or listed in the National Register would require approval by the Washington State 

of Historic Preservation (SHPO), and any modifications would be completed in accordance with 
the Secretary of the Interior's Standarb for Rehabilitation and Guidelines for Rehabilitating Historic 
Buildings (1983). 

Comment R-7-26: The Southwest King County Community Group questioned whether mobile homes 
located in the existing a d o r  fitwe noise-impact areas can be mitigated through noise 
insulation measures. 

Response Mobile homes located in the existing or future noise-impact areas cannot be insulated 
because the materials used to insulate for noise are too heavy for such light structures. Through the Part 
150 process, the FAA approved a Port of Seattle measure to financially assist mobile homeowners should 
their park be closed. So far, no mobile park owners have chosen to take advantage of this available 
funding. Vacated mobile home park land would then become available for commercial development. 
Some mobile home parks south of the Airport in the City of SeaTac are anticipated to be commercially 
developed. 

Comment R-7-27: Mr. Dinndorf (Puget Sound RegionaI Cmci l )  recommended addtiom or 
corrections to the Land Use section ofthe Dr@ En. 

Reswnse: Comments noted. m e  following additions or corrections have been made in the Final U S  to 
Chapter N, Section 2 "Land Use": 

0 Page N.2-1 - Although PSRC was the source for the Master Plan Update of the Census Summary 
Tape File 1B (electronic census data) used in this section. The Final EIS reflects the use of U.S. 
Bureau of Census Data (page N.2-1). 
Page N.2-8 (column one, first full paragraph): The reference to the "VISION 2020 PLAN" was 
changed to reflect "VISION 2020". 

0 Page IV.2-10: Additional text has been included that discusses the review process in which PSRC is 
currently engaged regarding local comprehensive plans of King, Snohomish, Pierce, and Kitsap 
Counties (including jurisdictions in the Sea-Tac Airport vicinity). This consists of the following: (1) 
A mandatory certification by PSRC of transportation elements in local comprehensive plans that is 
required by State law (RCW 47.80); and (2) A coordination and consultation process between PSRC 
and local jurisdictions regarding the consistency of local plans with VISION 2020 Update policies. 
This is voluntary on the part of local jurisdictions. 

Page IV.2-17: The initial version of VISION 2020 has been cited as "VISION 2020: Growth and 
Transportation Strategy for the Central Puget Sound Region, Puget Sound Council of Governments 
(1 WO)." 

0 Page IV.15-121: The surface traffic volume for Alternative 2 for 2020 at South 154th Street near 
International Boulevard has been corrected to 17,500 rather than 175,000, as indicated in the Draft 
EIS. 

Page N2-18: The title of VISION 2020 and MTP has been corrected to "VISION 2020: 1995 
Update, Puget Sound Regional Council (1995)" and "1995 Metropolitan Transportation Plan." The 
number of RT-8.28 has been changed to RT-8.3 1 as reflected in the 1995 Update. 
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Chapter I1 (Alternatives): The Do-Nothiig and "With Project" alternatives in the Draft EIS assumed 
construction of the South AccessISR 509 project for the year 2020. Transportation volumes and the 
air quality modeling for the EIS reflected inclusion of this project. The Final EIS assumes the South 
Access/SR 509 project as part of the Do-Nothing alternative for the year 2020 only. As discussed in 
Chapters N, Section 9 "Air Quality" and Section I5 "Surface Transportation Impacts" in the Final 
EIS, new air quality modeling has been conducted based upon new projected transportation volumes 
and assumptions associated with the MTP alternative adopted by PSRC in 1995. 

- 7 - 28: Several commentors stated that the Port of Seattle plans, including the Master Plan 
Update, are required under the Growth Management Act (GM) to be consistent with 
local land use plans and development regulations prepared pursuant to GUA. One 
commentor said the West SeaTac Sub Area Plan must be completed before the Final EZS 
is issued One commentor noted several inconsistencies between the Master Plan 
Update and the adopted City of SeaTac Comprehensive Plan The following persons or 
organizations made these comments: the Airport Communities Coalition, and the 
Ostennan family. 

As stated in the Draft and Final EIS, the consistency requirements of GMA impose a 
responsibility on the comprehensive plans of those counties, and the cities within them, who are required 
to plan under GMA to "be coordinated with, and consistent with the comprehensive plans adopted 
pursuant to RCW 36.70A.040 of other counties or cities with which the county or city has, in part, 
common borders or related regional issues." (RCW 36.70A.100). Accordingly, cities in the Airport 
vicinity are required by GMA to take into account and consult with neighboring municipalities, King 
County, and applicable regional bodies and planning documents in drafting their comprehensive plans 
and development ordinances. Also, as stated in the Drafk EIS comment letter from PSRC (see response 
to comment R-7-27), the plans for Des Moines, Normandy Park, and Burien have neither been reviewed 
by PSRC for achieving consistency with VISION 2020 policies, nor by PSRC for the consistency of the 
transportation elements with the King County Comprehensive Planning Policies. (% 
Although the Port of Seattle is not required to prepare comprehensive plans under RCW 36.70A.040, it 
has attempted to collaborate with neighboring jurisdictions such that Port plans, including the Master 
Plan Update, are compatible with local jurisdictions to the greatest extent feasible given the PSRCs 
regional mandate in Resolution A93-03 to proceed with planning for the proposed new parallel runway. 
The Port has participated, for example, actively in commenting on the recent planning activities and 
related environmental review on the interim comprehensive plans and development regulations adopted 
by several adjacent cities. Adjacent cities have participated and commented extensively in the years of 
planning leading up to the Master Plan Update study (i.e., the Port's Flight Plan Study process). The 
Port of Seattle currently is involved in negotiations with the City of SeaTac through an interlocal 
negotiations process to resolve jurisdictional authority issues in a mutually beneficial manner. It is 
anticipated that inconsistencies that may currently exist between the SeaTac Comprehensive Plan and the 
Master Plan Update improvements, including zoning and land use designations, wiil be resolved through 
these interlocal processes. This process will likely not be completed prior to issuance of the Master Plan 
Update Final EIS. After this interjurisdictional process has been completed and to the extent required 
under state law, the City of SeaTac will likely in future amendments to its comprehensive plans address 
any inconsistencies with the proposed Master PIan Update improvements, including those identified by 
commentors. 

As stated in the Draft and Final EIS, the planning process for the West SeaTac subarea in the City of 
SeaTac is continuing. The West SeaTac Plan and EIS are not expected to be completed until Spring 
1996. Under SEPA, an EIS is required to address only the consistency of the proposal with e x i s t d  
plans (WAC 197-1 1-440 (6)(d)(i)). There are no applicable regulations, under SEPA or NEPA, that 
would prohibit the Master Plan Update Final EIS from being issued prior to completion of the West 
SeaTac Plan. Conflicts between the existing zoning on the West SeaTac area and the proposed Master 
Plan Update improvements are discussed on page IV.2-8. c 
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Comment R-7-29: l%e Airport Communities Coalition stated that the Master Plan Update would not 
comply with critical areas protection policies and regulations of cities in the Airport 
vicinity. 

The Master Plan Update would comply with all applicable state, Federal, and local critical 
area regulations. Applicable Federal, state, and local actions required for the Master Plan Update are 
detailed on pages IJI-9 and III-10 of the EIS. Federal, state, and local critical area regulations that may 
be applicable are discussed for each element of the environment in the corresponding section of Chapter 
IV of the EIS. As stated in the Draft and Final EIS, the Port of Seattle is involved in interlocal 
negotiations with the City of SeaTac concerning jurisdictional authority. The result of this process, 
which may not be completed until after the Final EIS is issued, is expeded to molve the issue of 
applicability of City of SeaTac critical area regulations to the Master Plan Update. 

Comment R-7-30: % Southwest King County Community Group stated that, according to Washington 
State zoning laws, the siting of a maintenance base should not be in an urban or 
suburban populated area. Moreover, the commentor questions why such a large 
maintenance base is required for such a small airport as Sea-Tac. 

Resmnse; Decisions concerning zoning are not made at the state level, but rather by local jurisdictions 
themselves. Siting for the maintenance facility (SASA) was determined through inter-governmental 
coordiiation and is consistent with the City of SeaTac land use plans for the area, including the ABC 
(Aviation Business Center) zoning. 

The size of a maintenance facility is not related to the size of the Airport in question but rather to the size 
and number of aircraft that need to be maintained by an airline or group of airlines. 

Comment R-7-31: Mr. Dinndorf (Puget Sound Regional Council) requested discwsion of how the Master 
PIan Update proposed action relates to various poIicies of the "VISION 2020 Update and 
Metropolitan Transportation Plan. " 

Response: The EIS discusses the relationship of the Master Plan Update to the following policies in the 
"VISION 2020 UPDATE and Metropolitan Transportation Plan": 

RT-8.28 (corrected to RT-8.31), RF-3, RF-3.1, RF-3.3, and RF-3.4. The commentor asked for similar 
discussion for the following additional policies, which is provided below. Where applicable, reference is 
made to specific sections of the Final EIS that address these policies. 

RC-2.6 "Give high priority to protecting and enhancing the natural environment and public health and 
safety when providing services and facilities." 

The Master Plan Update would comply with all applicable Federal, state, and local critical area 
regulations. Applicable Federal, state, and local actions required for the Master Plan Update are detailed 
on pages III-9 and IIE 10 of the Final EIS. Mitigation for adverse impacts of the Master Plan Update and 
new parallel runway would be required and are detailed for each appropriate element of the environment 
in Chapter IV of the Final EIS. Issues of human health and safety are discussed in Chapter N. Section 7 
"Human Health of the Final EIS; as no significant degradation of safety would result from the Master 
Plan Update, no mitigation would be necessary. 

RC-2.7 "In coordinating growth management for urban development with natural resource planning, 
promote urban development solutions that conserve water, energy, and land resources and protect air 
quality!' 

With regard to water conservation, Appendix Q-B (Water Conservation Plan) of the Final EIS outlines 
alternative water conservation techniques for the Port of Seattle, analyzes the costs and benefits of 
conservation alternatives, and develops a long-term water management plan. Applicable mitigation for 
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impacts are detailed in the Final EIS Chapter IV, Section 10, "Water Quality and Hydrology"; Section 22 
"Energy and Natural Resources"; and Section 9, "Air Quality". ( 
RC-2.10 "Establish and maintain equitable allocations of public costs and revenue among the region's 
jurisdictions." 

Chapter N, Section 8 (Induced Socio-Economic Impacts) discusses impacts of the Master Plan Update 
alternatives on adjacent jurisdictions and special districts, including the Highline School District. 
Although the Master Plan Update "with project" alternatives could result in an initial lowering of 
property tax revenue and jobs, these impacts are expected to be offset by the induced socio-economic 
effects from construction and improved Airport facilities. 

RH-4.4 "Preserve existing low-income, moderate-income and special needs housing and where 
appropriate serve it with transit. Promote development of institutional and fmancial mechanisms to 
provide for affordable housing, particularly housing located in and near urban centers and transportation 
corridors." 

As discussed in the Social Impacts section of the Final EIS (page IV.6-6), the Master Plan Update would 
displace affordable housing units (both rental apartments and singlefamily houses) in the West SeaTac 
area, primarily due to the construction of the proposed new parallel runway. All acquisitions associated 
with the Master Plan Update would comply with the Uniform Relocation and Assistance Act. 

RO-6.6 "Encourage the use of environmentally sensitive development practices to minimize the effects 
of growth on the region's natural resource systems." 

As stated in the discussion under RC-2.6, the Master Plan Update would comply with all applicable 
Federal, state, and local critical area regulations. Mitigation for adverse impacts of the Master Plan 
Update and new parallel runway would be required and are detailed for each appropriate element of the 
environment in Chapter IV of the Final EIS. c 
RE-7.1 1 "Foster renewable resources in unincorporated rural areas and designated natural resource lands 
by establishing and promoting management practices that protect the long-term integrity of the natural 
environment and assure that the long-term productivity of designated resource lands are preserved." 

This policy would not apply to the Master Plan Update because the proposed airport improvements are 
located within a designated Urban Growth Area (UGA) of King County, as opposed to within an 
unincorporated rural area. The proposed improvements also would not affect designated natural resource 
lands (agricultural, forest, or mineral resource lands). 

RT- 8.6 "Promote efficient multimodal access to interregional transportation facilities such as airport, 
seaports, and inter-city rail stations." 

As a result of Sea-Tac Airport being located on the planned Regional Transit Project's (RTP) proposed 
.light rail line, the Airport is expected to be served by regional mass transit. A variety of bus routes 
currently serve the Airport. 

RT-8.11 "Promote demand management and education programs that shill travel demand to non-single 
occupant vehicle travel modes and to off-peak travel periods, and reduce the need for new capital 
investments in surface, marine, and air transportation." 

Demand management issues related to the Master Plan Update are discussed in Chapter Il of the Final 
EIS. Expansion of the existing facilities at Sea-Tac Airport would support use of the planned RTP rail 
line (assuming the RTP is approved by voters for construction) and thus provide an alternative to use of 
the singleoccupant vehicle. Expansion of Sea-Tac Airport would provide an alternative to constructing 
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a new facility in a rural area. It is unlikely that a new rural facility would be served by the RTP (at least 
in the near future), resulting in an increase in the use of singlaoccupant vehicles. 

RT-8.14 "Emphasize transportation investments that provide alternatives to single-occupant vehicles 
travel to and within urban centers and along comdors connecting centers." 

Expansion of Sea-Tac Airport would support use of the planned RTP rail line and thus provide an 
alternative to use of singlesccupant vehicles. The RTP would connect designated urban centers within 
King County. 

RT-8.40 "Encourage, where possible, the use of local labor when building regional transportation 
systems and components which could generate new economic and employment opportunities." 

The Port of Seattle would encourage, wherever possible, the use of local labor in construction activities 
resulting from implementation of the Master Plan Update. 

Comment R-7-32; The commentor noted that the Drafr EIS staies that planning issues me  deckled on a 
"county-wide " basis, and ashd if the third runway decision was made on a "regional 
basis. " This comment was made by the Southwest King Cow@ Comnnmity Group. 

Resvonse The referenced EIS text, page III-2 in Chapter III "Affected Environment", is a discussion of 
subarea planning processes in unincorporated King County. The point is made that subarea plans are 
subordinate to, and must be consistent with, planning policies and decisions set by countywide plans (i.e., 
the adopted King County Countywide Planning Policies and King County Comprehensive Plan). In this 
context, the Draft and Final EIS note that planning issues for unincorporated areas are decided on a 
countywide basis. 

) The issue of the third runway is not discussed in the abovereferenced EIS text. It is assumed that the 
"decision" being referred to by the commentor about the third runway is Resolution A-93-03, made in 
April 1993 by the Puget Sound Regional Council (PSRC), which recommends that "the region should 
pursue vigorously, as the preferred alternative, a major supplemental airport and a third runway at Sea- 
Tac." If so, this decision was indeed made on a regional basis since it was made by PSRC, which is the 
regional metropolitan planning organization (MPO) for the four-county area (King, Snohomish, Pierce, 
and Kitsap County). This decision amended the Regional Air System Plan (RASP). See response to 
comment R-2- 1. 

comment R-7-33: Three commentors stated that they had addtional questions pertaining to the Noise 
Remedy Program (NRP) and to the spec@cs rejbred to in the DmJt EIS reference to the 
provision of "addjtiona sound insulation. 'Vn particular, commentors wanted to address 
the cost issue of re-insulating homes that hadpreviously been insulated without complete 
directional soundproojing and the need to complete directional soundproofing. l k s e  
comments were put forward by: Mi. Brown, Ms. Stuhring, and the Southwest King 
County Community Group. 

Response: Additional expenditures would be required to complete directional soundproofing for the 
remaining homes that received directional soundproofing only on the side of the home facing the 
runway. These expenditures are necessary to reduce interior noise. It is important to emphasize that the 
homes receiving additional directional soundproofing would receive it only on the sides of the house 
where it is currently missing or where less intensive insulation was installed. Thus, the Port of Seattle is 
using additional expenditures to provide an even more complete sound insulated environment (see 
response to comment R-7-24). 
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w t  ,I(- 7-34: Mr. Wichert stated that sound insulation measures are inconsistent with one's desire 
to open windows forfiesh air. 

Resoonsr- in addition to insulating walls and windows, the Port of Seattle provides residents impacted 
by noise with ventilation systems that draw fresh air into residential units. This mitigation measure 
eliminates the need to keep windows open. 

-t R-7-35! Two commentors questioned what constitutes a cold climate home, the percentage of 
the housing stock that qualifies as a cold climate home under established criteria, and 
how such homes located in the noise-impacted areas will be mitigated. This comment 
was made by Ms. Brown, the Southwest King County Community Group, and the 
Regional Commission on Airport Aflairs. 

Cold climate homes are defmed as homes that were built from masonry (brick or stone) as 
opposed to wood stick frame construction. Generally, brick and stone constructed homes are better 
insulated than frame homes because of the heavier materials used in the construction process. In fact, 
masonconstructed homes show up to a 20-25 dBA reduction in sound inside as compared to noise 
outside. For this reason, brick and stone homes do not require noise insulation for walls (older plaster 
work is much thicker than sheet rock), although they still require insulation on windows and doors. 
Approximately 10 percent of the housing stock in the impacted areas is constructed with brick or stone 
materials. 

R-7-36: Several commentors reported that housing appraisals made through the Transaction 
Assistance Program, based on comparables from out of the noise impacted area, me 
generally lower than those conducted by private non-biased appraisers. The 
recommended mitigation needs to be clarified Moreover, by understating their marker 
appraisals, the Port of Seattle is actualQ in a position to make (tax-exempt) money on 
previous purchases. In addition, purchased properties in the projectedjlight path for 

c 
the creation of an extended approach transition zone for safety me not projected as for 
sale, movement or relocation. The Southwest King County Community Group, the 
commentor, also questioned how the Port of Seattle will address the we of these homes. 

The Port of Seattle complies with all applicable Federal, state and local laws and regulations 
that govern its activities. The Port offers fair market value in its appraisals through the Transaction 
Assistance Program, based on comparable appraisals outside the noise affected areas. As stated in the 
Draft and Final EIS, all residential properties in the Approach Transitional Area may be provided the 
option of being acquired by the Port of Seattle. This option would receive further consideration in the 
upcoming Sea-Tac Airport FAR Part 150 Noise Study Update (anticipated in 1996). 

As is stated on Page IV.2-6 of the Draft EIS (Final EIS page IV.2-7) "In recognition of the fact that the 
standard Runway Protection Zone @PZ) dimensions do not always provide sufficient noise and safety 
buffer to the satisfaction of nearby residents, the FAA would cost participate with airport operators to 
acquire " up to 1,250 feet laterally from runway centerline, and extend'ig 5,000 feet beyond each end of 
the primary surface." If implemented, this would apply to all residential uses. The Port would then 
remove the house and attempt to convert the properties to compatible uses or have the properties serve as 
an open space buffer. 
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Comment R-7-37: Several commentors noted that, in adopting Resolution A-93-03 in April 1993, PSRC 
supported the proposed third runway project, subject to conditions including noise 
reduction andfeasible demand and system management actions. Commentors noted that 
PSRC is in the process of coordinating with the State to enact legislation allowing for 
substantial and equitable incentives and compensation for communities impacted by 
proximity of essential public facilities. Others wrote to mppori the extended buyout 
plan. Another commentor stated that all acquisitions associated with the M i e r  Plan 
Update mmurt be addressed in the Final EIS and comply with the Department of 
Transportation's Uniform Relocation Assistance and Real Property Acquisitions 
Regulations for Federal and Federally Assisted Program. A f ial  commentor stated 
that the Noike Reme4 Program need to be expanded to incorporate Nonnrmrf Park 
and other neighborhoods that are subject to similar aircraji noise levels. m e  
commentor also noted that noise impacts on businesses were inadequately addressed in 
the Draji EIS. This comment was raised by the followmg individuals and agencies: Mr. 
& Mrs. Carlson, M. Dinndod (PSRC), M. Hickman, Mr. Derrick (King County 
Department of Development and Environmental Services), the Ostennan fmily, Mr. 
Peyton (Ravenno-Bryant Community Association), and the Southwest King County 
Chamber of Commerce. 

Res~onse: The Noise Remedy Insulation Program (NRP) was established by the Port of Seattle to 
. mitigate airport noise impacts for homes forecast to be impacted by significant noise levels (i.e., noise 

that exceeds 65 DNL) in the year 2000. Based on the most current noise contours, the noise is reducing 
as predicted. The City of Normandy Park is not impacted by noise levels above 65 DNL, and is therefore 
not considered by FAA guidelines to require mitigation. The EIS notes, however, that the City of 
Normandy Park has adopted an interim plan which sets noise levels below the Federal guideline of 65 
DNL. 

Unlike residential land uses, a commercial use is considered to be compatible with aircraft noise below 
80 DNL. A business may be relocated in the event that it becomes landlocked by adjacent residential 
acquisitions. Alternatively, when a business use also serves as a residence, it may qualify for acquisition 
or for sound insulation under the NRP in the same manner as a residential unit. 

All potential acquisition required by the Master Plan Update alternatives are listed in Table IV.6-4 of the 
Draft and Final EIS. All displacements would comply with the Uniform Relocation Act of the U.S. 
Department of Transportation. 

SOCIAL IMPACTSlINDUCED SOCIO-ECONOMIC IMPACTS 

comment R-8-1: Four commentors stated that the Drcrft EIS fails to consider the loss of neighborhood 
cohesion that would result fiom the acquisition of residential and commercial 
properties. Commentors also state that the document fails to recognize the total impact 
the Airport has on its community, including "quality of life." Commentors: M. Dodge, 
M. Mealy, the Regional Commission on Airport Afairs, and the Airport Communities 
Coalition. 

ResDonse: Chapter IV, Section 6 "Social Impacts" of the Draft and Final EIS details the residential and 
commercial displacements that would occur under each of the Master Plan Update alternatives. 
Community character of neighborhoods on the west side of the Airport would be disrupted by the 
displacement of established residences and the presence of new airport activities to the west Existing 
community cohesion in the West SeaTac area would be affected as displaced residents relocate, 
disengage from the community, and establish ties to other neighborhoods and communities. 
Predominant land use in this area would change f h m  residential to airport and industriaVcommercial 
uses. As stated in the Draft and Final EIS, this change also could result in greater long-term land use 
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compatibility than presently exists in the West SeaTac area. SR 509 would be the limit of the acquisition 
area to the west, and would function as a buffer for remaining residences west of SR 509. Please see the 
revised discussion of disruption of community character and cohesion in the Final EIS. 

Co-t R-8-2: Mr. Chapin asasked why owners of private residences receive more relocation 
assistance or benefis than owner-occupants of commercial properties. 

Resoonse: Owner occupied residential properties within the 65 DNL or greater noise exposure area are 
entitled to noise mitigation assistance because they are considered to be noise impacted; residential 
properties within the 75 DNL or greater noise exposure area are entitled to relocation assistance because 
they are considered not to be a compatible land use. Commercial properties are compatible with the 
anticipated noise levels and are not considered to experience significant adverse impacts. For this 
reason, commercial property owners are not entitled to the same noise mitigation assistance. Both 
residential and commercial properties that are displaced would be acquired in compliance with the 
Uniform Relocation Assistance and Real Property Acquisition Policies Act of 1970, as described on page 
IV.8-10 of the Draft and Final EIS @age IV.8-12 of the Final EIS). 

R-$3: The Southwest King County Community Group inferred that potential firture 
acquisitions will not happen in a scheduled and timely manner, in light of perceived 
delays in past acquisitions and mitigation programs. 

Resoonse: In the past there have been some delays in acquisition and remediation programs under the 
1974 SeaTac Communities Plan and the 1985 Part 150 Program. Some of the delays were related to the 
duration of negotiations with property owners. Other delays, such as those relating to demolition of 
purchased houses, occurred as a result of changes in requirements for the demolition of houses with lead 
paint, asbestos, and other materials of concern. The current noise remedy program for houses is 
scheduled to be completed by 2000; other facilities will be completed by 2003. Please see text beginning 
on page IV.6-3 of the Find EIS for a more detailed description of potential acquisitions. c 
Comment R-84: The Southwest King County Community Group requested clar~jkation of the 

acquisition process including a specific time line for acquisition, relocation, and noise 
insulation. 

The current estimated time line for acquisition of properties would be three to four years, 
with the acquisition starting approximately four years prior to initiation of construction. The anticipated 
rate of acquisition is approximately 10 houses per month, based upon past acquisition activities. Please 
see the text beginning on page IV.6-3 of the Final EIS for further details of potential acquisitions. 

Comment R-8-5: The Airport Communities Coalition, Ah. Brown, and Regional Commission on Airport 
Affairs stated that numerous indirect and induced costs, such as people delayed in 
trafic, noise disruptions, and health costs are not quantz3ed. 

In accordance with FAA guidelines, the EIS addressed "shifts in the patterns of population 
movement and growth, public service demands, and changes in business and economic activities to the 
extent influenced by the Airport development". Induced and indirect socio-economic impacts related to 
personal income, property tax receipts, sales tax revenues, population growth and movement, and 
employment are discussed in Chapter IV, Sections 8 "Induced Socio-Economic Impacts" and Section 23 
"Construction Impacts" of the EIS. The methodology used to identify induced and indirect impacts is 
discussed on page N.8-1. No other significant induced or i n d i c t  impacts are directly attributable to the 
"With Project" or the Do-Nothing Alternatives; therefore, no further quantification is necessary. The 
potential induced and indirect socio-economic impacts identified by the commentors are related to the 
level of airport operations, which does not increase from the Do-Nothing Alternative for the "With 
Project" alternatives. 
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Comment R-8-6- . Two commentors requested additional information and c1arif;cation in the 
presentation of net impacts concerning social and induced socio-economic impacts, 
especially with regard to the summary tables on page W.8-1 of the Drafi EIS. 
Commentors: Mr. Roh& (City of SeaTac) and Ah. Frause. 

Resaonse: The information requested is contained and discussed in Chapter IV, Section 8 "Induced 
Socio-Economic Impacts" and Section 23 "Construction Impacts" of the EIS with regard to potentially 
significant impacts. The tables contained on page IV.8-1 summarize information that is explained in 
detail in the remainder of Chapter IV, Section 8 for each runway length and terminal option. Effects on 
employment and business income (taxable sales) from business displacements that would result from the 
Master Plan Update alternatives are identified and discussed in the EIS. Because these effects from 
displacements were analyzed and found to be not significant, it is reasoned effects of displacements on 
personal income also would not be significant and, as such, it is not necessary to estimate them in the 
EIS. 

Comment R-8-7: Two commentors requested greater substantiation of how negative impacts will be 
ofiet by positive impacts. Commentors: M. Rohlfs (City of SeaTac) andM. Frause. 

Resuonse; The d i i t  effects of residential and business displacements are discussed on pages IV.8-4 
through N.8-9 of the haft EIS (page IV.8-6 through IV.8-11 of the Final EIS). The net effects of 
residential and business displacements would be partially offset because some displaced residents and 
businesses likely would relocate within the same jurisdiction andlor area, as assumed in the EIS. In 
those cases, the positive effects associated with the residences, businesses, tax base, income, and 
employment would not be totally lost Erom the jurisdiction or area. Leasehold revenues also could be 
generated depending on airport uses in the acquisition area The net effects of these displacements and 
impacts on local revenues would not be significant in the short or long-term, and it is not necessary to 
evaluate them fiuiher in the EIS. Please refer to response to comment R-7-2 for additional explanation 
of potential business displacements. 

Comment R-8-8: The Southwest King County Community G r o q  raised several issues regarding elderly 
residents in Census Tracts 290.01 and 289 in the City of Des Moines. Specific questions 
included, "What would the impact be on the City of Des Moines if these retirement 
homes (Judson Park and Wesley Gardens Retirement Homes) could no longer compete 
in their present locations (5ecaure of noise)?" and 'What impacts will more noise and 
pollution have on the large population of elderly in Des Moines?" 

Response: Table IV.6-1 highlights social and so&-economic characteristics of the general study area, 
including Census Tracts 290.01 and 289. Census Tracts 290.01 and 289 contain 26.6% and 14.6% 
elderly (65 and older) people, respectively (1990 U.S. Census); the results of the noise modeling 
described in Chapter IV, Section 1 "Noise Impacts" of the EIS show that with any of the &re 
alternatives, almost all of Census Tract 290.01 is outside of the 65 DNL and greater noise exposure area, 
and only about half of Census Tract 289 is within the 65 DNL and greater noise exposure area. This 
scenario represents a significant improvement over 1994 existing conditions for all people living in those 
areas, including elderly populations. Because elderly residents in Des Moines, including those in 
retirement homes, would not be subject to increased noise and pollution as a result of the project, the 
competitiveness of area retirement homes is not expected to be adversely affected by noise issues. 

Comment R-8-9: Mr. Peyton (Ravennu-Bryant Community Association) requested and suggestedfurther 
clarification of the terms "acquisition" and "condemnation". 

R e s m n s ~  Acquisition of property can be accomplished through purchase; condemnation (also known as 
eminent domain, a right of the government to take private property for public use by virtue of the 
superior dominion of the government over land within its jurisdiction); establishment of an easement; 

) donation; or exchange. Unless received by donation, acquisition of private property q u i r e s  the 
payment of just compensation to the property owner. It is expected that the majority of the property 
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acquired for construction of the proposed new parallel runway or establishment of RPZ areas would be 
acquired through purchase of property; regardless, all property acquisitions would comply with the ( I Uniform Relocation Assistance Act. During the Part 150 Acquisition Program, the Port of Seattle 
acquired 1,328 houses between 1974 and 1994. Of those 1,328 acquisitions, approximately 30 or 40 of 
them held out for the negotiation stage; none were condemned and none were settled in court. 

Comment R-840: Three commentors suggested that the EZS dismisses the impacts on local property tax 
receipls. Commentors: Ms. Brown, the Regional Commi$sion on Airport Aflairs, and 
Airport Communities Coalition. 

ResDonse: Comment noted. The potential significant impacts of the "Do-Nothing" and "With Project" 
alternatives on property tax revenues of the cities of Burien and SeaTac are discussed in detail on pages 
N.8-5 through IV.8-7 of the Draft EIS (page IV.8-7 through IV.8-9 of the Final EIS). 

Comment R-8 - .  ll . The commentors suggested that the Drafr EZS does not adequately assess 
displacements or the impacts on the community that would remain afrr the Port of 
Seattle acquires properties needed for the proposed runway. Commentors: Airport 
Communities Coalition, Mr. Forrey, the Ostermrm family, Regional Commission on 
Airport Aflairs, Mr. Peyton (Ravenna-Bryant Community Association), Seattle 
Community Council Federation, and Mr. Wagner. 

-: Comment noted. The Draft and Final EIS states that the greatest disruptions and 
displacements would occur in the primary acquisition area located within the West SeaTac 
neighborhood. Displacements in a substantial portion of the West SeaTac area between 12th Avenue and 
SR-509 would occur for the "With Projectn alternatives. Community character of neighborhoods in and 
adjacent to this area would be disrupted by the displacement of established residences and the presence 
of new airport activities. Please see the discussion of neighborhood cohesion and character on page 
IV.6-4 of the Final EIS, which has been revised to acknowledge that existing community cohesion would 
be affected as displaced residents relocate, disengage from the community, and establish ties to other 
neighborhoods and communities. 

As discussed on page IV.6-5 of the Draft and Final EIS, all acquisitions would comply with the Uniform 
Relocation Assistance and Real Property Acquisition Policies Act. Under this Act, the Port of Seattle is 
responsible for 'Ijust compensation" for affected properties at "fair market values." Just compensation 
includes (where applicable) closing costs, moving costs, interest differentials, and replacement housing 
payments or rental differential payments. 

Comment R-8-12: Mr. Peyton (Ravenna-Bryant Community Association) suggested that the number of 
airport-relatedjobs reported in the EZS is overstated, und requests a refrence for the 
figures cited 

ResDonse: Comment noted. The Port of Seattle and FAA believe that the numbers cited are reasonably 
accurate estimates. The s o w  for estimates of airport-related jobs is the report, Local and Regional 
Economic Impacts of the Port of Seattle, prepared by Martin O'Connell Associates, May 31, 1994. 
Specific pages referenced are cited at the bottom of Table N.8-1 on page IV.8-4 and at the bottom of 
Table IV.8-3 on page IV.8-13A in the EIS. For purposes of comparison, Table III-2, Page 61, in the 
Martin O'Connell Associates study displays the distribution of the 14,381 direct jobs generated by 
Airport activity within each major economic sector. This table indicates that 82.7% of the f i t  jobs are 
in the airlinelairport sector. Table IV.8-2 of the EIS shows that of the 14,381 direct jobs there were 
11,811 jobs held by residents of King County. Applying this 82.7 % number to the jobs held by residents 
of King County indicates that approximately 9,768 King County residents were in the airlinelairport 
sector in 1994. This figure compares favorably to the 9,841 employment level for King County 
referenced in the respondent's letter that was derived from the 1987 County Business Patterns. Page 
IV.6-5 of the Final EIS contains revisions to the text that provides an improved context for understanding 
the estimates of employment. (, 
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Comment R-8-13: A commentor requested addtional discussion and evalM'on of the fiscal impacts on 
the Highline School District and other dected service districts. Cornmentors: Mr. 
Peyton (Ravema-Bryant C o m m i t '  Association). 

Response: As requested, the analysis has been expanded to include effects on property tax receipts 
accruing to the Highline School District and other affected service districts. This new information is 
included in the Final EIS on pages N.8-7 through IV.8-9. 

Comment R-8-14: The Regional Commission on Airport Affairs stated that the Draj? EIS is mistaken in 
arsuming that displaced residents will relocate in nearby neighborhoods, and requests 
that the F i d  EZS adilress the possibility that many residents will relocate f m j o m  the 
Airport. 

Response: The Draft and Final EIS note that some displaced residents would choose to leave the 
immediate area around the Airport. The discussion in Chapter IV, Section 6 focuses on the ability of 
displaced residents to be absorbed by surrounding, remaining neighborhoods. The analysis concludes 
that the vacancy rate of the area is sufficiently high to absorb most, if not all of the displacements. If 
more displaced households relocated farther from the Airport, they likely would be able to choose from a 
greater supply of comparable replacement housing. 

Comment R-8-15: Two commentors requested that the graphics in the Social Impacts section be 
improved to include information on the 7,000-foot and 7,500-fbot runway lengths. 
Comrnentors: Airport Communities Coalition and Regional Commission on Airport 
Affairs. 

Response: Please see the new exhibits in the Final EIS (Exhibits IV.6-3 and IV.6-4) that show 
anticipated acquisition areas for the 7,000-foot and 7,500-foot runway lengths. 

- 

Comment R-846: The Regional Commission on Airport Affbirs questioned the asmpt iom used in the 
socio-economic impact analysis and the economic effects reported. 

Res~onse: Comment noted. As discussed on page IV.8-2 of the EIS, direct economic effects include 
employment resulting from airport activities carried out by airlines, airport management, fixed-base 
operators, and other tenants with a direct involvement in aviation at Sea-Tac Airport. The estimates of 
visitor contributions to the local economy are based on number of air travelers. The Port of Seattle and 
FAA believe that the numbers cited are reasonable and accurate estimates. The primary source of data 
for existing conditions, cited at the bottom of Table IV.8-1 on page IV.8-4 of the EIS, is the report, Local 
and Regional Economic Impacts of the Port of Seattle, prepared in 1994. This and all other cited 
sources, including documentation of consultation with state and local agencies and jurisdictions, are 
available for public review as part of the administrative record of this EIS. 

Comment R-W7: A commentor questioned whether the same economic opportunities created by the 
Master Plan Upriate alternatives at Sea-Tac would ocw ifthe third n m w q  were built 
at another site. Commentor: Southwest King County Community Group. 

Response: The economic opportunities created at another site would depend on a number of factors 
including, among others, the location of the site, existing infrastructure and services at the site, proposed 
facility improvements at the site (if any), the actual level of airport activity and the success of the site in 
attracting passengers and air cargo. Thus, the induced socio-economic impacts could be greater or less 
than those anticipated to occur at Sea-Tac Airport. 
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R-8-18: Seven commentors expressed concern over impacts on multi-ethnic and low-income 
neighborhood of Seattle and the possibility of special populations being aflected. 
Several commentors state that flight paths have been shifting to the east, causing greater ( 
noise impacts in Beacon Hill and Rainier Valley over the past several years. 
Commentors: Church Council of Greater Seattle, M. Ford. M. Lepley, M. Moriyason, 
Mr. Peterson, Regional Commission on Airport Aflairs, and Seattle Community Council 
Federation. 

Reswnse: Please see the revisions on page N.6-7 of the Final EIS for an expanded discussion of 
environmental justice issues, including more detailed census data. Furthermore, additional analysis of 
1990 census data in acquisition areas was done to determine if special populations were 
disproportionately affected in these areas; the analysis concluded that special populations were not 
disproportionately affected. Please see page IV.6-7 of the Final EIS for further discussion of the 
analysis. 

The EIS analyzes existing conditions and the future altematives. It does not analyze changes in the noise 
environment prior to 1994. With all alternatives, the noise attributable to aircraft operating at Sea-Tac is 
predicted to be significantly less for residents of Beacon Hill and Rainier Valley by the year 2000, 
primarily because of the phaseout of noisier Stage 2 aircraft. No portions of Beacon Hill and Rainier 
Valley (City of Seattle) would be exposed to significant noise levels (65 DNL or greater) under the 
Master Plan Update "With Project" alternatives. For more details on noise impacts, see Chapter N, 
Section 1 "Noise" of the Draft and Final EIS. In addition, for those commentors who were referring to a 
perceived recent change in airport operating procedures - see response to comment R-5-5. 

Comment R-8-29: Mr. Derrick (King County Department of Development and Environmental Services) 
ashd if vacancy and displacement rates reported in the Draj EIS are for single-family 
or multifamily homing. 

The displacement and vacancy rates are for single- and multi-family housing. This has been 
clarified on page IV.6-3 of the Final EIS. 

W n t  R-8-20: m e e  commentors expressed concern that the Draft EIS did not address aflordable 
housing issues such as how the proposed improvements would aflect the aflordable 
housing inventory in the area Commentors: Airport Communities Coalition, the 
Osterman family, and Mr. Derrick (King County Department of Development and 
Environmental Services). 

ResDonse: Please see revisions on page IV.6-5 of the Final EIS for additional discussion of affordable 
housing issues in the vicinity of the area affected by the proposed Master Plan Update improvements. 
The King County Growth Management Planning Council's Countywide Planning Policies have 
established targets for affordable housing in King County. Housing that costs no more than 30% of gross 
monthly income per month is considered affordable. According to the City of SeaTac Comprehensive 
Plan, households earning below 50% of the median income in King County can afford houses up to 
$81,300 or rent and utility payments of $452 per month, households earning between 50% and 80% of 
median income in King County can afford houses between $81,300 and $130,100, or rent and utility 
payments of $724 a month. The City of SeaTac has a set target of 198 new housing units affordable to 
people making 50% of the median income and 168 new housing units affordable to people makiig 
between 50% and 80% of the median income for a total of 366 affordable housing units by the year 
2000. 

For this study, affordable housing is considered housing affordable to households with 80% of the 
median income in King County. It is estimated that approximately 77% of the houses in the acquisition 
areas would be considered affordable, and 91% of the apartments in the acquisition area would be 
considered affordable. This translates to between 270 to 300 acquired affordable single-family houses ( 
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and 24 to 237 acquired affordable apartments or condominiums under the "With Project" alternatives, 
depending on which alternative is considered. 

Comment R-8-21; Mi. Graham suggested that the socio-economic analysis is lacking in its evaluation 
of the "Do-Nothing" alternative. 

Response: As described in the Draft and Final EIS, the "Do-Nothing" alternative is based on Sea-Tac 
Airport remaining generally as it is today, with limited improvements that have already been subject to 
an environmental analysis. Growth in airport operations and the number of passengers served would 
occur under the Do-Nothing alternative but would be accommodated by the Airport operating at less 
efficient levels, as is described in detail in the introduction to this appendix. No alternative that would 
reduce the competitiveness and level of activity of the Airport from existing conditions is proposed at 
this time, nor is it considered to be reasonable, given the purpose and need for the proposed action. For 
these reasons, evaluation of such an alternative in the EIS is not necessary. The effects of the "Do- 
Nothiig" alternative are evaluated in detail on pages N . 8 4  and N.8-5 in the EIS. 

Comment R-8-22: Three commentors suggested that property values could decrease Macent to the 
proposed buyout areas and could result in lower property t m  receipts. Commentors: 
Airport Communities Coalition, Ms. Brown, and M. Mealy. 

Response: Comments acknowledged. Please see the revisions on page N.8-7 of the F i a l  EIS. 

Comment R-8-23: Mr. R o w  (City of SeaTac) susested that the Drafr EZS does not ident~fi the total 
for loss ofpropezty tax rece@ts of the City of SeaTac. 

Response: Comment acknowledged. The Draft and Final EIS used the I993 Tax Year Assessed 
Valuation. At the time of the analysis, these data were the most current available fram the King County 

) Assessor's Office. The mmmentor7s use of more recent property valuation assessmemts suggests a 
.- 0.68% difference between the potential 1995 General Fund property tax loss of 3.68% to the City of 

SeaTac and the 1993 General Fund property tax loss of 3% as reported in the EIS. This suggests that the 
value of the displaced properties and their contribution to the City's 1995 property tax receipts has 
increased relative to other properties in the City that are farther from the A i r t  andlor would not be 
displaced. 

SURFACE TRANSPORTATION 

Comment R-9-1: Mr. Peyton (Ravenna-Bryant Community Association) reported that Appendix 1 
indicates that it should contain a Surfme Transportation report, but published copies 
were blank 

Response: Appendix I was intended to be left blank to avoid confusion in the numbering between 
Chapter I and the appendix. Inadvertently, the table of contents was prepared noting that Appendix I 
would contain the report, which was also listed as Appendix 0. This was comcted for the Final EIS in 
the Table of Contents and Appendix I. 

Comment R-9-2: Two cornmentors noted that tke Dr@ EZS s q w e  @amportation analysis need to be 
updated to reflect the adopted Puget Sound Regional Council's 1995 Metropolitan 
Transportation Plm. The following individuals made thk comment: Mr. Dinndorf 
(PSRC), and Ur. Montgelrs (WSDOT). 

Response: The Draft EIS surface transportation analysis was based on the Package 3, the Demand 

) ManagernentlExpansion Package, of the Puget Sound Regional Council's (FSRC) Metropolitan 
Transportation Plan (MTP), as described in the PSRC's m e m b e r  1994 Draft Metropolitan 
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At the time that the Draft EIS was prepared, the PSRC was in the process of 
updating the MTP and a preferred alternative had not been selected. Subsequently, a preferred 
alternative, other than Package 3 was selected. The primary difference between the adopted MTP and 

( 
Package 3 is an aggressive congestion pricing element. Package 3 included this aggressive congestion 
pricing element, while the adopted MTF' does not include a congestion pricing element. Due to this 
difference, higher levels of vehicular traffic and congestion would be expected with the adopted MTP. 
As a result, the regional traffk volumes forecast for this analysis are about 20% higher than forecasts 
used in the Draft EIS analysis. 

Comment R-9-3: Several commentors stated that the Drafr EIS surjime transportation analysis nee& to 
be updated now fhaf the proposed Regional Transit Authority plan did not pass the 
public vote. The following individuals made this comment: Ms. Ayers, Mr. Peyton 
(henna-Bryant Community Association), Southwest King Coung Community Group, 
Mr. Bush (METRO), andM. Montgelas (WSDOlJ. 

-: In March, 1995, voters from King, Pierce, and Snohomish Counties did not approve the 
proposed Regional Transit Authority (RTA) plan. However, the RTA is considered a long-term regional 
transportation improvement and is included in the Puget Sound Regional Council's adopted 
p. In addition, a revised RTA plan will be presented to the voters in 
1996. The Final EIS surface transportation analysis includes the RTA as described in Chapter IV, 
Section 15 "Surface Transportation". Please refer to response to comment R-5-7 for further discussion. 

t R-9-4: M. Rohlfs (City of SeaTac), and the Airport Communities Coalition commented that 
the DraJ EIS surfme transportation analysis is not consistent with the City of SeaTac 
Comprehensive Transportation Plan. 

&puss The Final EIS surface transportation analysis has been updated to be consistent with the City 
of SeaTac Comprehensive Transportation Plan as described in Chapter IV, Section 15 "Surface 
Transportation" and in Appendix 0. c. 
Comnleat 8 - 9 4  Two commentors noted that the Drafr EIS surface transportation analysis considered 

the improvement of Internationd Boulevard as a seven Iane roadway. i3e design for 
International Boulevard consists of four general purpose lanes and a southbound HOV 
Iane. The following individuals made this comment: Mr. Rohlfs (City of SeaTac), and 
Mr. Bush (METRO). 

-: The Final EIS surface transportation analysis has been revised to reflect this change as 
described in Chapter IV, Section 15, on page IV.15-4 of the Final EIS. 

Comment R-9-6: Mr. Rohlfs (City of SeaTac) commented that the D r d  EIS surface transportation 
analysis indicates that the intersections of Airport Expressway/Air Cargo Road and 
Airport ~pressway/South 170th Street will need to be improved and signalized by the 
year 2010. The City of SeaTac Comprehensive Transportation Plan indicates that these 
intersections need to be signalized by the 199611998 time frame without consideration of 
a third runway. He requested that the surface transportation analysis be revised to 
reject this. 

-: The Draft EIS assumed that the intersections of Air Cargo RoadINorthem Airport 
Expressway and South 170th Street/Northem A i i r t  Expressway would be signalized by the year 2000 
analysis. Thii is consistent with the City of SeaTac's Comprehensive Transportation Plan. Additional 
surface transportation mitigation measures, consisting of geometric and signal improvements, were 
recommended in the Draft EIS for Alternatives 2 (Central Terminal) and 4 (South Unit Terminal) by the 
year 2010. 
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Comment R-9-7: Mi. Derrick (King County Department of Development and Environmental Services) 
questioned why Alternative 3 impacts the surjace transportation system in a d~rerent 
manner than the other Altematives. 

Response: The improvements defmed for Alternatives 2 (Central Terminal) and 4 (South Unit 
Terminal) are very similar in location, size, and scope, and therefore have very similar transportation 
impacts. However, the improvements defined for Alternative 3 (North Unit Terminal) differ in location 
and size, and therefore would have different transportation patterns. The differences between the 
proposed improvements include the construction of the Doug Fox parking garage for Alternative 2 and 4, 
the relocation of and development of new aircraft maintenance facilities within the South Aviation 
Support Area for Alternatives 2 and 4, the construction of an Employee North Parking lot for Alternative 
3, the construction of Air Cargo warehouses for Alternative 3, and the construction of a State Route 5 18 
interchange at 20th Avenue South for Alternative 3. In addition, the DwNothing assumptions were 
revised based on growth in regional roadway traffic and congestion on the Airport roadways. These 
differences combine to produce diierent transportation patterns for Alternative 3 and for Altematives 2 
and 4. 

Comment R-9-8: Mi. Peyton (Ravennu-Bryant Community Association noted that the Draft EZS does 
not mention the changes in the surfme transportation system that appear in Erhibits 
1.3-2 through 11.3-5. 

Response: Exhibits II.3-2 through II.3-5 present the four Alternatives considered in the Draft EIS (Final 
EIS Exhibits II-6 through II-8). The Master Plan improvements that occur for the Centralized Terminal, 
North Unit Terminal, or South Unit Terminal Alternatives and impact the surface transportation system 
-are defined in the &&x Tran- located in Appendix 0 of the EIS. In addition, the 
Transportation Improvement Projects (TIP) that outline the proposed improvements in the surface 
transportation system in the vicinity of the Airport are also defined in the Appendii 0. .\ ' - . .; 

I Qmntent R-9-9: Mi. Peyton (Ravenna-Bvant Community Association) and M. Gates (City of Federal 
Way) had several questions concerning the impact of constructing an underpass for 
South 154th Street instead of relocating the roadway around the third runway 
embankment. He questioned if it would eflect accident rates and if it would close the 
street to certam types of tr@c. 

Response: Generally speaking, an underpass would be more expensive than relocating the roadway 
because-tfie construction of an underpass structure would be required. An underpass that is designed to 
current standards would not be expected to increase the accident rates on that roadway. An underpass 
could also limit certain types of traffic since there would be height restrictions. It may also limit future 
expansion or widening of the roadway. 

Comment R-9-10: Mr. Frame, the Southwest King County Community Group, and M. Rohlfs (City of 
SeaTa) requested that the Dr@ EZS address the issue of street vacation and relocation. 

Response: In order to construct the third runway, part of South 154thI156th Street would need to be 
relocated, and several streets located east of Des Moines Memorial Drive Soutb and in the "displacement 
wne" would need to be vacated. In addition, with the construction of the North Unit Terminal part of 
South 170th Street will need to be vacated. The Port of Seattle recognizes that it will need to coordinate 
with the City of SeaTac in order to address the impacts associated with street relocation and vacation as 
part of the overall acquisition plan. Please refer to response to comment R-18- 16 for further discussion. 
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Comment: l%e Southwest King County Chamber of Commerce commented that the assumption 
that the southern entrance to the Air* would remain at level of service "C" through 
the year 2010, when it would be located one blockjrom an interiection that today is at i 
level of service "F': does not seem reasonable nor accurate. 

-: : It is not uncommon to find two intersections, located in close proximity to each other, 
operating under two different levels of service ratings as long as the queue from one intersection does not 
interfere with the operation at the other intersection. The intersection at International Boulevard and 
South 188th Stmet experiences almost two times as much -c as the intersection at 28th Avenue South 
and South 188th Street. In addition, the intersection of International Boulevard and South 188th Street 
has significant opposing tr&c movements on several approaches. In this situation it would not be 
uncommon to find these two intersections operating at different level of service ratings. 

comment R-9-22: The Airport Communities Coalition, Mr. Rohlfs (City of SeaTac), Mr. Derrick (King 
County Department of Development and Environmental Services), Ms. Brown, Southwest 
King County Chamber of Commerce, Ah. Montgelas (CYSDOg, and Ms. Ayes 
commented that the Draft EZS does not adequately address the issues regarding south 
access eitherfiom South 188th Street or State Route 509. 

The issue of south access has been addressed in the Final EIS in Chapter IV, Section 15 and 
in Appendix 0. 

LhmmtJZ-9-13; Several commentors stated that the Draft EZS did not adequately describe the mode 
choice patterns and the origin-destination patterns of Airport related tr&c. The 
following individuals made this comment: Southwest King Coung Community Group, 
the Airport Communities Coolition, Ah. Montgelas (WSDOg, and Mr. Bush (ICZETRO). 

-: The Final EIS summarizes the mode choice patterns for both the Do-Nothing Alternative and 
the Preferred Alternative (Alternative 3) in Chapter IV, Section 15 "Surface Transportation", Table 
IV.15-2 of the Final EIS. The origin-destination patterns for both the local surface transportation system 
and the regional transportation system are defined in Exhibits IV.15-1 and IV.15-2 of the Final EIS. 
Further discussion of the mode choice and the origin-destination patterns for Airport related traffic are 
included in Section 15, and in Appendix 0 of the Final EIS. 

- -  4 : The Airport Communities Coalition suggested that the surface tramportation 
analysis should be for design day conditions (e.g., an average August weekday) and not 
annual average conditions. 

-: During the scoping process for the EIS several reviewing public agencies were contacted to 
define the scope of work for the surface transportation analysis. One of the questions asked of these 
agencies was whether the surface transportation analysis should be performed for annual average 
conditions, or design day conditions. The agencies indicated that annual average conditions would be 
adequate for the surface transportation analysis since all significant impacts would be identified. 

t R-9-25: M. Ayes commented that the Drafr EZS does not define the surface transportation 
impacts between the years 2000 and2020. 

Response: The Draft and Final EIS summarizes the surface transportation impacts for the year 2020. 
Surface transportation impacts from year 2000 through year 2020 are defined in Appendix 0. 
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Comment R-9-16: Mr. Derrick (King County Department of Development and Environmental Services), 
Mr. Dinndoif (PSRC)), and Ur. Montgelar (WSDOlJ commented that the Drafr EIS 
szoface transportation analysis should analyze future conditions both with and without 
the State Route 509 extension and South Access projects. 

Jtesbonse: The EIS surface transportation analysis includes future conditions both with and without the 
State Route 509 extension and South Access projects for the year 2020 as defined in Chapter IV, Section 
15. 

Comment R-9-17: The Airport Communities Coalition indicated that the Draft EIS m&ce 
hmportation analysis ignored the impacts of increased air cargo truck tr@ and split 
air cargo facilties. 

R e s ~ n s e :  The Draft and F i a l  EIS surface transportation analysis addresses the increase in air cargo 
truck traffic, and the impacts associated with split air cargo facilities but the analysis was not complete. 
The F i  EIS addresses the fill impacts of increased air cargo truck traffic and split cargo facilities in 
Chapter IV, Section 15. See also response to comment R-3-13. 

Comment R-9-18: Mr. Frame questioned how is the Port of Seattle responsible for the impacts of 
Airport tr@c on Washington State Department of Transportation (FKSDO?J highways. 

-: The fundamental focus of the EIS surface transportation analysis was to determine if the 
proposed Master Plan Update improvements cause significant adverse impacts on the surface 
transportation system. Several WSDOT highways are located within the surface transportation analysis 
area and are therefore part of the surface transportation system that was analyzed. The Port of Seattle 
would be responsible for mitigating significant adverse impacts caused by the proposed Master Plan 

-3 Update improvements. 

J comment R-9-19: Mr. Dinndorj (PSRC) commented that the transportation improvement projects 
included in the Draft EZS surjbce transportation analysis should reference which local 
or county plan they are part of and the year of anticipted completion. 

Response: The transportation improvement projects included in the Final EIS surface transportation 
analysis include references to both jurisdiction and completion date as described in Appendix 0 of the 
Final EIS. 

Comment R-9-20: Several commentors suggested mitigation measures to be included in the Final EIS 
szoface transportation anaiysis. The following individuals made this comment: 
Southwest King County Chamber of Commerce, Southwest King County Community - 
Group, Mr. R Taylor. Mr. Lewis (City of Tacom), Mr. Bush (METRO), and Mr. 
Dinndoif (PSRC). 

Reswn~e: The Southwest King County Chamber of Commcrce suggested that the proposed south access 
needs to be constructed concurrently with the proposed Master Plan Update improvements. The 
Southwest King County Community Group suggested that the Final EIS include Transportation Demand 
Management (TDM) strategies to reduce the amount of SinglaOccupant Vehicles (SOV) traveling to the 
Airport. Mr. R. Taylor suggested that the proposed State Route 518 interchange at 20th Avenue South be 
considered for all Master Plan Alternatives. Mr. Lewis (City of Tacoma) suggested that the construction 
of dual right-turn lanes at the intersection of International Boulevard and South 188th Street could be a 
temporary mitigation measure until south access is completed. Mr. Bush (METRO) suggested 
incorporating preferential employee parking for carpools or vanpools as a possible TDM strategy. Mr. 
Didorf(PSRC) suggested incorporating the use of remote terminals as  a possible TDM strategy, and in 
particularthe proposed multimodal tmninals being considered at the King Street Station (Seattle) and at 
the Tacoma Dome. Each of these comments regarding suggested measures are addressed in the Final 
EIS surface transportation analysis in Chapter N, Section 15 and Appendix 0. 
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t R-9-2: Several commentors stated that the Draft EZS is incorrect in its msumption that the 
"Do-Nothing" trafic volumes and the "With Project" trafic volumes are equal. The 

following individuals made this comment: Ms. Ayes, Mr. Nawby, Mr. Peyton (henna-  
Bryant Community Association), M. Hughes (Southwest King County Chamber of 
Commerce), and the Airport Communities Coalition. 

-: Each of the alternatives analyzed in the Drafi and Final EIS are based on the aviation demand 
forecasts prepared for the Master Plan Update, as described previously in the introduction to this 
appendix. Therefore the "Do-Nothing" traffic volumes and the "With Project" air traff~c volumes are 
equal. However, as is discussed in the introduction to this appendix, a re-assessment of the Do-Nothiig 
alternative surface transportation volumes was conducted. Even though total aviation demand would not 
be affected by the Do-Nothing, the hourly levels of aircraft operations would be spread as a result aircraft 
arrival delay. In addition, mode splits and individual roadway link growth rates would be different in the 
Do-Nothing alternative, as described in the introduction to this appendix. This difference would reflect a 
greater use of arterial routes to the Airport as well as increased use of off-airport park-and-ride facilities 
and shuttles. Appendix 0-C contains a detailed discussion of the impacts of increased surface MIC 
demand on the airport roadway system. 

Commenr R-9-a: Mr. Peyton (henna-Bryant Community Association) commented that the Draft EZS 
sIpface transportation analysis does not include the impact of the trafic generated by 
the new parking garages. 

m: Each of the "With Project" alternatives analyzed in the Draft and Final EIS include the 
expansion of the existing terminal parkiig garage, and the construction of new parking facilities. The 
EIS surface transportation analysis includes the traffic generated by these new or expanded facilities. 
These traffic volumes were calculated based on existing trip generation characteristics and Port of Seattle 
parkiig policies. 

-: Several commentors noted that the Draft EZS does not reject the Personal Rapid 
Transit (PRV system as an option to mitigate transportation impacts. The following 
individuals made this comment: Mr. Rohlji (City of SeaTac), Mr. Bush (METRO), and 
the Airport Communities Coalition. 

-: The Draft and Final EIS do not include the Personal Rapid Transit (PRT) system as a possible 
mitigation impact since there is insufficient infomration available to evaluate its effectiveness. However, 
Chapter III summarizes the Comprehensive Transit Supportive Land Use Master Plan recommendations 
of the City of SeaTac, which includes the PRT and improvements to the regional bus system. The Port 
of Seattle has been working with METRO, the City of SeaTac and WSDOT concerning transit options 
and how such options could interface with Sea-Tac. However, no preferred interface has been selected. 
The Port of Seattle is considering various Transportation Demand Management (TDM) efforts as part of 
the Master Plan Update which are described in Chapter IV, Section 15, and in Appendix 0 of the Final 
EIS. Pending the results of the City of SeaTac's Feasibility Studies, the PRT system could become part 
of the comprehensive TDM program. 

-: Mr. Rohlfs (City SeaTac). M. Montgelas (WSDOlJ, and the Airport Communities 
Coalition stated that the Draft EZS should address the Port of Seattle S responsibility to 
pay the City of SeaTac's Transportation Mitigation Impact Fees, or the Port's 
responsibility to make contributions to various Transportation Improvement Projects 
(TW. 

m: : The Port of Seattle will coordinate with the City of SeaTac to determine the Transportation 
Mitigation Impact Fees required. The Port of Seattle acknowledges its pro-rata responsibility for future 
transportation improvement projects, and will coordinate with the appropriate agencies to determine the 
appropriate contributions. t 
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Comment R-9-25: M. Montgelas (WSDOT) commented that the Draft EZS did not fully address the 
concerns and impacts associated with the proposed 20th Avemce South interchange on 
State Route 518. Mr. Taylor indicated that this interchange should be in all alternatives. 

Response: The proposed new 20th Avenue South interchange on State Route 518 would require the 
removal of the existing eastbound South 154th Street off-ramp. However, the removal of this off-ramp 
could raise some access and circulation issues since South 154th Street is a regional arterial. The City of 
SeaTac could require additional transportation improvements to address these access and circulation 
issues. Due to the proximity of other existing interchanges, the Washington State Department of 
Transportation (WSDOT) will require a "six point added access" evaluation, and other improvements on 
State Route 518. The Port of Seattle will continue to coordinate with both WSDOT and the City of 
SeaTac to address these issues and perform the necessary evaluations. 

Comment R-9-26: The Airport Communities Coalition commented that the DrqF EIS did not include the 
anarysis of the on-Airport mrface transportation system 

Response: The on -Ai i r t  surface transportation system was analyzed as part of the Master Plan Update 
study process. Inadvertently, this information was left out of the appendices of the Draft EIS. This was 
co&ed for the Final EIS in Chapter IV, Section 15 and is includ&in Appendix 0. 

AIR QUALITY 

&mm&&&& Several commentors noted that one section of the Draft EZS indicates that there are 
no exceedances of the standards, yet the roadway intersection anaIysis indicates that 
there would be enceedances of the standards. The Southwest King County Community 
Group, Mr. Frouse, M. Kirchet (Puget &mid Air PolIution Control Agencyl, and the 
Regional Commission on Airport Afairs requested that this be clar$ed. 

-: The results of the area dispersion analysis indicate that development of the proposed new 
runway would not result in any new exceedances or worsening of existing exceedances of the Ambient 
Air Quality Standards. The intersection "hot spot" analysis for Carbon Monoxide indicated that potential 
exceedances of the standards would occur with Alternatives 2 and 4 at two highly congested intersections 
in the vicinity of the Airport- The EIS has been revised to clarify that additional exceedances could 
occur due to changes in motor vehicle traffic as evaluated by the roadway intersection analysis. The 
introductory key findings included on Page IV.9-1 of the Final EIS have been revised to reflect the 
suggested changes. 

comment R-I= Mr. Frause, Ah. DesMarak, Mr. Pqton m e m a - B v a n t  Community Association), 
the Airport Communities Coalition, the Regional Commission on Airport Afairs, and the 
Southwest King County Community Group commented that the State's 1990 inventory 
and the 1991 Ecology study showed substantially more CO, VOCs, and NO2 than for the 
Draft EZS. These commentors questioned why do the results and data input assumptions 
d@er between the three studies. 

Res~onse: As indicated in the Draft and Final EIS, there are. a several reasons why the results of the air 
pollutant emissions inventory differ from both the State Implementation Plan (SIP) inventory and the 
1991 Ecology study, including use of different assumptions concerning aircraft activity levels and the 
type of aircraft using the Airport; differences in timain-mode and delay; differences in the number and 
variety of sources modeled, and use of different versions of the EDMS model. The following examines 

.- the key data input assumptions used in each study. 

. . 
1. Aircraft Tvpe and Acbvrty Levels - Tables R-8 and R-9 present the differences in aircraft 
types modeled for the SIP inventory, the 1991 Ecology study, and for this EIS. The tables also compare 
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how aircraft activity has changed at the Airport over the past five years. In 1990, approximately 28 
percent of all aircraft activity occurred by the larger 3 and 4 engine jet aircraft such as the B-747, DC-10, 
and GI01 1. By 1994, activity by these types of aircraft had decreased by over 60 percent to about 12 
percent of total activity. At the same time, activity by medium sized jets (i.e., MD-80, J3-737) increased 
61 percent reflecting the growth in activity by high frequency, low farelno frills airlines. 

The SIP inventory is based on 1990 aircraft operations levels (336,000 annual operations) versus actual 
1994 used in the Draft EIS (380,000 annual operations). In comparison to the Draft EIS, the SIP 
inventory considered nearly three times the level of larger, older 3-4 engine jet aircraft such as the B-747 
and B-727 than occurred in 1994. The SIP inventory also considered less than one percent turboprops in 
comparison to approximately 30 percent in the EIS. The EIS and SIP inventory considered nearly 
equivalent levels of large and medium 2-engine jet activity. However, the SIP inventory also considered 
a large number of 4-engine, small jet aircraft which the EIS did not. Both studies considered light single 
and twin engine piston aircraft. In comparison to actual aircraft activity levels, the SIP inventory 
overestimated the level of large jet activity and underestimated the level of turboprop activity actually 
occurring. The effect of the SIP inventory would be expected to result in higher NO2 levels than for the 
EIS. 

The 1991 Ecology study used August, 1989 operations data, and considered a peak hour of 71 departures 
or 142 total operations. As indicated in Chapter IV, Section 9 "Air Quality", the EIS analysis evaluated 
an average peak hour of 43.9 deparhms, or about 88 total operations. Consistent with the greater level 
of large jet activity occurring in 1990. The 1991 Ecology study considered a higher level of activity by 
the large, 3-4-engine jet aircraft with over twice the level considered by the EIS. The Ecology study did 
con. 2 s  many of the newer aircraft types, but less than what was considered in the EIS (22% of the 
nex ,: aircraft versus 45% for the EIS). The Ecology study also considered aircraft no longer in use at 
the Anport such as the BAC-111, 2-engine medium sized jet. Both studies considered approximately the 
same level of turboprop activity, except that the Ecology study evaluated nearly 5 times the level of 4- 
engine, heavy turboprop type a i d  than did the EIS, and did not consider any use by light single and 
twin engine piston aircraft. In comparison to actual aircraft activity levels, the Ecology study 
overestimated activity by medium jets (i.e., DC-9's), and underestimated activity by turboprops and 
general aviation aircraft. Greater use by large, 3-4 engine jet aircraft would result in higher N& levels 
than for the EIS, and greater use by heavy turboprops would result in higher CO levels. 

While the EIS analysis considered more of the newer, more NO2 producing aircraft, both the SIP 
inventory and the 1991 Ecology study considered more jet engines by assuming substantially greater use 
by 3-4 engine aircraft and less use by turboprop aircraft. These differences occurred due to actual 
changes in the type of aircraft using the Airport since 1990, and differences in the way aircraft were 
chosen to be modeled. The effect would be expected to result in higher NO2 and CO levels than 
identified by the EIS. 

2. Time - In - Mode and D e b  - Table R-10 identifies the time-in-mode used for each of the three 
studies. The EIS inventory uses Sea-Tac Airt  specific taxi-idle time-in-mode and assumptions 
concerning aircraft delay. The EIS air quality analysis focused on the average annual peak hour 
departure queue delay for all weather conditions identified by the FAA's simulation modeling 
(SIMMOD). For the existing condition, a total taxihdle and delay time of approximately 11 minutes 
was considered for each aircraft departure. The EIS analysis also resulted in slight modification of the 
climb-out and approach timein-mode based on mixing height. 
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Table R-10 

Time-In-Mode 

Note: Resented for large sircraft Time-In-Mode for turboprops and gcncral aviation not shown. 

In comparison, the SIP emissions inventory relied on standard default time in mode values for taxi-idle 
and delay, and for takeoff, climb-out and approach for a typical airport. It also used a total taxi/idle time 
and departure queue of 26 minutes. Accordingly, the SIP inventory is based on a much higher 
taxi/idle/delay time in mode than wnsidered for the EIS. As CO levels are highly influenced by 
taxir~dleland delay, emissions for this pollutant would be expected to be much greater for the SIP I990 
inventory levels than for the EIS. 

The 1991 Ewlogy study also relied on different time-in mode assumptions than for the EIS. The 
primary difference in time-in-mode between the EIS and the Ecology Study was the use of departure 
queue time. The Ecology study used a peak how departure queue delay of 10 minutes in comparison to 
just under 3 minutes for the EIS. The total taxi/idle and delay time is 16 minutes for the Ecology study 
as compared to 26 minutes for the SIP inventory, and 1 1 minutes for the EIS. The use of a higher delay 
value for the Ecology study would be expected to result in higher levels of CO and VOC's due to the 
departure queue. Combined with the use of a greater level of activity by 3-4 engine aircraft and greater 

3 delay, the result would be higher levels of CO, VOC's and N02. 
2 

Refer to the response to comments R-10-14 and R-10-17 which discuss peak hour aircraft activity and 
aircraft depiuture delay time. 

3. Number and Variety of Sources M o d M  - The EIS considered a far greater variety of sources at 
Sea-Tac and in the vicinity of the Airport. The 1991 Ecology study modeled aircraft operations, motor 
vehicles, the main terminal parking garage, boiler, training fires, and fuel farms. The EIS analysis 
considered these sources and others including: aircraft ground run-ups; all on and off-airport related 
auto parking, as well as all long-term public and private off-airport lots, employee parking and rental 
cars; aircraft maintenance activities; and, all on-airport fuel storage facilities. 

Three types of parking facilities were modeled, including the main terminal parking garage, airport 
employee parking lots, and an estimated 9,500 parking spaces in off-airport remote public and private 
lots. Therefore, a total of 24 on-and-off airport parking lots were considered. Included were the rental 
car operations, metered employee parking in the terminal area, and the main taxicab and limousine 
staging lots. Fuel storage facilities for all airport tenants were considered as opposed to fuel tanks for 
just United and Northwest as evaluated by the 199 1 Ecology study. 

In addition to the terminal area roadways, over 20 major roads and highways represented by 84 separate 
roadway segments were modeled. As requested by the air quality agencies at the outset of the EIS, all 
major roads within a mile of the A i i r t  were considered. The Ecology study only considered the 
terminal area roadways. 

4. Changes and use of the F.DMS M& - Technical models such as the EDMS air quality model 
are continually updated and improved. The EDMS model has, over time, been revised to include 
updated aircraft emissions data, improvements in the modeling methodologies, and been "de-bugged" to 
correct previously unknown problems or m n .  As noted by the I Wl Ewlogy report on page 1 1 of that 
study, the EDMS model was "currently under development, and thus still requires fine-tuning." In fact, 
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during preparation of the Draft EIS air quality analysis, a problem with the EDMS model was identified 
by the EIS consultants concerning the manner in which parking lots were considered by the model. The 
EDMS model was subsequently revised. This EIS analysis used the most current edition of the EDMS 

( 
Version 944 model available. 

The 1991 Ecology study used one of the earliest versions of the model. In addition to the change noted 
above, the EDMS model has been substantially modified from the earlier version. Among other changes, 
the EDMS model has been revised to include emissions data for many of the newer types of aircrail 
engines in use today. Updates to motor vehicle emissions are also included in the most recent version of 
the model. Another change focused on aircraft emission particulate data. Although more particulate 
data was included in the earlier EDMS version, the FAA has indicated that this data was not accurate. 
Therefore, the aircraft emissions standards included in the EDMS for particulates was revised by the 
FAA to include only that data for which reliable particulate information is known. The FAA has not 
updated the particulate data because no reliable data on aircraft particulate emissions is available to 
incorporate into the model. Accordingly, the most current version of the EDMS model now includes 
little information on particulates in comparison to the earlier version used by Ecology. 

The EIS analysis also went beyond the Ecology study screening evaluation to the next, more detailed 
level of analysis. The EDMS model enables air pollutant evaluation in three levels of analysis: air 
pollutant emissions inventory; screening dispersion analysis; and refined dispersion analysis. The 1991 
Eco:ogy study prepared an emissions inventory and screening dispersion analysis which relied on 
appiication of worst case meteorological assumptions for wind speed, three wind directions (0, 170,349, 
and other worst case input assumptions. The results of the screening analysis typically overestimates 
pollutant concentrations and are intended only to identify locations of potential exceedances and the need 
for further analysis. The EIS analysis in effect picked-up where the Ecology screening analysis ended by 
including a refined dispersion analysis which applied actual historic meteorological conditions. 
Typically, the results of the refined analysis are much lower than pollutant concentrations identified by 
the screening analysis (i.e., less than one-half), and reflect a more accurate portrayal of actual conditions. (. 
In each case, the EIS analysis is based on the most recent information about actual operations and 
conditions at the A i i r t .  
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Table R-8 

Comparison by Aircraft Type 

Table R-9 
Comparison By Percent Aircraft Category 

* May not add to 1Wh due to rounding. 

Ycar-end total activity levels for Sea-Tac, Poe-~f-Seattle 
U' Ycar-end total activity levels for Sea-Tac, Port-of-Seattle 
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a n t  R-10-3: Two commentors requested that the EZS explain how dzferent aircraft engines or 
fuels produce dzferent levels ojpollutants. The following individual and community 
group made this comment: MY. Richter, M. DesMmais, Mr. Peyton (henna-Bryant 

( 
Community Association), and the Southwest King County Community Group. 

m: Aircraft engine pollutant emissions are driven by a number of factors including the type of 
fuel burned (AVGas, Jet& JP-4, JP-8), the amount of fuel utilized, and engine design technology or 
efficiency. The factors that determine the quantity of pollutants emitted are the emission rates for each 
operating mode (i.e., take-off, climb-out, approach, taxi-in, taxi-out, and idle), the fuel consumption rate, 
and the duration of each operating mode. Perhaps the most important factor is the rate of fuel 
consumption. In designing many of the newer types of aircraft, manufacturers have placed greater 
emphasis on aircraft fuel efficiency and performance, which has resulted in a change in the level and 
type of pollutants generated. Accordingly, many of the more recently designed aircraft engines generally 
produce low CO emissions, while NO2 emissions have tended to increase. In comparison, the older 
designed aircraft engines are far less fuel efficient, and typically emit considerably more CO and VOC's. 
The following illustrates the differences between many of the newer and older designed types of aircraft 

EXHIBIT R-3 
l Emiss ions  C o m ~ a r l s o n  1 

I D C I  L E A R I S  7 1 7 - 1 0 0  D C 9  7 3 7 - 2 0 0  7 6 1 . 1 0 0  7 3 7 - 3 0 0  C O M S E ?  7 1 7 - 2 0 0  M D I l  LEAP.35  C N A 4 4 l  
Aircraft 

Carbon Monoxide emissions presented h decending order 

For example, the DC-9 jet aircraft produces much more CO but less N02, in comparison to its successor, 
the MD-81. The newer generation of aircraft such as the B-767 and B-757 produce comparatively low 
levels of CO and higher levels of NO2 in comparison to the earlier aircraft. On a much smaller scale, the 
more recently designed small business jet aircraft, such as a Lear 35, produces five times less CO than its 
predecessor, the Lear 25. 

The higher performance jet aircraft, with their higher rate of fuel flow during takeoff, climb-out and 
approach, generally contribute to higher NO2 ,emissions. Comparatively, the light single and multi- 
engine pistodpropeller and turbo-prop aircraft produce high levels of Carbon Monoxide (CO) and 
Volatile Organic Compounds (VOC or hydrocarbons), particularly during taxi-idtaxi-out and during 
idle. In fact, based on the same level of operations, some light single and twin-engine piston aircraft 
would produce more CO than some jet aircraft such as an MD-81 or Lear 35 business jet. The differences 
are due primarily to engine design technology. t . 
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The type of fuel used can also influence the type of pollutants emitted. Small piston aircraft engines use 
AVGas fuel similar to low-lead gasoline used in cars, and are also similar in engine technology. Jet and 
turboprop aircraft use Jet A fuel. Jet A is similar to kerosene and is highly refined and unleaded (i.e., the 
same type of &el as 'Coleman' fuel used for camping). The amount and type of particulates emitted 
would vary by fuel type, as might the type and amount of possible air toxic emissions. Auto fuel and 
AVGas may result in more Benzene and 1-3, Butadiene air toxics and leaded particulates. In 
comparison, Jet A fuel may result in emissions of high levels of polynuclear aromatic hydrocarbons. 

To increase the octane levels for auto gasoline (to provide for a more complete combustion of the fuel), 
refineries in the past added lead. Because of health concerns, lead can no longer be added to auto fuels. 
With the regulated exclusion of lead from auto fuels, the refineries turned to other components to provide 
higher octane levels for the unleaded fuels. To increase octane, the 'BTX' compounds of Benzene, 
Toluene and Xylene are sometimes added to auto fuels to increase octane, and as a means to keep the 
required vapor pressure (the pressure at which gasoline would evaporate) of the fuel at a low level. 
Therefore, as indicated above, auto fuels may result in more Benzene emissions than do the aviation 
fuels. Aiiraft jet engines on the other hand, do not require high octane fuels. Therefore, no BTX 
compounds are added to jet fuels. 

As a result of the Puget Sound's status as "non-attainment" for Carbon Monoxide, auto gasoline 
suppliers to the Region are. now required to supply "reformulated" gasoline for use between November 
15 through March 1. The use of reformulated gasoline is expected to help reduce the CO emission levels 
that have a tendency to reach high levels during the winter months. Reformulated gasotie is defined as 
a gasoline for which the oxygen content has been increased by the addition of various "oxygenates". 
These types of fuels are considered to improve gasoline's combustion efficiency, particularly at cold 
temperatures, which subsequently reduces CO emissions by 10 to 20 percent. The effect on NO2 
emissions is less clear, and may actually increase. The use of reformulated gasoline is intended to 
accomplish similar results as the BTX compounds while also reducing CO emissions. The oxygenate 
compound found in reformulated gasoline used in the Seattle area is ethanol (a corn-based product). 

) Like aircraft, emissions rates for automobiles are highly dependent on engine technology. 

Comment R-10-4: M. Richter and the Southwest King County Community Group suggested that the air 
quality analysis downplays the impact that Sea-Tac has on lorn1 air quality by 
conirmiing such a large area or the Region with Sea-Tac. 

Response: The Draft and Final EIS considers a wide variety of air pollutant sources within the 
immediate vicinity of the Airport as there are many large sources in the airport vicinity that contribute to 
air pollution conditions. For example, the EIS considers a total of 24 on and off-airport parking lots. 
Included were the many private, long-term parking lots located along International Boulevard. Also 
included was the evaluation of over 20 major roadways and associated traff~c (airport and non-airport 
traffic), including Interstate 5, SR 5 18 and SR 509. These sources were in addition to aircraft operations, 
terminal heating and cooling, training fms, fuel farms, maintenance activities, and terminal area traffic 
and parking. Appendix D provides a complete listing of the sources considered. 

The evaluation of such a wide array of sources was considered partially in response to a request by the 
air quality agencies at the outset of the study. At that time, the U.S. Environmental Protection Agency 
requested that the analysis consider all major sources located within a mile of the Airport. For the most 
part, such sources are limited to the evaluation of motor vehicles and parking. As the EIS analysis has 
shown, motor vehicles are a major contributor to pollutants within the Airport area and cannot, therefore, 
be easily dismissed from consideration. 

Airport related surface traffic occurs throughout the Airport area. With development, changes in area 
roadways and traffic volumes can occur. Therefore, the analysis considers the effect of such potential 
changes to area roadways and changes to traffic volumes with development. As Sea-Tac is just one 
component of an integrated transportation system serving the Puget Sound Region, the analysis considers 
the Airport's pollutant contribution in relation to the entire Region the Airport serves. 
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As indicated in the EIS, the majority of the pollutant emissions in the Region are generated by motor 
vehicles, and that "aircraft operating at Sea-Tac contribute less than one percent of the carbon monoxide 
emissions, nitrogen oxides, and volatile organic compounds for all mobile sources within the Puget 
Sound Region". Based on just the immediate Airport area, aircraft at Sea-Tac contribute about seven 

( 
percent of the carbon monoxide, twenty percent of the nitrogen oxides, and thirty-eight percent of the 
volatile organic compounds. Therefore, even within the much smaller Airport study area, the majority of 
the pollutant emissions are generated by motor vehicles. 

Comment R-10-3: l%e Southwest King County Community Group, Ah. DesMarais, and Mr. Mathews 
suggested comparing the contribution of motor vehicle emissions to the area to aircrafl 
emissions, by comparing the number of cars necessary to equal one aircrafl operation. 

-: Appendix D of the Draft and Final EIS presents the emissions summary for all sources for 
the existing conditions. As shown, emissions for motor vehicles in the immediate Airport area exceeds 
the pollutant levels for aircraft for all pollutants. 

One operation by a DC-9 aircraft (landing-takeoff cycle - LTO) produces about 3,541 grams of CO per 
hour as compared to 557.4 grams CO per hour for one car traveling 30 miles per hour for. one mile. 
Therefore, it would take approximately 6 cars traveling one mile at 30 mph to equal the CO generated by 
one DC-9 LTO. 

Based on the total number of passengers using the airport on an annual basis, approximately 0.0002 tons 
per passenger of CO is generated for all aircraft operations. The average distance traveled by a 
passenger going to Sea-Tac is about 20 miles. Therefore, about 0.0004 tons CO are generated for each 
trip to the Airport (18.58 grams CO per mile times 20 miles). Therefore, the average trip to the airport to 
catch a flight produces more CO than the equivalent level of CO for one passenger for all operations at 
the Airport. Thus, the EIS appropriately concludes that automobiles are a major source of pollutants in 
the Puget Sound Region. i 

Comment R-10-6: The Regional Commission on Airport Aflairs stated that Sea-Tac should be treated as 
a "major stationary source" under the Washington State Clean Air Conformity Act. 

-. As is discussed in the Draft and Final EIS, the Clean Aiu Act and the Washington State Clean 
Air Conformity Act establishes the criteria and guidance for demonstrating that transportation plans, 
programs, and projects located in non-attainment areas conform to the State's plan for achieving and 
maintaining compliance with the Ambient Air Quality Standards. Conformity applies to all roadway and 
transit projects to be funded or approved by the Federal Highway Administration (FHWA) or Federal 
Transit Administration (FTA) -- called transportation conformity. Non-roadway transportation projects, 
such as the proposed development at Sea-Tac are also governed by the regulations -- called general 
conformity. 

There is no provision or identification of "stationary sources" regulated by the Washington State Clean 
Air Conformity Act. 

The Washiigton Clean Air Act, however, addresses stationary sources which are broadly defined as "any 
building, structure, facility or installation that emits or may emit any air contaminant". Typically, 
stationary sources are limited in size to a single facility in comparison to the 2,500 acres at Sea-Tac. 
Additionally, although the Port of Seattle owns the land, many of the facilities on-airport (such as the 
maintenance hangars) are owned and maintained by the tenants using the Airport. These tenants have 
certain responsibilities and liabilities associated with their operation independent from the Port of 
Seattle. These facilities are issued operating permits by the Puget Sound Air Pollution Control Agency 
under Title V of the Clean Air Act as  stationary sources. As indicated in Appendix D, there are four 
permitted maintenance facilities at Sea-Tac, including permitted activities by Weyerhaeuser, Delta, 
Northwest, and Alaska airlines. The terminal heating and cooling facility operated by the Port of Seattle 
is also permitted under Title V. Each of these stationary sources were considered in the air quality 
analysis. 

t 
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Comment R-10-7: The Southwest King County Community Group noted that Nitrogen Dioxide (N03 is 
the criteria pollutant while the Draft EZS refers to Nitrogen Oxides (N03. The US. 
Environmental Protection Agency suggested a new method for estimating NO2 (instead 
of NOJ for comparison with the AAQS. The Puget Sound Air Pollution Control Agency 
noted that the Draft EIS only refers to five criteria pollutants when there are sir 
including lead 

Response: The Final EIS correctly refers to the criteria pollutants as noted above. The EIS analysis was 
revised to reflect concentrations of NO2 in accordance with methodology accepted by U.S. 
Environmental Protection Agency Region X, and outlined in the U.S. Environmental Protection Agency 
technical report "Use of Ambient Ratios to Estimate Impact of NOx Sources on Annual NO2 
Concentrations." 

Comment R-10-8: The Sourhwest King County Community Group asked that the discussion in Appendix 
D concerning incidences ofpoor air qwlity within the Puget Sound Region be clarified. 

ReJwnse: The EIS includes a general discussion on typical conditions during which poor air quality 
may result within the Region. The discussion notes that high concentrations of Carbon Monoxide 
typically occur during November through February, during the colder winter months that are often 
accompanied by stable atmospheric conditions which reduce pollutant dispersion. Carbon monoxide in 
particular is emitted by incomplete combustion during colder weather when engines operate less 
efficiently. Higher concentrations typically result during peak, 'rush' hour traffic. Ozone levels are the 
highest on hot summer afternoons from mid-May to mid-September. Ozone occurs as a result of a 
chemical reaction in the ambient air between nitrogen oxides and volatile organic compounds generated 
over the entire Region. 

Declaration of an "air pollution episode" or local "impaired air quality" may result during these months 
when poor dispersion persists for 24 or more hours. This information is typically summarized in the Air 

) Quality Data Summary prepared by the Puget Sound Air Pollution Control Agency and produced 
annually. These summaries are typically unavailable for several months after the end of a full year to 
allow Puget Sound Air Pollution Control Agency time for processing and evaluation of an extensive 
amount of data The most current information available at the time was utilized in completing the Draft 
and Final EIS air quality analysis. 

The Puget Sound Air Pollution Control Agency uses the National Pollutant Standards index to report 
daily air quality. The values provide a way to summarize the air quality for the entire year into days of 
"good", "moderate", "unhealthful", and ''very unhealthful" conditions. Any pollutant measurement 
exceedkg the short-term ambient air quality standards causes the designation to be in the unhealthful or 
worse category. Table R-11 presents the air quality conditions for the Seattle area over a fifteen year 
period. Included is the worst air quality day for each year and the pollutant of concern. 

As shown, the air quality in the Seattle area has shown steady improvement since 1980 with only one 
"unhealthful" day designated since 1989. 

I:omment R-10-9: Sweml individuals commented on odor's of unburned jet fie1 and concerns over 
aircrafrjkel dumping. The following individuals and organizations made this comment: 
Mr. AAke, Mr. Burk-e, M. Hill, M. Mason, Ms. Osborne, Mr. Peyton (RavennmBryant 
Community Association), Mr. Rods&,  Mrs. Whitled, the Regional Commission on 
Airport Affairs, and the Committee on Aircraft Noise. 

Response: Fuel dumping, or the purposeful jettison or leakage of aviation fuel by aircraft as they 
approach or depart the Airport, is not common and is performed only in emergency situations when 
aircraft cannot land safely with the fuel present in the aircraft. If an aircraft must make an emergency 
landing before it has burned enough fuel to safely land, the pilots would have to =dump fuel" in order to 
reduce the aircraft's weight sufficiently enough to land. According to federal directive 7110.655 
paragraph 9-6-1 through 9-65, ircmft may dump fvcl as necessary in a declared emergency state. 
There are no restrictions as to where the aircraft may or may not dump fuel However, each airport has a 
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recommended, predesignated fuel dumping area for instances where fuel needs to be dumped if time 
permits. At Sea-Tac, FAA air traffic controllers have been instructed to direct aircraft in need of fuel 
dumpling to fly above 5,000 feet over the Puget Sound to allow time for the fuel to evaporate before 
reaching the ground, and to prevent non-evaporated fuel from reaching populated areas. Because any 
fuel release is irregular, impacts to natural habitats would be minimal. According to Mr. Tom Davidson, 
Assistant Manager of the Seattle TRACON facility, there have been no instances of emergency fuel 
dumping at Sea-Tac within the past two and one-half years. 

Residents in the immediate vicinity of the A i i r t  may also be reporting odors from aircraft queuing - 
this odor typically has more of an oily smell versus an odor like one would experience when fueling an 
auto. The pollutants that comprise this type of smell are accounted for in the air pollutant assessment 
presented in the EIS for precursor pollutants -- pollutant levels where the standards exist to protect 
human health and welfare. 

There are many different types of odorous hydrocarbon compounds in jet exhaust which may be 
responsible for periodic "odor episodes". Typically, the most reactive or "volatile" hydrocarbons have 
the most potential to cause odor (i.e., cause a detectable odor at a lower concentration). The principal 
odor-causing hydrocarbon species in jet exhaust are the aromatic (fuel-related) and oxygenated bartially 
burned) hydrocarbons. Hydrocarbon emission rates are greatest during the low-power idle and taxi 
modes of the LTO cycle, when the engines are not operating as efficiently. During takeoff and climbout, 
for example, hydrocarbon emissions are greatly reduced since the engines operate with greater 
efficiency. 

The most recent study concerning odors from jet engine exhaust was conducted at Boston's Logan 
Airport ("Identification of Odorous Compounds From Jet Engine fihawt at Boston's Logan Airporf', 
December, 1992). Based on air monitoring at Boston Logan, three compounds - acetaldehyde, 
formaldehyde, and naphthalene - were present on a consistent basis above their respective odor 
recognition thresholds. Each of these compounds could be generated by the incomplete combustion of 
jet fuel. The odor impact depends on wind speed and diuection, turbulence, and distance between the 
source and nearby residents. The odor recognition characteristics of these compounds is generally 
characterized as follows: Acetaldehyde is described as sweec "apple ripened" and pungent; 
Formaldehyde is described as odor like hay, straw-like, and pungent; Naphthalene is described as having 
odor like tar, creosote, and mothballs. 

As noted by the Boston study, the results were based on the minimum detectable limits because overall 
concentrations for these compounds was generally small. Additionally, no specific source or activity 
was identified as the primary source of these compounds. Moreover, the Boston study notes that motor 
vehicle exhaust also contains many of these same compounds. No conclusion was drawn as to the 
source, concentration, or potential impact to human health. 

Appendia R -R-118- 
Response to Comments 



Table R-11 

Puget Sound Region Air Quality History 
1980-1995* 

1995 Information provided for January through July only. 
** PM = Particulate Matter; CO = Carbon Monoxide 
Source: Mary Hoffman, Data Specialist, Puget Sound Air Pollution Control Agency, September 1995 
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-: Several comments stated that the modeling does not comply with EPA guidelines 
which establidaes the protocol for dispersion air modeling and selection of receptor 
locations. IIeThefbllowing organization made this comment: M. Peyton (Ravenna-B~ant 
Community Association), and the Airport Communities Coalition. fie US. 
Environmental Protection Agency submitted suggestions for selecting receptor locations 
and quanb;fvingpohtant concentrations. 

u: As indicated in the Draft and Final EIS, the selection of receptor locations was based on the 
initial evaluation of 200 grid point locations equally spaced at approximately 1,300 feet (410 meters) 
apart. An equally spaced grid was used independent of specific sensitive locations to ensure that the 
receptor locations were representative of the highest possible concentrations. Because there are many 
contributing pollutant sources located within the tenninal area from traffic, parking lots, the heating and 
cooling plant, and even aircraft, a second more closely spaced grid of receptor locations was evaluated 
for the existing and future terminal areas. These receptor grids were spaced at approximately 295 feet 
(90 meters apart), for the existing terminal, and 13 1 feet (40 meters apart) for the proposed future South 
and North terminal alternatives. 

Based on the screening analysis concentrations, the refmed analysis focused on twelve receptors with the 
highest concentrations for representative locations on all 'sides' of the Airport. The receptors were 
spatially located in this manner to provide an indication of pollutant concentrations within the 
surrounding community areas. Included were receptor locations within McMicken Heights, Riverton 
Heights, the Bow Lake Trailer Park, and Angle Lake community areas in the City of SeaTac, and the 
Highline area of Burien. The receptor locations were located in areas where reasonable public exposure 
r +he to the ambient air quality standards might occur. For example, the analysis indicated that the 

rant of concern off-airport relative to the ambient air quality standards is NOz. As the NO2 standard 
. r d  on annual concentrations, reasonable public exposure to annual conditions occm within 

r t  :mtial areas. Comparatively, short-term public exposure is more typically associated with the 
Crrbon Monoxide I-hour and %-hour standard, and the 24-hour PMlO standard. Such exposure could 
occur along public access locations such as  along roadways (i.e., waiting for a bus) and is more generally 
associated with emissions from automobiles. 

Receptor locations within existing or future airport property, or along major roadways such as SR 509 
were considered generally inaccessible to the general public and therefore not considered. 

Not all recel;. ,r locations considered indicated possible exceedances of the air quality standards. In fact, 
for the exiszag condition, no exceedances were identified by the screening evaluation for Carbon 
Monoxide for the existing, future 2000 and 2010 Do-Nothing, and future 2000 "With Project" 
conditions. Future 2010 and 2020 "With Project" conditions indicated possible exceedances of the 8- 
hour Carbon Monoxide standard at only one receptor location (the Hotel receptor located in the terminal 
area). For NOx the screening analysis indicated potential exceedances of the annual standard at four 
receptors generally located immediately north and south of the Airport. Air pollutant concentrations in 
these locations are influenced by emissions from aircraft takeoffs. 

To further confirm that the refined analysis had selected receptor locations at which the maximum 
concentrations would be found, the U.S. Environmental Protection Agency suggested performing an 
additional 'sensitivity' analysis for other nearby receptor locations that showed similarly high 
concentrations for the screening analysis. Accordingly, the refmed analysis was also performed for the 
Draft and Final EIS for 1-2 additional receptors in the general area of the receptor selected for the refined 
analysis. As stated in the Draft and Final EIS, the results confmed that the concentrations were 
representative of the maximum concentrations within those general areas. This methodology is 
consistent with the guidelines for selecting receptor locations, and was conducted in consultation with 
the U.S. Environmental Protection Agency. 

(. 
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Upon review of the Draft EIS, the U.S. Environmental Protection Agency suggested that the analysis 
should identify the highest concentration for all locations considered ambient air. This could include 
unfenced airport property, or sites located immediately adjacent to the Airport. Accordingly, for the 
Final EIS analysis, receptor locations modeled in the Draft EIS were moved closer to the Airport 
("fence1ine")and new receptor locations added. The receptor locations are based on air pollutant 
contours (pollutant contours or isopleths of equal concentration). The pollutant contours were created 
using a grid of 400 receptor locations equally spaced at approximately 300 meters apart. Appendix D of 
the Final EIS presents illustrations of the NO2 and CO contours. 

Although each of the revised receptor locations can be considered 'ambient' and publicly accessible, 
none are located in residential areas. The revised receptor locations now include commercial uses 
located to the northwest and southwest of the Airport, the City of SeaTac water reservoir north of the 
Airport, and undeveloped areas south of the Airport. At the request of the USEPA, the receptors also 
include new locations along South 154th Street and South 188th Street. The 154th Street receptor is 
located on the north side of the Airport approximately 650 fect (200 meters) north of Runway 16L. 
Airport property is located on either side of 154th Street along its entire length in the Airport area. South 
188th Street travels through the A i r t  and under Runway 34R. Receptors were located on South 188th 
Street on either side of the entrances to the 188th Street tunnel under Runway 34R. Airport property is 
located on either side of the roadway in these areas. 

The results indicate that moving the receptors to the "fenceline" minimally increases pollutant 
concentrations. For N Q ,  the new receptor location at South 154th Street does indicate an excdance of 
the annual N Q  standard (0.08 ppm as compared to the 0.053 ppm NOz. standard). It is not surprising 
that the highest concentrations would be located within several hundred feet from the ends of the 
runways. Nonetheless, prolonged public exposwe at this location would not be expected relative to the 
longer-term annual standard. For Carbon Monoxide, concentrations increased by moving the receptors 
closer to the Airport, but all remained well below the 1-hour and 8-hour standard. The results of the 
revised analysis are presented in Appendix D of the Final EIS. 

Comment R-10-11: % Southwest King County Community Group asked that the receptor data 
presented in Tables 0-21 and D-22 in the Drofr EZS be clarz3ed. 

-: As indicated in response to Comment R-10-10, a screening dispersion analysis was used for 
the Draft and Final EIS to identify locations for conducting a more detailed, refined dispersion analysis. 
For the Draft EIS, the maximum pollutant concentrations were identified by 200 receptor locations in 
Tables D-21 through D22. Separate tables were presented for each pollutant because it is possible that 
the maximum concentration for either pollutant could occur from different wind angles because the 
sources for each pollutant could vary. Concentrations for each of the 200-receptors modeled were shown 
for comparison purposes. However, the refmed dispersion analysis focused only on those locations 
reasonably accessible to the public relative to the time periods specified by the Ambient Air Quality 
Standards. Accordingly, many of the receptors included in Tables D-21 and D-22 were not considered 
further in the Draft EIS because they were located on existing or future airport property, or within the 
right-of-way of major roadways generally inaccessible to the general public over a longer period of time. 

Based on comments pmvided by the USEPA, the methodology used to select the refined dispersion 
analysis receptor locations has been revised for the Final EIS. Therefore the screening analysis as 
provided by Tables D-21 and D-22 in the Draft EIS was no longer used to identify receptor locations of 
maximum concentrations and are therefore not included in the Final EIS. The response to Comment R- 
10-10 identifies tbe receptor location methodology used in preparation of the Final EIS. The resub and 
methodology are further described in Chapter IV, Section 9 and in Appendix D of the Final EIS. 
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R-10-12: Mr. Peyton (Xavenna-Bryant Community Association) noted that the air quality 
analysis does not spec~$cally consider facilities at the ends of the runway, such ar 
Maywood Elementary School or the Burien Adventist Church. 

-: As indicated in response to Comment R-10-10, the analysis did not focus solely on sensitive 
receptor locations such as schools in search of the maximum concentrations possible. In fact, several 
schools such as Highline High Schodl are located in the general vicinity of receptors for the refined 
dispersion analysis (Receptor 6 on Exhibit IV.9-2 of the Draft EIS). Additional school locations were 
indirectly modeled as part of the initial screening dispersion analysis illustrated by the receptor locations 
shown in Exhibit Dl. Included are the Olympic Junior High School (Receptor 0-3); North Hill School 
(Receptor N-3); Sylvestor Jr. High School (Receptor E-1); and the Thorndyke School (Receptor B-12). 

R-1043: The US.  Environmental Protection Agency indicated that I2 receptors modeled for 
the intersection mlys i s  may not be adequate, and that their location war not in 
accordonce with US. Environmental Protection Agency Region 10 accepted guidance. 

-: The receptors modeled for the intersection analysis were located in accordance with 
"Guidelines for Modeling Carbon Monoxide from Roadway Intersections", which indicates that 
receptors should be located where the maximum concentrations are likely to occur, and where the 
general public is likely to have access. The general criteria for receptor citing includes: 1) places of 
expected 1-hour and 8-hour maximum concentrations; 2) places where the general public has access 
over the time periods specified by the NAAQS, and 3) reasonableness. In general, the receptor locations 
were based on locations within parking lots of adjoining commercial establishments where pedestrians 
have continuous access, and near entrances of nearby commercial establishments. All comers of the 
intersections modeled include a commercial activity and structure, except for .the Washi ion  Memorial 
Cemetery location. 

While the public could experience air pollutants at three meters (12 feet) from the roadway (i.e., waiting 
for a bus) for a one hour period, such exposure for eight hours would be very unusual. As the analysis 
shows, concentrations are well below the 1-hour CO standard, with 8-hour concentrations being the 

< 
greatest at locations as close as three meters. 

The modeling guidance does not specify the number of receptors to be modeled. Therefore, the number 
and location of receptors as modeled were located so as to uniformly locate receptors along the four 
comers of the intersection. More importantly, nearly all intersection receptors indicated the potential for 
exceedances of the AAQS. 

Based on the comments of the U.S. Environmental Protection Agency, the Final EIS presents the 
concenrmtions at 3 meters from each roadway, for the maximum concentrations identified for as many as 
thirty-r+> o iocations. 

t R-10-14: Clar~> the peak hour level of aircraji activity used in the air quality d y s i s .  The 
following individuals and organizations made this comment: Ms. Brasher, Ms. 
DesMarais, Ms. Wordian, M. David Kircher (Puget Sound Air Pollution Control 
Agency), Regional Commission on Airport Agairs, the Southwest King County 
Community Group, and the US. Environmental Protection Agency. 

-: In assessing peak levels of airport activity, three peaks occur: peak arrivals, peak departures 
and peak total traffic. To reflect the greatest amount of total t d k ,  the total operations peak hour was 
used (peak month average day). Accordingly, the air quality analysis evaluates a peak hour of about 88 
operations (43.9 arrivals and 43.9 departures). 

The ability to accommodate a large number of arrivals and departures is dependent on a number of 
factors including weather, type of aircraft (prop or je4 small or large), and on maintaining adequate 
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spacing between aircraft. The largest number of peak hour departures that can be accommodated at Sea- 
Tac Airport in good weather is about 60 departures with the existing runways. Additionally, during a 
peak departure push, no more than 32 arrivals per hour can be accepted safely. The Airport currently has 
a peak demand of about 81 operations (59 departures and 22 arrivals) during the peak departure hour. 
This means that there are currently few aircraft wanting to land at Sea-Tac during the peak departure 
hour. Accordingly, to accommodate the estimated maximum number of deparhms (60 deparhrres) 
during the peak departure hour, a number of conditions must exist. These conditions include good 
weather and excellent pilot visibility. Also needed is an aimaft fleet mix (the type of aircraft wanting to 
depart) that includes few large aircraft, and a high percentage of small, quick turning single or twin- 
engine propeller aircraft, and some turboprop aircraft (see below the discussion on the effect of the 
cwrent noise abatement procedures on departure cupacify). Accordingly, the peak number of 
departures that can occur is dependent upon the type and size of the aircraft involved, among other 
factm. 

As indicated in Chapter IV, Section 9 and Appendix D, the air quality analysis was performed using the 
EDMS air quality model. The EDMS model assumes an equal number of arrivals as it does departures; 
users are presently unable to aiter the ratio of arrivals to departures. It is presumed that the model was 
deweloped in this fashion, as to depart, an aircraft must first land. Thus, if the peak departure hour of 60 
d-s was used, the model would assume that a total of 120 aircraft operations would occur. This 
total operations level exceeds the current hourly capacity of Sea-Tac's airfield under good weather 
conditions (VFRI) by 20 percent and is about 30 percent above the existing demand. 

During June, 1995, the U.S. Environmental Protection Agency identified a peak hour of total operations 
of 86 operations (43 departures and 43 arrivals). During the peak arrival hour (53 arrivals), about 3 1 , . 
departures occurred. Similarly, during the peak departwe hour (59 departures), 22 arrivals occurred. - . ' 
Therefore, the highest number of total operations occurred when the airport experienced an equal number 

3 of arrivals and departures and is reflected by the EIS analysis. 

3 
Hourly aircraft activity counts maintained by the FAA Air Traffic Control Tower personnel over a longer 
period of time were reviewed to identify the peak hour level of aircraft departures. Based on this data, a 5 

peak hour of 63 aircraft departures was identified for August 3 1,1995 between the hours of 7 a.m. and 8 
a.m. The second highest peak hour was also observed in August on the 30th with 61 peak hour 
departures, also between 7 a.m. and 8 am. For the entire period for which records were available (8 
months), no other hour exceeded 59 departures. 

To determine the aircraft type in use on those days, actual radar data available through the Port of 
Seattle's Airport Noise and Operations Monitoring System (ANOMS) was reviewed. This data 
identified that the aircraft in use during the peak departure hour included fewer of the larger 3 and 4 
engine jet aircraft and more of the light single and twin engine propeller and turboprop aircraft in 
comparison to the Draft and Final EIS analysis. The EIS analysis was based on use by all types of 
aircraft currently in use at the Airport, and not just those aircraft identified during the peak hour. As a 
result, use of a higher peak hour (63 departures in comparison to 43.9 departures for the EIS analysis) 
would result in less N& concentrations at every location in comparison to the EIS. The NOz 
concentrations decrease because of the differences in aircraft types occurring during the peak departure 
hour as compared to the EIS average annual fleet mix. The peak departure hour would result in 
minimally higher 1-hour Carbon Monoxide concentrations at one receptor location (154th Street) in 
comparison to the EIS analysis, while the 8-hour Carbon Monoxide concentrations would either not 
change or actually decrease. Appendix D presents a more detailed discussion on modeling of the peak 
departure hour level of activity. 

The Effect of the Existing Noise Abatement Procedures on Departure Capacify: The existing noise 
abatement procedures have a tremendous impact on departure capacity. These procedures require that 
departing jets essentially maintain heading until the aircraft reaches five miles or 3,000 feet altitude prior 
to initiating any turns. The procedures are designed to keep departing aircraft in the narrowest flight path 
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possible to minimize the population exposed to departure noise. The procedures in turn affect departures 
due to the need to maintain adeauate smcing (both lateral between the two runways and in-trail between ( 
aircraft) for a considerable d i s h c e  from &e Airport. The noise abatement p&edures focus on jet 
aircraft departures. Departures by light single and twin-engine propeller aircra& and some turboprops 
(up to a Dash-8 aircraft) can turn immediately off runway centerline as soon as sufficient altitude has 
been reached (at 1,000 feet altitude). With the availability of quick turns by aircraft that are not required 
to fly the noise abatement procedures, the required in-trail separation between departures would be 
reduced. Therefore, the maximum departure capacity is dependent upon a peak hour aircraft mix that 
includes a high percentage of the smaller, propeller aircraft. 

The Effect of Poor Weather on Departure Activity: The Southwest King County Community Group and 
the USEPA questioned whether it may be possible that the highest level of pollutants would occur during 
worst case meteorology (i.e., IFR4 conditions). 

During poor weather conditions the operating capacity (amvals and departures) is reduced to 50 peak 
hour landings and tokeofi. Typically, rather than have aircraft wait at the ends of the runways waiting 
to depatt, aircraft are generally held at the terminal gates. Therefore, it is very unlikely that a higher 
peak hour level of operations would occur, or that more emissions would result during poor weather. 
During IFR conditions when the airport cannot operate normally, arrivals are delayed, and departing 
aircraft art held at the gate, canceled, andlor flights are pushed back into later hours. 

Generally, the possibility of a peak hour of airport activity and worse case meteorology occurring at the 
same time is rare if not highly unlikely. The peak hour for cars occurs during morning or afternoon rush- 
hours, while peak aircraft activity occurs between 11 am and 1 p.m. Additionally, meteorology 
associated with poor dispersion most often occurs at night. Air dispersion is typically good between 11 
and 1 a.m., for example, a time period representative of peak aircraft activity. Concentrations of a 
pollutant are affected by turbulence of the local atmosphere. If the atmosphere is more turbulent, then 
there is increased mixing of pollutants, resulting in greater dilution and consequently lower pollutant 
levels. Greater turbulence generally occurs with poor weather conditions. Application of worst case 
meteorological conditions provides for minimal dilution and consequently higher pollutant levels. 

< 
The EIS air quality analysis assumes that the peak hour for aircraft, roadway and other sources occurs at 
the same time. The analysis also assumes that the worst case meteorological assumptions, such as cold 
'temperature and calm wind conditions, also occur at the same time as the peak hour operational 
considerations. Since this is not the case, the analysis represents a worst case situation that may present 
an overestimation of pollutant concentrations. 

Could a higher peak hour occur during a d~gerent time from the peak month (i-e., at Thanksgiving or 
Christmas): The Southwest King County Community Group and the USEPA also questioned whether a 
higher peak hour could occur outside of June, July or August (the peak months of activity), or when less 
than peak hour departures occur. Although holiday periods generally attract substantial passenger 
activity, this does not necessarily translate into more flights. As determined by the Master Plan Update 
and a review of historical data, operations during November represents only 83% of the August monthly 
operations total. Whereas August represents approximately 9.5% of the total annual operations, 
November represents only 7.9%. As stated in the Master Plan Update, total operations at the Airport 
typically peak during the summer months in July or August. Therefore, a higher peak hour level of 
operations would not be expected to occur outside of the summer months. In fact, FAA Tower Activity 
Counts over the Thanksgiving weekend (1995) confinned that the maximum number of departures was 
59. What is often experienced during the holiday periods are considerable delays (at the gate) due to 
poor weather which affects both arrivals and departures. 

Could higher pollutant concentrations occur with less than the peak hour level of departures? As 
indicated above, the Draft and Final EIS analysis clearly indicate that the highest NO2 concentrations 
were identified with less than the peak departure level of activity (i.e., 43.9 departures versus 63 
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departures). The FAA's activity counts for the Airport clearly indicate that as aircraft activity increases 
in the peak hour, the number of larger a i d  operating during the peak hour decreases. The revised 
analysis shows that the result is less NO2 emissions. Even if the analysis considered that the average 
annual fleet (i.e., all the aircraft types in use) and the highest peak hour level of departures could occur at 
the same time (which the Tower counts and ANOMS data indicates does not occur), the change in 
pollutant levels would be minimal. Carbon monoxide levels would increase one percent or less, and NO2 
would increase eight percent or less. The largest change would occur at the Draft EIS Receptor 4 (the 
McMicken Heights area northeast of the Airport), at which concentrations would increase 0.003 ppm, 
increasing from 0.037 pprn to 0.040 ppm including background Nonetheless, all receptor locations 
would result in concentrations less than the Ambient Air Quality Standards. 

Comment R-10-15: Several groups questioned how a new third parallel runway would be wed for 
arrivals and departures, and whether the effect of a new m a y  war adequately 
considered in the air quaIity analysis. The following organizations made this comment: 
Airport Communities Coalition. Regional Commission on Airport A@, Southwest 
King County Community Group, and the US. Environmental Protection Agency. 

Res~on~e:  As proposed, a third parallel runway is needed to reduce arrival delay incurred during pmu: 
h e r  conditio~s. Aircraft arrival delay increases during poor weather conditions as the existing 
runways are only able to accommodate a single aircraft arrival stream. Because of the narrow spacing 
between the existing parallel runways at Sea-Tac, simultaneous arrivals to both existing runways are 
pmitted only in gocd weather conditions. Under poor weather conditions, arriving aircraft are either 
held on the ground in their originating city, slowed enroute, or are placed in holding patterns awaiting 
clearance to land at Sea-Tac and thereby incurring substantial arrival delay. 

To reduce arrival delay during poor weather, the proposed new runway separated by 2,500 feet west of 
existing Runway 16L134R is proposed. Its primary purpose would be to enable two separate arrival - 
streams to Sea-Tac, thereby substantially reducing poor weather related arrival delay. Current FAA air 
traffic control rules require at least a 2,500 foot separation between parallel runway centerlines for two - -- - 
staggered or dependent arrival streams during poor weather to maintain the required aircraft separation. . 
Dependent runway operations refer to conditions where aircraft arriving to one runway affects arrivals to 
a nearby runway. Because the existing runways at Sea-Tac are only 800 feet apart, the existing airfield 
only allows a single arrival stream during poor weather (VFR2 and IFR conditions). Based on the 10- 
year weather analysis performed by the Master Plan Update, poor weather occurs about 44 percent of the 
time. The FAA's Capacity Enhancement Study found a substantial delay reduction by having two arrival 
streams during poor weather (although staggered). 

As a result, airports which have three parallel runways typically operate with arrivals on the outer 
runways, with departures on the inner runway and the runway($ closest to the terminal complex. This is 
done to afford the most efficient form of airfield operation. With the availability of a third runway at 
Sea-Tac, it is expected that existing Runway 16Ln4R and the proposed new runway would be used for 
arrivals. Departures would occur on the existing runways (l6R134L and 16LJ34R). 

On occasion, departures would occur on the proposed new runway. Such usage is likely to be associated 
with periods when the existing runways are closed for repair and maintenance. The air quality analysis 
considers that about 3-4 percent of all departures would occur on the proposed new parallel runway, and 
is only slightly higher than for the average runway end utilization with the proposed third runway 
presented in Appendix C, Table G20. 'Zhis usage represents a reasonable worst-case condition with use 
by approximately 3 aircraft departures during the peak departure hour. With such limited anticipated 
usage for departures, overall departure delay would only be marginally reduced (about 5 percent) with 
the availability of the proposed third parallel runway. 

The use of a new parallel runway at any length and distance from the existing runways for departures is 
limited by several factors, including constraints associated with increased taxiing distances and increased 
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runway crossings. The proposed new runway would be located 2,500 feet west of Runway 16U34R, 
which is the closest runway to the terminal area. To use the proposed new runway for departures, 
aircraft would have to cross two active runways, resulting in added delay (time) and safety 

( 
considerations. The result to the airlines would be increased fuel costs and a reduction in overall 
efficiency. Use of the proposed third parallel runway is further limited due to runway length. The 
proposed runway length of 8,500 feet does not provide sufficient runway length to be used for departure 
by a number of the larger aircraft including the B-747, DC- 10, MD- 1 1, L- 101 1, or B-767. 

Lastly, departure capacity would be constrained by the existing noise abatement procedures. The current 
"straight-out" noise abatement departure procedures require that departing jets essentially maintain 
runway heading until the aircraft reaches five miles or 3,000 feet altitude prior to initiating turns. This 
procedure is designed to keep departing aircraft in the narrowest flight path possible to minimize the 
population exposed to departure noise. This in turn affects departures due to the need to maintain 
adequate spacing (both lateral between the two runways, and in-trail between aircraft) for a considerable 
distance from the Airport. In poor weather, aircraft are required to maintain an in-trail separation of 2 
nautical miles compared to one-mile in good weather. Combined, the required in-trail separation and 
maintenance of the "straight-out" noise abatement departure procedures would greatly restrict the useful 
departure capacity of a third runway. 

The noise abatement procedures do not restrict operations by light single and twin engine piston aircraft 
and some turboprops through the Dash 8. Once these types of aircraft reach 1,000 feet, they can then be 
turned outside of the noise abatement comdor. Accordingly, use of a new third parallel runway for 
departures could be used for the small, propeller engine a i d  that are able to turn quickly once 
sufficient altitude has been reached. The effect of the existing noise abatement procedures is further 
discussed in response to Comment R- 10-14. 

Because of the length of the computer analyses performed for the EIS, the actual output was not included 
in the appendix. However, these files are available in the Administrative Record, see response to 
comment R-1-6. 

Comment R - m :  Four groups requested clarification of the tmi-idtaxi-out time and efect of runway 
crossings on the air quality analysis. The following organizations made this comment: 
Airport Communities Coalition, Regional Commission on Airport Afairs, Southwest 
King County Community Group, and the US. Environmental Protection Agency. 

-: A discussion of the taxi-idout time-in-mode used in the air quality analysis is included in 
Appendi D. Taxi distances were calculated for seven separate airfield operating locations to account for 
the fact that each location could result in aircraft using a different taxiing path. The seven operating 
locations included the north and south terminal satellites, Concourses A, B, CID in the terminal area, and 
the general aviation apron and north cargo ramps. Taxi routings were based on observed operational 
pattern and discussions with the FAA Tower personnel. Different taxi routes were assigned to the 
various aircraft categories based on their typical operating capabilities and on information provided by 
the FAA. Table D-2 presents the time-in-mode by a i r cd l  type used in the inventory analysis. This 
methodology was utilized for both the existing and future with and without Master Plan Update 
improvements. 

The average taxi distance for each aircraft category, for both arrivals and departures by runway, was 
determined by weighting the measured taxi distances with the actual number of operations, by category 
of aircraft (large jet, small jet, and propeller aircraft), for each terminal area location. This was done for 
both day and night operations. While actual taxi distances do not vary from day to night, the number of 
operations by aircraft type vary at a given terminal location. The average taxi distance for arrivals and 
departures, both day and night for each of the aircraft categories, was calculated by applying the existing 
or future runway end use to the weighted-average taxi distance for each runway. From this the average 
taxi times were calculated based on a constant taxi speed of 15 knots. 
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Taxitidle times for each alternative were calculated separately by the originatioddestination location on- 
airfield used by each of the various airport users. The addition of the proposed South Aviation Support 
Area and proposed terminal improvements w m  modeled in combination with the proposed third parallel 
runway. As shown in Table D-2, taxi time is not anticipated to change drastically between each of the 
alternatives. This can be attributed to the very similar runway utilization and taxilidle times used, which 
are only minimally affected by implementation of the proposed new runway or new terminal 
development option. 

Crossing active runways would be expected to add to the taxi time. The results of the FAA's delay 
simulation modeling indicates that the additional time needed to cross the other nmways with use of a 
third runway would result on average in the addition of approximately 40 seconds for arrivals, and about 
10 seconds for departures. For the air quality analysis, the taxi distances and added time to cross two 
runways with a new parallel m w a y  is weighted based on the actual number of operations expected to 
use that runway. As the majority of aircraft arrivals and departures are expected to continue to use the 
existing runways, the effect of added delay due to runway crossings for all operations is minimal relative 
to the use of the other runways. 

Comment R-1047: Clar13 departure delay and departure queue delay used in the air qualify analysis. 
The following organizations made this comment: Airport Communities Coalition, 
Regional Commission on Airport Affairs, Southwest King County Communify Group, 
and the US. Environmental Protection Agency. 

R m :  The focus of the proposed third parallel runway is to reduce aircraft arrival delay experienced 
primarily during poor weather conditions. Nonetheless, a reduction in arrival delay would have a 
concurrent reduction (although small) in departure delay for aimaft waiting on the ground to depart 
The availability of the proposed third parallel runway would be expected to reduce departure delay about 
five p e m t  

The air quality analysis methodology focuses on the average peak hour departure queue delay for all 
weather conditions identified by the FAA's simulation modeling delay analysis. For the existing- 
condition, the average departure queue delay during the peak hour of 2.89 minutes was applied to each 
aircraft departure. Accordingly, the air quality analysis considered that each aircraft departure in the 
peak hour experienced an average 11 minutes of taxi-idledelay time upon push-back from the gate and 
traveling to the end of the runway (8.1 1 minutes taxi time plus 2.89 minutes delay time for a total of 11 
minutes). 

Field observation confmed that during the peak departure hours, aircraft queues include up to 9-10 
aircraft with each aircraft in the queue waiting 6-10 minutes of more to depart. Some aircraft in the peak 
departure hour would experience substantially more delay, while others would proceed unimpeded from 
the gate to the end of the runway and departure in 5-7 minutes or less in total taxi time. The result is that 
not all aircraft lime up in a queue waiting to depart even during the peak departure hour. 

The differences in departure queue can also depend on whether the airport is operating in a south or a 
north flow (i.e., departures to the south or north). During south flow, aircraft queues during the peak 
departure hour can at times become rather long. Field observation confirmed that during south flow each 
aircraft departure experiences an average of 6-1 0 minutes in the departure queue waiting to depart. This 
reflects the availability of a long taxiway upon which aircraft can queue without blocking access to the 
terminal area gates or exit taxiways for arriving aircraft. During north flow, the space to line up aircraft 
is more constrained and aircraft are more o h  held in the terminal area apron areas. Field 0bSe~ation 
confirmed that the length and time spent in the departure queue during north flow is far less than for 
south flow departures (as observed, less than 3 minutes per departure). 
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The length of the departure queue is defmed as a function of peak hour departures, runway capacity, and 
delay time. Departure delays result in aircraft queues which increase the time that aircraft engines must 
operate on the ground. With the proposed third parallel runway, the length of the departure queue would 
not be expected to be significantly reduced. As previously indicated, use of a new parallel runway at any 
length and distance from the existing runways for departures would be limited. 

Nonetheless, departure delay time is expected to increase in the future with or without a new third 
parallel runway. This is due to the impact of weather related arrival delay on future departure 
procedures. With a new third parallel runway, the impact of weather related delay is expected to 
decrease considerably. A reduction in arrival delay has a concurrent reduction in departure delay for 
aircraft waiting on the ground to depart. Departure delay time and hence aircraft departure queue time 
would be reduced due to the ability to accommodate two separate arrival streams during poor weather 
conditions with a third runway. During poor weather, it is expected that arrivals would operate on 
existing Runway 16U34R and the proposed new runway. Departures would occur on the existing 
runways, Runways 16Rl34L and 16U34R. With the ability to operate arrivals on a third runway, 
departure delay would decrease particularly during poor weather conditions. With a new arrival runway 
available, departures would not have to wait for arrivals. 

Considerable interest was expressed in the what the affect would be on air pollutant emissions with peak 
departure activity and peak departure queue. The response to Comment R-10-14 address peak departure 
activity. The discussion above addresses many of the key understandings relative to depatture queues. 
As indicated, it appears that substantial departure delay can occur during south flow with peak departure 
activity. Accordingly, the effect on air quality with an increased departure queue delay time over that 
identified by the simulation modeling was considered. As a reasonable worst case level of departure 
r ceue, the effect on air quality was examined based on a level of 10 minutes of departure queue with a 
1.A level of departure activity. Accordingly, each aircraft departure was assigned a total of 18.11 
minutes of time on the ground (8.1 1 taxi-idle time, and 10 minutes queue time). Based on this analysis, 
approximately 0.001 ppm additional N@ would occur at any receptor location modeled. 

Therefore, tripling the departure queue delay over that identified by the simulation analysis would 
minimally affect NO2 levels. Increased departure queue delay would be expected to increase the short- 
term 1-hour and 8-hour carbon monoxide concentrations. However, except as identified by the roadway 
intersection analysis, all 1 and 8-hour CO concentrations would remain well below the Ambient Air 
Quality Standards. Appendix D presents the results of several test case analyses, including the effects on 
pollutant levels of peak departure activity and peak departure queuing. 

Commeni: Are general aviation aircraft considered in the air quality anabsis and will they 
still be in use in the fuficre. The following organizations made this comment: Airport 
Communities Coalition, Regional Commission on Airport Aflairs, Southwest King 
County Communily Group, and the US. Environmental Protection Agency. 

-: As shown in Table D-1, general aviation aircraft are expected to continue to use the Aiiort  in 
the future. General aviation aircraft include use by single and twin engine piston aircrafl, business jets, 
and some turboprops. In Table R-8, single engine piston aircraft are identified as I-Enginepiston; twin 
engine piston aircraft as 2-Engine-Piston, and turboprops include DHC6, SF340 and CNA441. Activity 
by general aviation aircraft is expected to remain about the same as it is today. The timein-mode for 
general aviation users included in Table D-2 is represented by the PROP (propeller) aircraft type. 

However, the on-airport location for general aviation users is expected to change depending on the 
terminal development option selected. Currently, general aviation users are predominantly located on 
the southeast side of the airfield, just south of the South Terminal Satellite. With development of the 
South Aviation Support Area (SASA), general aviation users would be relocated to SASA in the 
southemmost portion of the airfield. General aviation users would be relocated to this area with either 
the North or South Terminal options sometime after 2010. With the Central Terminal alternative, 
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general aviation users would be relocated to the northernmost portion of the airfield to an area between 
Runway 16W34L and the proposed third runway. 

Comment R-10-19: CImifL the meteorological input msumptions used in the air qunlity analysis, 
including the prevailing wind dwection and wind speed used in the refned dispersion 
analysis. m e  following organizations made this comment: Airport Communities 
Coalition, Regional Commission on Airport Aflairs, Southwest King County Community 
Group, and the US. Environmental Protection Agency. 

Reswnse: The meteorological input assumptions used in the air quality analysis are presented in 
Appendix D. Ten year historical weather data (1984-1994) summaries for Sea-Tac for wind speeds 
ranging from 5 to over 20 knots indicate that the predominant wind direction is from the south, which 
occurred over 20 percent of the time between 1984 through 1994. 

The refmed analysis is based on actual wind speed and wind direction, and other meteofological 
conditions which were observed at Sea-Tac for each year over a five year period. The historical weather 
data was obtained from the National Oceanic and Atmospheric Administration (NOAA) for the five most 
recent years from 1989 through 1993. Therefore, wind speed, wind direction and other meteorological 
conditions varied for each of the 8,670 hours for each year modeled for the refined dispersion analysis. 

The screening dispersion analysis is based on a wind speed of 1 meter per second The purpose of the 
screening analysis is to maximize the pollutant concentrations downwind from the source to identify 
possible locations of exceedances of the ambient air quality standards. To determine the worst case wind 
angle (to identify maximum concentrations), thirty-six different wind angles at ten degree increments 
were modeled. Use of wind speed and 10 degree wind angles for the screening evaluation was confirmed 
with the regional air quality agencies. 

Comment R-10-a: llre Sou ths t  King County Community Group questioned if the mixing height 
information used in the analysis is the most recent data available. 

- 
Response: The mixing height determines the limits of the vertical transport and d i fb ion  of the 
pollutants (upward mixing of pollutants). A mixing height of 2,050 feet was used in the analysis based 
on "Mixing Heights, Wind Speed and Potential for Urban Air Pollution throughour the contiguous 
United States". The infonnation identified by the U.S. Environmental Protection Agency is the most 
current information available and is based on historic recorded weather data. This report has not been 
updated. Puget Sound Air Pollution Control Agency indicated that a mixing height of 2,650 feet was 
utiliied in preparation of the State's 1990 inventory based on mobile source guidelines. These mixing 
heights are similar and would not result in an appreciable difference in the air quality analysis. 

Comment R-lO-21: M. Peyton (Ravenna-Bryant Community Association) asked ifthe embankment and 
ground elevation in the Airport area was accountedfor in the air cmaIysis. 

Response: Variation in terrain is not accounted for by the EDMS air quality model. 

Comment R-10-22: The Airport Communities Coalition, the Regio~I  Commission on Airport Affairs 
and the Southwest King County Community Group questioned how pollutants disperse 
jrom Sea-Tac. 

Response: There are two primary air pollutants of concern in the airport environs: Carbon Monoxide 
and nitrogen dioxides. The major source of carbon monoxide is motor vehicles along the major 
roadways and in the terminal area. Carbon monoxide is also produced by idling aircraft during taxiing 
and while waiting to depart. Within the terminal area, there are many contributing pollutant sources 

1 including WIC, parking lots, the terminal heating and cooling plant, and even aircraft sources. Carbon 
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monoxide concentrations, which have short-term ambient air quality standards, are typically localized 
and do not readily disperse. ( 
Nitrogen dioxides are typically produced by higher vehicle speeds and fuel flow and are typical of 
aircraft takeoffs. As the majority of the N Q  emissions generated at an airport are due to aircraft takeoff, 
it is reasonable that the higher levels of NO2 are found at either end of the airf~eld (north and south ends 
of the airport). Accordingly, NO2 concentrations gradually decrease away from the Airport. Therefore, 
the highest concentrations for N Q  are those locations closest to the Airport. Emissions of NO2 with use 
of a third runway would not be expected to differ substantially over concentrations that occur with the 
existing airfield. As indicated in response to comment R-10-14 above, the proposed third parallel 
mnway is expected to be used for approximately 3-4 percent of all departures (i.e., 2-3 aircraft during the 
FL. .: hour). Therefore, NO2 concentrations from aircraft takeoffs on the proposed third parallel runway 
would not be expected to differ substantially over the existing condition. 

To further illustrate how air pollutants disperse from the Airport, air pollutant contours or 'isopleths' 
were prepared (i.e., contours of equal pollutant concentrations). The isopleths were used to identify 
maximu:?: pollutant concentrations and to identify receptor locations for conducting the revised air 
quality xialysis presented in Appendix D (Exhibits D-1 through D-4 of the Final EIS). The isopleths 
indicate the general distribution of N Q  and CO. The isopleths are based on the maximum concentration 
by worst case wind angle identified by the results of the screening dispersion analysis. As shown by the 
air quality analysis, the screening analysis overestimated pollutant concentrations in comparison to the 
results of the refined dispersion analysis which showed no exceedances of the AAQS for N Q .  

t R-10-z: The Regional Commission on Airport Affairs, and the Southwest King County 
Community Group questioned how much nitric acid and oxides of nitrogen result from 
eachfire fghting training exercise, atad how are any associated wastes disposed. 

-: Pollutant emissions from fire fighting training exercises were considered in the air quality 
analysis. Tables D 3  present the results of the emissions inventory, which. includes training fires. As 
shown, training fires currently contribute less than 1 percent of the CO, about 1 percent for VOC's, and 
less than one percent for NO2, for all sources at the Airport. The total NO2 produced is estimated at 0.32 
tons per year. In 1994, approximately 79 individual training fires occurred. The Port of Seattle has 
indicated that actual usage today is far less (approximately 28 training f m s  annually). Additionally, in 
1996 the bum pit will be closed, and all fm fighting training will be conducted at Moses Lake until 
1997, when a new fire fighting training center at North Bend is complete. 

Based on the 1994 level of training activity, approximately 8 pounds of N Q  are generated by each 
training fm. The fuels used for training include Jet A and a limited amount of unleaded gasoline. As 
shown in Tables D5 and D-6, based on the screening dispersion analysis, off-airport concentrations of 
CO and N Q  attributed to training f m s  were not detected. Therefore, it was determined that trainiing 
fires are a minor source of air pollutants at the Airport. 

To extinguish the training fires, the firefighters use a foaming compound called Aqueous Film Forming 
Foam (AFFF), which is primarily glycol and water. Nitric acid does not appear to be a by-product of the 
training exercises. 

Comment R-10-24: The Southwest King County Community Group noted that the 1991 Ecology study 
and the 1993 study for Chicago Midway Airport indicated much higher particulate 
concentrations due to jet aircraft operations. 

-: Both the 1991 Ecology study for Sea-Tac and the 1993 Chicago Midway Airport study 
referenced in Chapter IV, Section 7 "Human Health", indicated higher particulate concentrations due to 
jet aircraft operations. Both studies relied on the EDMS air quality model. However, both the 1991 
Ecology study and Chicago Midway studies were based on one of the earliest versions of EDMS model. 

- R-130 - 
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Although more particulate data was included in the earlier EDMS version, this data was not accurate. 
Therefore, the aircraft emissions levels included in EDMS for particulates was revised to include only 
that data for which reliable particulate information is known. The emissions data was not updated 
because reliable data on aircraft particulate emissions is not available to incorporate into the model. 
Accordingly, the most current version of the EDMS model now includes little information on 
particulates in comparison to the earlier versions used by Ecology and for Chicago Midway. 

Coordination with the air quality agencies indicated that they are aware of the limited availability of 
particulate data for aircraft sources. To date, the U.S. Environmental Protection Agency has not revised 
the aircraft engine particulate data to include additional information on particulates. 

Comment R-10-23: The Regional Commission on Airport Afairs, and the Southwest King C o w  
Community Group asked why no analysis was conductedfor Ozone. 

&monse: Ozone is created from a complex series of atmospheric reactions when hydrocarbons and 
Nitrogen Oxides accumulate in the atmosphm and an exposed to sunlight. Ozone can often form miles 
from the pollutant sources. A comprehensive evaluation of ~ a m e  would, therefore, require consideration 
of all major sources within the entire Puget Sound Region. Accordingly, a proposed projects potential 
contribution to ozone production is typically evaluated by examining emissions of the precursor 
pollutants hydrocarbons and Nitrogen Oxides. 

Comment R-10-26: The Southwest King Counw Community Group commented on the difjerences in 
climatalogical descriptions between the air quality chapter and the healtwnoise chapter. 

Reswnse: Appendix D provides a general description of the climate in the Puget Sound Region. The 
discussion describes the "wiiter" period from November through February as "relatively mild". In 
contrast, Chapter IV, Section 7, "Human Healthn, refers to the "typical cold climate home .... in the Sea- 

) Tac vicinity". Both references accurately describe conditions within the Pugel Sound Region. The air 
quality analysis is based on an average annual temperature of 40 degrees F. According to a review of ten .. 
year historical weather data, the average winter temperature (December, January, February) was 41 
degrees. 

Comment R-10-27: h4r. Kircher (Puget Sound Air Pollution Control Agencyl and Mr. Burke noted that 
the Tables were dz$nrlt to understand, and suggested use of gruphics to better explain 
the results. Tke US. Environmental Protection Agency also suggested that Tables N.9- 
5 through W.9-lopresent more infrmation than is necessary, and that only the bottom 
line results should be presented. 

Jteswns: Comments acknowledged. The presentation of results in the F i a l  EIS has been simplified 
and makes greater use of graphics where possible. 

Comment R-10-28; Southwest King County Community Group requested clarzfication of Page 0-26, 
Column I and 2, paragraphs 4 and 1 (of the Dr4ft EZSJ which indicates that exceedances 
of the AAQS may occur due to increases in vehicles in the terminal area. 

Response: This comment refers to a discussion of the future Do-Nothing, Alternative 1. As described in 
that section, roadway traffic in the terminal area is anticipated to increase in the future with or without 
the proposed improvements. Therefore, all the future conditions (including the Do-Nothing) are 
expected to accommodate a greater level of traffic over current conditions. The screening dispersion 
analysis, which takes into consideration changes in motor vehicle trafic, indicate the potential for 
exceedances of the 8-hour Carbon Monoxide standard for the Do-Nothing alternative in the terminal 
area. Therefore, the terminal area receptors were selected for a more detailed, refined dispersion 
analysis. The anticipated changes with implementation of the proposed Master Plan Update 

) improvements are described for Alternatives 2.3 and 4. 
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R-10-2: The Southwest King County Community Group asked why aircrafi and other airport 
C 

sources were not included in the roadway dispersion analysis. 

m: The roadway dispersion analysis using CAWQHC was performed to complement the 
areawide dispersion analysis performed using the EDMS model, and therefore only focuses on 
emissions generated by motor vehicles in the immediate vicinity of an intersection. Using the EDMS 
mcsdel, the area dispersion analysis was performed for all sources including roadways. Therefore, 
ccr ining the results of the area dispersion with the results of the intersection analysis would result in 
"douik counting" the motor vehicle emissions. To account for the pollutant concentrations by sources 
not included in various analyses, a background concentration was added for all of the dispersion analysis. 

However, the screening dispersion analysis does enable the identification of the contributions by the 
various sources modeled. Both the screening and intersection analyses are based on worst case wind 
angle G:.' meteorological conditions. Based on the screening dispersion analysis, the contribution of 
aircraf? a d  d e r  airport sources to pollutant levels at the intersections modeled can be determined. As 
indi-2 in Lhapter IV, Section 9 "Aii Quality", the roadway intersection dispersion analysis indicated 
possible exceedances of the Ambient Aii Quality Standards at two intersections: South 170th and 
International Boulevard, and South 188th and International Boulevard. For both intersections, aircraft 
emissions would contribute less than 0.02 ppm of CO for both the I-hour and 8-hour CO concentrations. 
Therefore, the contribution of aircraft emissions to CO concentrations at these intersections is minimal in 
comparison to the high levels identified for motor vehicles. Accordingly, the background concentrations 
used in the roadway dispersion analysis account for the contribution by aircraft and all other non- 
roadway sources. 

R-10-3Q: The US. Environmental Protection Agency and the Airport Communities Coalition 
requested that the modeling assumptions used in the construction vehicle dispersion 
analysis be c lar~&i .  

< 
-: The following summarizes several comments concerning the modeling assumptions used in 
preparation of the construction vehicle analysis: 

1. s to be used bv the haul trucks - 
The construction vehicle modeling is based on the peak hour of haul truck activity, and also the peak 
hour of airport related and non-airport related MIC. Table IV.23-2, "Summary of Expected Off-Site 
Borrow Scc-s Haul Routes" identifies the haul routes and vehicle trips depending on the location of the 
fill E . The number of truck trips modeled is based on data presented in Chapter IV, Section 23, 
"Construction Impactsn, and in Table D-16 of the Final EIS. The emission factors used are from 
MOBILESA and PARTS, both U.S. Environmental Protection Agency approved air quality models. The 
haul trucks construction site modeling includes the quantification of emissions associated with activities 
at both the construction site and at the borrow sites. 

2. N& - was not modeled for whicular M c  e m i s s h  - The construction vehicle dispersion 
analysis was conducted using the CALINE3 dispersion model. This model predicts dispersion of inert 
pollutants such as Carbon Monoxide and suspended particulates. Use of the CALINE3 model for NO2 
dispersion is unreliable because it is unable to adequately model the dispersion of highly reactive 
compounds that disperse over a wide area and for which there are no short-term ambient air standards 
available. Typically, the construction related haul-trucks would include large diesel-fueled dump trucks, 
many as large as semi-truck hailers. Accordingly, concentrations of CO and PMIO are the pollutants of 
primary concern with use of haul trucks. 

3.  tors were  laced too far awav from the haul routes - The receptors were located in 
accordance with "Guidelines for Modeling Carbon Monoxide fiom Roadway Intersections", which 
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indicates that receptors should be located where the maximum concentrations are likely to occur, and 
where the general public is likely to have access relative to the time periods specified by the Ambient Air 
Quality Standards. The modeled receptors were located approximately 60 feet from the route of travel, 
focusing on areas of residential development along the route. As the analysis indicated no potential 
exceedances of the short-term 1-hour CO standard, these locations represent areas where the public could 
be exposed over periods specified by the short-term 8-hour Carbon Monoxide, and 24-hour PMlO 
standards. The response to comment R-10-10 further describes how the receptors were located for the 
Draft EIS analysis. The USEPA subsequently indicated that all receptors should be located at three 
meters from the edge of the roadways, irrespective of the adjoining land uses and expected limits to 
public exposure. Accordingly, the receptor locations have been revised for the Final EIS. 

. . 
4. ental P r o t A e e n c v _ r e a u e s t e d u d e  'entra~ned &&, 
The Final EIS has been revised to include emission factors for entrained dust based on use of the PART5 
USEPA model. 'Ihe input assumptions used in PARTS were obtained in consultation with the 
Department of Ecology and the USEPA. The results are presented in Section 23, "Construction Impacts" 
of the Final EIS. 

5. on ve- as c- s c r a ~ e r s .  d w  trucks and d~esel . . . .  . .  
generators were not included m the CO and PMlO concentram - 
Typically, the construction related haul-trucks would include large diesel-fueled dump trucks, many as 
large as semi-truck trailers. Emission factors, therefore, were considered for heavy duty gasoline 
vehicles and heavy duty diesel vehicles typical of construction haul-truck related activity. Vehicles such 
scrapers, rollers, and generators typically would only operate at the borrow sources and the construction 
site and were considered in the calculation of fugitive dust emissions for those sites. However, rollers 
and scrapers would not be expected to operate along the haul routes and therefore were not considered in 
the construction vehicle dispersion analysis. 

1 duringaa&uction and at the borrow sites were not included - 
Chapter IV, Section 23 of the Draft and Final EIS describes the results of the fugitive dust evaluation for 
both the borrow and construction site locations. The dispersion modeling focuses on the change in air 
pollutants that might be expected along the construction vehicle haul routes. 

7. c & e  Duwamlsh and ~n south Seattle and Kent 
muld be adverselv af&&d - The air quality analysis indicates that off-airport particulate emissions 
from construction related activities would be concentrated at the construction and borrow sites. 
Additionally, none of the proposed borrow sources are located in either Duwamish or Kent; however, 
depending upon how the material is transported to Sea-Tac, these locations could serve as transfer sites 
(transfer from barge at the Duwamish or transfer from rail in the Kent valley). As is described in 
response to comment R-12-7, it is not possible to identify precisely how the material would be 
tiansported from a specific location to Sea-Tac. The location of any necessary transfer sites and 
subsequent permitting, would be the responsibility of the successful haul bidder. 

Comment R-10-31: Z%e Southwest King County Community Group commented that volumes used 
in the analysis were not presented, requesting clarification on how the number of cars 
used in the air quaIiv anaiysis was idenyTed in relationship to aircrq? and operations 
levels. 

Response: The traffic volumes used in the air quality analysis are based on the infonnation presented in 
Chapter N, Section 15 "Surface Transportation" and Appendix 0. As indicated in that section, peak 
hour conditions along all roadways were identified. The heaviest traffic conditions of the day in the 
airport area peaks between 5:00 p.m. and 6:00 p.m. Comparatively, aircraft activity indicates that the 
busiest period occurs between 11:OO a.m. and 1:00 p.m. The air quality screening dispersion analysis 

1 assumes that the peak hour for aimaft and motor vehicles occurs at the same time. 

J 
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The existing baflic volume data on the area roadways was obtained from the City of Sea-Tac, the 
Washington State Department of Transportation, and from a series of traffic counts collected in the study 
area specifically for the Sea-Tac Master Plan Update. These counts were taken in August and 

( 
September, 1994, and consisted of peak hour turning movements at major intersections, as well as 24 
hour volumes on various roadway segments and highway ramps. Counts were conducted during each 
road segment's daily peak period. The actual traffic volumes used, intersection signalization, and other 
intersection characteristics were based on level of service (LOS) computations for.each intersection 
similar to the data presented in Appendix 0. The actual LOS calculations and traffic volumes used in the 
analysis are presented in the Final EIS. 

t R-10-32: The Southwest King County Community Group submitted numerous comments 
concerning the Air Quality Survey air toxics monitoring methodology and analysis of 
results. Several conmentors also requested *her explanation as to the potential 
implications of the toxics Air Quality Survey monitoring program The following 
individuals made this comment: M. Christy, M. DesMarais, Mr. Kircher (Puget 
Sound Air Pollution Control Agency), Regional Commission on Airport Afairs, , and 
US. Environmental Protection Agency. 

-: An air toxics monitoring program (known as the Air Quality Survey) was initiated by the 
Port of Seattle in response to public interest over a 1991 air modeling study by the Washington State 
Department of Ecology. The Ecology study indicated that Airport operations could be a significant 
source of air pollutant emissions, noting possible concerns over air toxic concentrations, particularly for 
Benzene. The Ecology study modeled estimated pollutant concentrations using the screening dispersion 
mode of the EDMS air quality model. The Aii Quality Survey was initiated in 1993 and was completed 
in 1995. The air toxics monitoring program is summarized in Appendix D. 

The objective of the Aiu Quality Survey, therefore, was to provide a preliminary survey particularly for 
VOCs (from which Benzene is derived), and to assess sampling techniques that could possibly be used in 
more extensive air quality surveys. The study was intended as a s w e y  and was not intended to provide 
a comprehensive identification of all potential emission sources. The methodology and analysis of 

t 
results as presented in the Aii Quality Survey were determined independently of the EIS analysis. 
However, the methodology and results of that study appear to be reasonable, and are therefore included 
in the EIS to present a historical background on previous air quality studies and monitoring results. 

Aiu monitoring was conducted at thirteen locations. Most of the monitoring locations were on-airport 
and not publicly accessible. Only two sites were monitored off-airport, with one site located along 
International Boulevard in the general location of South 184th Street, and another site located at a 
residence in Normandy Park, two miles west of the Aiiort. In addition to monitoring for Carbon 
Monoxide, the program included sampling for fifty-five air toxics. 

The results indicated that Benzene was detected in every sample collected, and that other air toxics such 
as Freon, Toluene, Ethylbenzene, Xylene, and 1,2,4-Trimethylbenzene were found in nearly all samples 
as well. Benzene has been the primary toxic compound of concern as identified in the 1991 Ecology 
screening study. The highest average Benzene concentration collected was at a site along International 
Boulevard. The lowest average concentration occurred at the former M a p d  School site (now the 
Noise Remedy Office), downwind from the A i i r t .  The Nonnandy Park location had the lowest 
concentration of Benzene recorded, and generally had the lowest average concentrations for most of the 
air toxics sampled, and was the lowest for Carbon Monoxide, Benzene, Toluene, Ethyl Benzene, Xylene, 
and Trimethylbenzene. However, the Normandy site was also the highest for Tricloroethane and Methyl 
Chloride. 

Accordingly, the study noted little difference in VOC concentrations based on locations upwind or 
downwind from the A i r t .  The study indicated that several key VOCs were consistent with automobile 

t 
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exhaust and did not resemble the VOC profiles associated with a i m d l  emissions. The monitored levels 
for Benzene were well below the modeled values identified in the 1991 Ecology study. 

Formaldehyde, Acetaldehyde, and Acrolein were also monitored, but were limited to sampling at three 
locations, all on-airport at the terminal gates or at the ends of the runways. No off-airport locations were 
sampled for these compounds. Concentrations of Formaldehyde and Acetaldehyde were found in every 
sample taken at each location. Formaldehyde and Acetaldehyde concentrations were highest with winds 
from the south. Acrolein concentrations were higher with winds from the west. Concentrations 
downwind were typically higher than at the upwind location, suggesting that sources for these 
compounds were potentially within the Airport. The study states that all Formaldehyde and 
Acetaldehyde concentrations were within'the range reported for other similarly sized urban areas. 

In addition to air toxics, the Au Quality Survey also monitored for Carban Monoxide. The lowest 
average CO concentrations were at the Normandy Park site. The highest concentration was identified 
on-airport at Runway End 16L. All CO samples, including along International Boulevard, were below 
the 8-hour ambient air quality standard (5 ppm or less in comparison to the 9 ppm standard), and were far 
less than the maximum predictions from the Ecology screening study. Additionally, the measured CO 
levels did not follow any distinctive pattern that would indicate that aircraft operations were a significant 
source. 

The monitored concentrations were compared to the WSDOE's Acceptable Source Impacts Levels 
(ASILs). The ASKS are not regulatory standards, and concentrations above the ASKS are allowable and 
typically found in urban areas. The ASILs are used to assess the risks associated with a new industrial 
stationary source, and were not intended to assess the health risks from a multi-source urban environment 
such as around an a i m  As noted by Puget Sound Air Pollution Control Agency's comments, the 
ASKS are "overprotective" because they are designed to be used as a screening mechanism when 
reviewing industrial equipment. Nonetheless, predicted concentrations above the ASILs may trigger 
more refined health risk analyses or control technology reviews. Suspected carcinogens have risk-based 
annual ASILs and other toxic air pollutants have threshold-based 24-hour average criteria The Air 
Quality Study found that concentrations for several air toxics were above the annual ASKS, including 
Benzene, Carbon Tetrachloride, and Formaldehyde. Only one air toxic (Acrolein) exceeded the 24-hour 
ASIL. 

The Study concluded the following: 

Concentrations for several air toxics at all monitored locations were above the annual ASKS for 
Benzene, Carbon Tetrachloride, and Formaldehyde, and the 24-hour ASIL for Acrolein. 

Concentrations observed at Sea-Tac were within a range exhibited in other similarly sized urban 
areas (such as Boston, St. Louis and Houston), and that the pollutant profiles for most of the air 
toxics were indicative of automobile exhaust and not due to aircraft exhaust 

Monitored wncentrations for Benzene and Carbon Monoxide were considerably below the values 
predicted by the 1991 Ecology study modeling estimates. The highest concentrations of Benzene 
were found along International Boulevard. 

No significant differences in upwind versus downwind concentrations wete obsewed for most 
VOCs; however, Formaldehyde concentrations downwind were typically higher than at the upwind 
location, suggesting that sources for this compound were potentially within the Airport. However, 
no off-airport locations were monitored for this compound. 

The study suggests that air toxic concentrations would be high throughout the Region due particularly to 
the influence of automobile exhaust. The study also suggests that additional study may be warranted to 
further evaluate possible sources of Formaldehyde, Acetaldehyde, and Acrolein. 

-) ./' 
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Mr. Burke commented that meaningful comparisons for the air toxics monitoring survey are not possible 
because the study presents peak measurements as compared with annual standards. As indicated, the air 
toxics Air Quality Survey monitoring program was a preliminary, short-term s w e y  of air toxics over a 

( 
four day period. The objective of the Air Quality Survey was to provide a preliminary survey of air 
toxics that could possibly be used to assess sampling techniques in a more extensive air quality survey. 
The study compares the results of a four-day sampling program to the annual-average Acceptable Source 
Impact Levels (ASILs). Accordingly, it is difficult to assign meaningful significance to short-term 
measurements as compared to longer-term guidelines. In other words, as the monitored data was for a 
limited, short-term period, it is not certain if the actual levels on an annual basis would be exceeded. 

To provide additional understanding of the air toxics values measured, the study also compares the 
results to air toxics levels in other similarly sized urban areas and concludes that the level of air toxics 
identified appear to be typical of levels identified in other urban areas. The U.S. Environmental 
Protection Agency commented that it is difficult to conclude that the results of a short-term sampling 
program can be used to define ambient levels as "typical", noting that "the Port should be cautious in 
concluding that the .... monitoring effort is of sufficient "robustness" to draw conclusions about 
"typical" conditions". Nonetheless, the study results confirmed that air toxics are present throughout the 
Region, and that high concentrations of air toxics would continue with or without the proposed airport 
improvements due primarily to the contributions to air toxic levels by automobiles. 

R-10-J,& Five groups asked how the results of the various air monitoring programs 
conducted at the airport andpresented in the Draj? EIS compare to the results of the air 
pollutant modeling programs. The foIlowing individuaI made this comment: Mr. 
Kircher (Puget Sound Air Pollution Control Agencyl, Ms. Christy, Regional Commission 
on Airport Aflairs, Seattle Community Council Federation, Southwest King County 
Community Group, and US. Environmental Protection Agency. 

-: Perhaps the best comparison of air monitoring and the air modeling results is for Carbon 
Monoxide along the terminal curbfront in the location of the proposed Hotel. The air monitoring 

(. 
program was conducted November, 1994 through January, 1995; the results are presented in Appendix 
D. For purposes of comparing pollutant concentrations with the Hotel monitoring program, the EIS air 
modeling dispersion analysis included a modeled receptor location at the proposed Hotel location. 

The results of the monitoring program indicated concentrations of CO well below the 1-hour and 8-hour 
standards. The EDMS air modeling results as presented in the Draft and Final EIS also showed levels 
below the standards. However, both the 1-hour and &hour modeled concentrations were at least a third 
higher than observed by the actual field monitoring data. For example, the highest monitored level was 
6.0 ppm for the I-hour concentration, and 4.5 ppm for the 8-hour concentrations. In comparison, 
including the addition of background concentrations, the 1-hour modeled concentration was 13 ppm and 
the &hour concentrations was about 7 ppm. Therefore, based on the actual air monitoring conducted, the 
air modeling analysis included in the Draft and Final EIS overestimated the pollutant levels at this 
location. 

Several other short-term air monitoring programs that have been. conducted at the Airport to ensure 
compliance with the Washington Industrial Safety and Health Act (WISHA). As indicated in Appendix 
D, the concentrations of Carbon Monoxide and Nitrogen Dioxide monitored have been well below the 
WISHA standards for employee exposure. The results of the WISHA monitoring are generally not 
directly applicable to the community and the ambient air quality standards, and are therefore not easily 
comparable to the modeling results presented in the EIS. Nonetheless, the results of these earlier 
mon'ltoring programs are foi information purposes, and generally confirm that pollutant levels, 
primarily within the terminal area curbfiont, are within acceptable employee exposure limits. 

Comment R-10-32 discusses the results of an air toxics monitoring program conducted at Sea-Tac 
Airport between 1993 and 1995 for the Port of Seattle. The air toxics monitoring program is referred to 
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as the Air Quality Survey, a summary of which is included in Appendix D. Air monitoring was 
conducted at thirteen locations over a four day period. Most of the monitoring locations were on-airport 
and not publicly accessible. Only two sites were monitored off-airport, with one site located along 
International Boulevard in the general location of South 184th Street, and another site located at a 
residence in Normandy Park two miles west of the airport. In addition to monitoring Carbon Monoxide 
concentrations, the program included sampling for fifty-five air toxics. 

The results of the Air Quality Survey indicated that concentrations for several air toxics at all monitored 
locations were high, and were above the annual Acceptable Source Impact Levels (ASILs) for Benzene, 
Carbon Tetrachloride, and Formaldehyde, and the 24-hour ASIL for Acrolein. As the measured data was 
for a limited averaging period, it is not certain if the actual annual levels would be exceeded. However, a 
comparison of the measured averages was made of the annual ASILs. 

Accordingly, the estimated annual concentrations estimated in the Draft and Final EIS are not easily 
comparable with the short-term measured averages observed in the Air Quality Study. llhe EIS analysis 
estimated concentrations of three air toxics: Benzene, 1,3-Butadiene, and Formaldehyde. The Air 
Quality Survey considered concentrations of Benzene and Formaldehyde, but not 1,3-Butadiene. 
Further, monitoring of Formaldehyde was limited to on-airport locations. Therefore, the comparison of 
air toxic concentrations between the two studies is limited. Nonetheless, both the EIS analysis and Air 
Quality Survey indicates possible exceedances of the ASKS. Both studies indicated that automobile 
exhaust emissions appeared to be the primary source of air toxics within the Region. 

In addition to air toxics, the Air Quality Survey also monitored for Carbon Monoxide. The results 
indicate that the monitored concentrations are about one-half the modeled concentrations at its greatest 
difference. The Air Quality Survey included monitoring along International Boulevard in the general 
location of South 184th Street. All CO samples, including along International Boulevard, were below 
the 8-hour ambient air quality standard (5 ppm or less in comparison to the 9 ppm standard). The EIS 

) included an analysis of roadway intersections along International Boulevard, at South 170th Street and 
also at South 188th Street. The Air Quality Survey recorded an 8-hour CO concentration of 4.5 ppm. 
This concentration is less than one-half the modeled concentration at its greatest difference. 
Additionally, the Air Quality Survey confirmed the low CO concentrations for locations immediately to 
the north and south of the Airport, with the modeled concentrations identified by the EIS dispersion 
analysis slightly higher (0.5 ppm greater) than the measured levels. 

Comment R-10-34: Mi. Kircher (Puget Sound Air Pollution Control Agencyl, Southwest King County 
Community Group, and the US. Environmental Protectwn Agency requested a 
cZarzj?cation of the air toxics rnethodoIogv used in the air q~oIity anat'ysis. 

- - m e :  Chapter IV, Section 7 "Human Health" and Appendix D, describe the air toxics inventory 
... modeling methodology. The response to comment R-10-35 further discusses the meaning of the risk 

assessment analysis results. 

The air toxics modeling methodology is a screening analysis used to determine the pollutant 
concentrations for air toxics in the surrounding airport area. The air toxics evaluation provides two ways 
in wiich to compare changes in air toxics emissions with and without the proposed airport 
improvements: 

An air toxic emissions inventory in tons per year, identifying concentrations of VOCs, Benzene, 1,3- 
Butadiene, and Formaldehyde; and 
A comparison to the Department of Ecology's Acceptable Source Impact Levels (ASILs) 

The air toxics concentrations are based on the relationships between hydrocarbons and various air toxics 
identified by a more detailed air toxics study conducted at Chicago Midway Airport for the U.S. 
Environmental Protection Agency. The Chicago Midway Study was used as it is the only known study 
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of possible cancer effects of an airport, and is the most current evaluation of air toxics in an Airport area. 
The assumptions, methodology, and conclusions for that study appear to be reasonable and acceptable 
for use in the determination of air toxics for other airports. However, the area around Chicago Midway 
is highly urbanized and congested with concentrated residential areas mixed with light industrial and 
commercial uses. Although the Sea-Tac area is urbanized, it is far less developed than the Midway area. 
Accordingly, use of the pollutant relationships established by that study would be expected to be higher 
than for the Sea-Tac area, and therefore, could result in an overestimation of pollutant concentrations. 

To establish the hydrocarbon emissions and concentrations identified through dispersion analysis, the 
results of the emissions inventory and dispersion modeling presented in Chapter IV, Section 9 "Air 
Quality " was used. This analysis is based on use of the EDMS model, and theinodeling methodology, 
input assumptions and sources considered are identified in Appendix D. The output of the EDMS model 
are an emissions inventory, as summarized in Table IV.7-2, and a dispersion analysis by modeled 
receptor location. Hydrocarbon emissions are an output of the EDMS model. Based on the pollutant 
relationships identified in the Midway study, the VOC emissions were converted to levels for Benzene, 
13-Butadiene, and Formaldehyde. The conversion factors used in the analysis are presented on page D- 
64. The level of VOC emissions output from EDMS are multiplied by a factor to convert to Total 
Organic Gases, and then by separate factors for converting to Benzene, 1,3Butadiene, and 
Formaldehyde. 

The receptor locations considered in the analysis for Sea-Tac Airport are shown in Exhibit IV.9-1 of the 
Final EIS. These receptor locations were initially selected for further, more detailed analysis based on 
the screening dispersion analysis. The response to comment R-10-10 discusses the receptor location 
methodology. Based on the ref~ned dispersion analysis, the VOC concentrations at each receptor was 
identified and converted to the three air toxics as described above. 

Tables IV.7-3 and IV.7-4 compares the air toxic concentrations by receptor location to the Acceptable 
Source Impact Levels (ASILs). The concentrations presented in this table do not consider population. 
The response to Comment R-10-35 describes how to interpret comparisons to the ASILs. 

(. 

nt R-10-35: Two commentors stated that the EZS air toxics analysis contains insutcient 
information to adequately evaluate the risk assessment analysis for air toxics. The 
following individual made this comment: Ur: Brown, Mr. Burke, and Airport 
Communities Coalition. 

-: Comments noted. The commentor is correct as insufficient information exists to indicate a 
direct correlation between airport activity and cancer cases. As a resulf the additional quantities of 
potential carcinogenic pollutants that a proposed project might create are usually contrasted with the 
ASILs. ', I-e ASILs are established for known or probable carcinogens. The ASILs apply specifically to 
each air t. .sic, not for a combination of all toxics. 

-a-10-36: M. Brown asked what mitigation eflorts will be iqlemented ijthe annual levels of 
air toxics in the area are exceeded 

-: As indicated in the previous response, the Wash i ion  State Department of Ecology has 
established Acceptable Source Impact Levels (ASILs) for known or probable carcinogens. The ASLs 
are not regulatory standards, and concentrations above the ASILs are allowable and are found in urban 
areas. The ASILs are designed to be used as a screening mechanism, particularly for reviewing 
industrial stationary sources, and were not intended to assess the health risks from a multi-source urban 
environment such as around an airport. The ASILs are considered "overprotective". Nonetheless, 
predicted concentrations above the ASILs may trigger more refmed health risk analyses or control 
technology reviews. 

(. 
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Chapter IV, Section 7 "Human Health", presents the air toxics evaluation including a comparison to the 
ASILs. The evaluation is based on the incremental change in concentrations between the Do-Nothing 
and "With Project" alternatives. Therefore, the proposed airport improvements would not be expected to 
result in an increase in the incidence of cancer cases and no mitigation would be required. 

Comment R-10-37: The Southwest King County Community Group stated that the study on which the 
air toxics analysis is based indicated that the major contributor to cancer risk was 
aircrafl, which contradicts the analysis preparedfor the Master Plan Update EIS. 

s e :  The EIS air toxics analysis is based on the hydrocarbon and air toxic pollutant relationships 
defined by the US. Environmental Protection Agency study for Chicago Midway Airport As stated in 
the executive summary (page xvii) of that study, "Cars, trucks, buses and trains are the major 
contributors of carcinogens accounting for about 25% of the total estimated cancer cases ..... aimaft 
engine emissions from Midway A i i r t  and non-road mobile sources (such as lawn mowers and 
snowblowe rs.... contributes approximately 11% of the total cancer cases." Both studies (the Midway 
study and the Draft and Final EIS), therefore, conclude that the major contributor to cancer risk are 
motor vehicles. 

The commentor fiuther states that the Midway study compares air toxic qnissions for aircraft and motor 
vehicles for which aircraft are shown to be the major source of air toxics. This would be expcctcd since 
the Midway study focuses on only airpoIt sources, and includes data on motor vehicles for only thrcc on- 
airport parking lots and a short segment of the terminal area roadway. The surrounding off-airport 
roadways and parking lots were not considered. Accordingly, as very little information is included in the 
Midway study for motor vehicles in comparison to the Draft and F i a l  EIS analysis, a large disparity in 
emission levels would be expected. 

Comment R-10-38: Mr. Kircher (Puget Sound Air Pollution Control Agency) requested an 
identr@ation of toxic air contaminants for which information is reawnably available, 
showing contributions by var im source types andpollutants to risk in that geographic 
area, and incorporating graphics topresent the results. 

Resvonse: As indicated in response to comment R-10-34, the air toxics assessment is based on the 
relationships between hydrocarbons and various air toxics identified for an air toxics study conducted for 
Chicago Midway A i i r t .  That study evaluated the presence of three air toxics derived from levels of 
hydrocarbons including Benzene, 12-Butadiene, and Formaldehyde. The Chicago Midway study was 
used as it is the only known study of possible cancer effects of an airport Because the EIS analysis is 
based on the relationships between pollutants identified in that study, the EIS analysis is limited to the 
evaluation of Benzene, 1,3-Butadiene, and Formaldehyde. Therefore, conversion factors for other air 
toxics are not available from that study. 

Chapter IV, Section 7 "Human Health" presents the emissions inventory for the toxics considered. In 
comparison to contributions by motor vehicles, aircraft are a minor source of toxic emissions within the 
A i i r t  environment, with motor vehicles contributing over 70 percent of the toxic emissions and aircraft 
about 20 percent. The analysis presented in the Final EIS was prepared to clarify the contributing 
sources and make greater use of graphics to present the results. 

Comment R-1049: MY. Richter stated that airport communities are sfleringfiom high cancer rates 
aM! high incidences of respiratory illness caused by jet fie1 in the atmosphere. 
Additionally, several individuals questioned if increased aircraj? emissions will result in 
increased deaths due to cancer. The following individuals made this comment: M. 
B w b ,  Mi. R Clark Mr. Osaki, Mr. Scarvie, Ms. Thornson, and M. Wordian. 

Response: Chapter rV, Section 7 "Human Health", presents an air toxics emissions and concentrations 

) of the various air toxics compared to the Wasbigton State Department of Emlogy Acceptable Source 
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Impact Levels (MIL). Therefore, the proposed improvements would not be expected to result in an 
increase in the incidence of cancer cases. The response to comment R-10-34 and R-10-35 further 
discusses this topic. Additionally, the response to Comment R-10-3 discusses the various differences 

( 
and components of aviation fuels. 

G-04: hh. Wordian requested that ths EIS dircuss Benzene concentrations at the Seattle 
Christian School. 

pb-: As indicated in response to comments R-10-2, the 1991 Ecology study identified possible 
concerns over high concentrations of air toxics, especially Benzene. In particular, the Ecology study 
identified possible high Benzene levels in the location of the Seattle Christian School, and suggested that 
such concentrations may be due to aircraft activity. The Seattle Christian School is located 
approximately onequarter mile directly south of the Airport. 

The Draft and Final EIS air quality analysis did not evaluate estimated concentrations for air toxics at 
this location because it is now owned by the Port of Seattle and would soon be incorporated into the 
future airport property. With environmental approval to develop the South Aviation Support Area, the 
Port of Seattle acquired the Seattle Christian School in February, 1995. By mid-1997, the school will be 
relocated to a new facility currently under construction located northwest of the intersection of South 
184th and Military Road. Therefore, this property and all adjoining properties would be included within 
the future airport boundary. One of the criteria used in selecting receptor locations was to exclude all 
existing and future airport property that is or would be inaccessible to the general public. 

As noted in response to comment R-10-32, however, the monitored concentrations for Benzene were 
considerably below the values predicted by the 1991 Ecology study modeling estimates. The highest 
concentrations of Benzene were found along International Boulevard and are related to cars on that road. 

R - I u  The Regional Commission on Airport Aflairs suggested that aircrafr emit many 
d~yerent chemicals, some of them highly toxic; they commented that the Drafr ELS fails 
to discuss these chemicals and the standards for them. 

(. 

-: In addition to evaluating the relationship of the proposed airport improvements to the criteria 
pollutants defmed by the Ambient Air Quality standards (listed in Table N.9-I), an evaluation of air 
toxics was also prepared and is described in Chapter IV, Section 7 "Human Health". The air toxics 
evaluation is also presented in Appendix D, beginning on page D-63. Additionally, Appendix D 
summaria?~ the results of several previous air monitoring programs at the Airport, including an air toxics 
Air Quality Survey completed in January, 1995. 

The U.S. Environmental Protection Agency has not established regulatory standards for air toxics. 
''mever, the Washington State Department of Ecology has adopted Acceptable Source Impact Levels 
,MILS) which are typically used to assess the risks associated with a new industrial stationary source, 
and we:e not intended to assess the health risks from a multi-source urban environment such as around 
an airport. See response to comment R-10-34 and R-10-35. 

t R-10-42: The Southwest King County Community Group questioned why fiture growth in 
aircrafi activiry would increase air toxics by Jive percent while automobile-related air 
toxics are expected to decrease by Jive percent. 

m: Chapter IV, Section 7 of the Draft and Final EIS acknowledges that aircraft activity is 
expected to increase in the future at Sea-Tac with or without the addition of a third runway. Based on 
this increase, airport related air pollutant emissions would be expected to increase. ~t the same time, 
motor vehicle t d k  would grow. However, based on U.S. Environmental Protection Agency emissions 
data, it is anticipated that improvements in future motor vehicle emission would offset the continued 
growth in WIC. (. 
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Qmment R-10-43: Three cornmentors requested an explanation of how the sites selected for the residue 
sampling were selected, the sampling methodology, and why no residue was attributed to 
aircraftaftsources. 17re following individuals made this comment: Mr. Burke, the Airport 
Communities Coalition, W. Scmvie, and Southwest King County Community Group. 

Respmse: As indicated in Appendix D, beginniig on page D-60, the Port of Seattle conducted a residue 
sampling program at three residences in the surrounding airport environment and one on-airport source 
as part of the EIS process. The three residential sampling sites were based on locations at which the 
owners had previously expressed concern over residues or fuel odors. Two of the locations were 
provided to the Port of Seattle by Ms. Terry Anderson, a city council person for the City of SeaTac. A 
third site, located in Des Moines, was provided through State Representative Greg Fischer's office. One 
residence sampled was located just north of SR 518 and the Airport in the Riverton Heights area of 
SeaTac. This site was the closest to the Airport and aircraft flight paths. A second site was located in a 
trailer park immediately to the east of the Airport and terminal area. A third location was located 
approximately 3-4 miles south of the A v r t  in the City of Des Moines, just west of the existing runway 
centerlines. 

The analysis of the residue samples collected was performed by AMTest Labs located in Redmond, 
Washington. AMTest Labs provided the sampling containers and procedures for collecting the samples. 
Wearing surgical gloves, the samples were collected using a two square inch piece of gauze thoroughly 
wetted with methanol. Covering approximately 100 centimeters, the gauze was rubbed in a circular 
motion on the surface to be tested to collect the residues. The gauze was then deposited in a lidded small 

- glass jar. The jars were then labeled and placed in a cooler until they could be brought to the lab. The 
areas to be sampled were identified in consultation with each resident reporting the presence of residue. 

The lab performed analyses for a microscopic examination, a test for polynuclear aromatics, and a heavy 
metals exam. The composition at each site consisted of a variety of substances, including fungus, insect 
particles, minerals and soils, other unidentified particles, and soot. Although all samples collected 
contained soot, the percentage of the overall samples was small. Additionally, based on particle size, the 
soot was identified by the lab as more typical of motor vehicles or wood burning activities. Or, the 
majority of the soot identified was larger than the particle size that would be expected from aircraft 
engines. Although the lab could not rule out contributions by aircraft sources to these samples, the 
analysis indicates that contributions by aircraft at these sites are minimal at best. 

In reviewing the results of the residue sampling with the lab, other types of sampliig such as canister 
sampling (actual air sampling similar to that conducted for the Air Qual i i  Survey air toxics monitoring) 
was discussed. However, the lab indicated that no addiional value could be expected h a more 
detailed air sampling program because of the low levels of polynuclear aromatics present in the residue 
samples analyzed. The lab indicated that levels of these types of compounds would have been expected 
in much higher concentrations if aircraft sources were suspected to warrant additional evaluation. 

Comment R-10-44: Mr. Peyton (Ravenna-Bryant Community Association) stated that the analysis is 
deficient as levels of Benzene were not presented, and that there is no breakout of the 
components for particulate motter such as for lead. 

-: As presented in the Draft and Final EIS, Chapter IV, Section 7 "Human Health", an air toxics 
risk assessment was per fmed for Benzene, 1,3-Butadiene, and Formaldehyde. Additionally, the results 
of the 1993 Air Quality Survey sampling program for air toxics are included in Appendix D. That study 
evaluated levels of fifty-five air toxics, including Benzene. The air monitoring study indicated that 
concentrations for Benzene would exceed the annual WSDOE Acceptable Source Impact Levels 
(ASILs). However, both the Air Quality Survey and the EIS analysis indicated that automobile exhaust 
was the primary source for Benzene in the Airport area. Therefore, high levels of Benzene and other air 

- toxics could be expected with or without the proposed airport improvements. 
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High levels of lead particulates due to aircraft fuels and exhaust is unlikely because the majority of the 
aircraft operating at the Airport use Jet4 aviation fuel. Jet4 fuel is a highly filtered form of kerosene 
and does not include lead. Low lead fuel (AVGas) is utilized primarily by the single and light twin 
engine piston aircraft, which accounts for about six percent of all aircraft operations at Sea-Tac. 
Emissions data for lead particulates from general aviation aircraft is currently not available. However, as 
there are few operations at Sea-Tac conducted by the smaller piston aviation aircraft, it would appear that 
lead particulate emissions would be minimal. 

Comment R - 1 w :  Mr. Ptyton (Ravenna-Bryant Community Association) stated that by not 
considering emissions above 3,000 feet, the analysis disregards aircraft pollution over 
Seattle and on most approaches. 

u: The Emissions and Dispersion Modeling System (EDMS) evaluates the design and 
operational characteristics of an airport by modeling aircraft emissions primarily during all operational 
modes including takeoff, climb-out, approach and taxilidleldelay. Emissions are calculated for climb-out 
and approach up to 3,500 feet. Emissions from higher altitudes cannot produce significant ground 
concentrations because they are discharged at altitudes that preclude any discernible impact to ground 
level air quality conditions. 

R-10-46: Mr. Webb, Ms. Brown, andsouthwest King County Community Group questioned if 
construction vehicles were included in the total airport air quality dispersion analysis. 

u: The impact of the proposed improvements on air quality are addressed in two sections of the 
EIS. Construction related impacts are presented in Chapter IV, Section 23 "Construction Impacts". 
Impacts associated with the improvements, after construction is implemented in presented in Chapter N, 
Section 9 "Air Quality". Air pollution levels during the construction period for all motor vehicles 
includiing construction related vehicle trips were considered in the evaluation of construction related 
impacts. The evaluation of construction related impacts is discussed beginning on page IV.23-9, and in 
Appendix D (beginning on page D68) of the Final EIS. 

Comment R-10-47: Mr. Peyton (Ravenna-Bryant Community Association) and Mr. Frame asked if the 
proximity of the third runway to Des Moines Memorial Way will cause particulate drzft 
on motorists on the highway. 

ResDonse: It is anticipated that the potential for fugitive dust from construction impacting Des Moines 
Memorial Way or other areas would be minimized through use of various control measures. A fugitive 
dust plan would be identified which would specify the mechanisms to be used to control fugitive dust, 
such as watering or use of chemical stabilizers. Chapter IV, Section 23 "Construction" discusses fugitive 
dust emissions beginning on page IV.23-10. 

R-1048: The City of SeaTac questioned how construction related air quality impacts can be 
called short-term when construction will take approxiimarely 2.5 years. 

-: Construction impacts are typically considered short-term and temporary in nature. 
Construction impacts cover a specific period of time, and, upon completion, do not continue. Because 
construction related activity includes short but intense periods of activity, the air quality analysis focuses 
on air pollutants for which there are 'short-term' ambient air quality standards (AAQS). Accordiigly, 
the air quality analysis focuses on concentrations of Carbon Monoxide (CO) and particulate matter 
(PMIO). The AAQS for CO include standards for 1-hour and 8-hour concentrations. For particulate 
matter, the AAQS include both a 24-hour and longer-term annual average. Concentrations of CO and 
PMIO are of primary concern with use of haul trucks. 
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Comment R-104% Mr. L. Jones, Mr. Scarvie and Ur. Feckky expressed concern that the EZS does not 
consider the impact of moving 23 million cubic yarris of fill and resulting possible 
fugtive dust emissions. Mr. Frause asked where the impact of dr~fiing dust particles 
discussed in the EIS and whut will be the impact of@gitive dust from a "million" hUCA 
loads of soil. 

R~SM)IIS~: Chapter IV, Section 23 and Chaptcr V discuss construction related impacts and mitigation 
requirements. To minimize the fugitive dust transport, unpaved roads and inactive poeions of the 
construction site would need to be either watered or chemically stabilized during dry periods. 
Development of construction plans would include identification of a fugitive dust plan. A Construction 
and Earthwork Management Plan would be developed dwing the design phase to support haul route 
permit requests and regulatory agency reviews, and may include additional route mitigation. However, 
all pollutant levels, along each of the haul routes are well below the Ambient Air Quality Standards and 
Washington State standards for these pollutants. Therefore, no additional mitigation is expected for 
these areas. See also response to comment R- 16-1 9 

Comment R-10-50: Three cornmentors requested an explanation of the relatrowhip between air 
conformity, isissuance of the Governor's Cerhjicates, and isissuance of the FAA S Record of 
Decision. The following individuals and organization made this comment: Mr. Frause, 
Ah. Stuhring, Southwest King County Community Group. 

Respon~e: Chapter N,  Section 9 "Air Quality" describes the Clean Air Act Conformity process. As 
indicated, conformity is defined as demonstrating that a proposed improvement conforms to the State 
Implementation Plan's purpose of "eliminating or reducing the severity or number of violations of the 
national ambient air quality standards and achieving expeditious attainment of such standards." 
Conformity applies to Federal actions occurring in areas designated non-attainment for any of the criteria 
pollutants included on Table N.9-1. The Airport is located in the Ozone and Carbon Monoxide non- 
attainment areas. 

Although the conformity determination is a Federal responsibility, State and local air agencies are 
provided notification and their comments requested. The Federal agency must provide a 30-day notice 
of the Federal action and draft conformity determination to the appropriate U.S. Environmental 
Protection Agency Region, and State and local air control agencies. The Federal agency must also make 
the draft determination available to the public to allow opportunity for review and comments. The draft 
conformity determination is included in this Final EIS. While a conformity notification and 
determination process can be incorporated in to the National Environmental Policy Act process, it can 
also be a stand alone process. A final conformity statement will be issued prior to or as part of the 
Record of Decision. 

Certification from the Washington State's Governor's Office is required for a grant for a proposed new 
runway indicating that the proposed Master Plan Update improvements would comply with all applicable 
air quality standards. Certification is issued in the form of a Governor's Air Quality Certificate. It is 
planned that issuance of the Governor's Air Certification would occur prior to issuance of the FAA's 
Record of Decision. 

Comment R-10-51: Two groups mkzd how commitments to air quality mitigation will be provided, and 
who will be responsible for implementing the mitigation measures. The following 
individuals made this comment: Ur. Brown, Mr. Kircher (Puget Sound Air Polhrtion 
conhol Agencyl, and the Southwest King Comty Chamber of Commerce. 

Response: The Clean Air Act Conformity determination of conformity requires a commitment to 
mitigation, if necessary. Any mitigation measures must be identified, and the process and schedule for 
implementation and enforcement explicitly described. If mitigation is required to demonstrate 

- conformity, the sponsoring Federal agency must obtain written commitments to implement mitigation 
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measures. Any licenses, permits or approvals must be conditioned on implementation of the mitigation 
measures. Therefore, the conformity determination process requires that the sponsor provide written 
commitments to any required mitigation plans. It is anticipated that commitments to mitigation would be 

( 
included in the FAA's Record of Decision (ROD). The FAA's ROD is intended to include the 
appropriate assurances (commitments to mitigation), conclusions, or findings concerning a proposed 
action. The Record of Decision is the FAA's commitment to implement the measures necessary to 
mitigate adverse incremental air pollutant impacts that may occur as a result of the proposed airport 
improvements. 

R-10-a: The Southwest King County Community Group questioned if the air quality 
mitigation measures ident$ed along International Boulevard would result in increased 
Pa@, cawing more adverse environmental impacts. 

-: Chapter IV, Section 9 "Air Quality" identifies mitigation measures associated with 
anticipated air quality impacts along International Boulevard and intersections at South 170th Street, and 
South 188th Street. The proposed roadway improvements include added left-turn lanes, dedicated high 
capacity right tutu lanes, and reduced employee traffic and parking within the terminal area. Although a 
high le, : ; of traff~c is anticipated along International Boulevard with or without the proposed airport 
improvements, the terminal alternatives would result in changes in traffic along various roadways in the 
airport area. The mitigation measures focus on reducing vehicle idling due to the increase in traffic at 
these intersections with the terminal options. The proposed mitigation measures primarily address 
airport related traffic, and are unlikely to result in added other traff~c to an already heavily traveled 
thoroughfare. 

R-20-;GF: Four cornmentors questioned why improvements or mitigation measures to 
International Boulevard are not being pursued immediately. The following individuals 
made this comment: Mr. Matthews, Mr. Rohlfi(City of SeaTac), Southwest King County 
Community Group. 

-: ilapter IV, Section 15 "Surface Transportation" identifies several roadway improvements 
that are expected to occur within the area with or without the proposed airport improvements. For 
example, a southbound HOV (high occupancy vehicle) lane and additional improvements along 
International Boulevard are currently underway. The Washington State Department of Transportation 
(WSDOT) is responsible for maintaining and implementing improvements along SR 99. According to 
the WSDOT and City of SeaTac, the improvements occurring along International Boulevard are intended 
to address roadway traftic through the year 2003 after which planned improvements such as South 
Access and the SR 509 Extension would help reduce future MIC congestion along International 
Boulevard. 

As indicated in the EIS, improvements to International Boulevard as a result of the proposed airport 
improvements would be needed by 2010, as the mitigation would substantially decrease the amount of 
time vehicles idle at the intersections with development of the terminal improvements. Improvements in 
addition to the HOV lane necessary to address already high traffic volumes are not planned prior to 2010 
at this time. However, the Port of Seattle is committed to reducing air pollutant levels by reducing 
emissions from various sources at the Airport. A number of on-going considerations have focused on 
reducing the number of vehicles accessing the airport by providing alternatives to singlaoccupancy 
vehicle access to and from the Airport. Other actions have addressed motor vehicle idling along the 
terminal curbfront. Air t  staff rigorously monitor access by taxi's and limousines and buses and idling 
within the terminal area. The Draft and Final EIS lists several additional mitigation actions that could be 
undertaken to further reduce air pollutant concentrations at the Airport including 1) Financial 
disincentives for single occupancy driving to the Airport; 2) Convenience disincentivedincentives; 3) 
Develop improved airport access roads that attract users off the area roadways. 
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Comment R-10-a: The Airport Communities Coalition commented that the anatysis did not ident&% the 
impacts on air qua& that would occur when the employee parking is relocated >om 
South 170th street to north of SR-518. 

Response: Although the future employee parking lot to be located north of SR 518 was considered in 
the air quality analysis, the effect of additional employee traffic for this location with mitigation was not 
considered because the proposed mitigation measures were subject to further review. The changes in 
employee traffic and parking, and proposed mitigation along International Boulevard are evaluated in the 
Final EIS air quality analysis. 

comment R-10-55: Six individuals or groups reported that none of the proposed mitigation measures 
suggested in the past have ever been incorporated or committed to. Comments were 
receivedfrom: M. Brown, Mk Burke, M. DinndoV(Puget Sound Regional Council), 
M. Peyton (hem-Bryan t  Community Association), RegionaI Commission on Airport 
Afairs, and the C iv  of SeaTac. 

Response: In the past, several studies have been completed related to the Airport, including the 1993 
Final EIS for the South Aviation Support Area (SASA); the 1992 Final EIS Flight Plan study; and the 
1991 Ecology study on air pollutant levels. The South Aviation Support Area Final EIS did not identify 
air quality mitigation measures, as no significant impacts were identified associated with that project. 
Similarly, the Flight Plan EIS examined mitigation, but, as the EIS was programmatic in nature, 
implementation of mitigation is dependent upon the analysis in the site specific EIS, such as the Master 
Plan Update EIS. The 1991 Ecology study included several recommendations for improving air quality. 
The Ecology study was not a project-related evaluation, and therefore, no specific mitigation was 
required. The Ecology recommendations and current status are as follows: 

. .  . . . .  
1. i - Although the addition of a third nmway is 

) p r o p o s e d ~ ~ ~ y ? ~ ~  ~ y , f ~ ~ ~ ~ ~ ~ n  in aircraft deparhuc delay would dm 
result. Therefore, the proposed third runway partially satisfies the overall objective of this 
recommendation. I n d i i l y ,  the Airport's existing noise abatement procedures also work to reduce 
aircraft idling emissions. Currently, the existing noise abatement procedures require that aircraft be 
pushed back from the terminal gates using tugs versus using the engines to 'power-back' from the gates. 
Once aircraft have been sufficiently backed away from the gates into the terminal apron areas, the 
aircraft engines are started and the aircraft can then proceed to taxi to the end of the runway. The result 
is less engine idling and emissions, particularly within the terminal area. 

. . 
2. Deveiooment and implement a plan to reduce the Ni- emtssrons from takeo& - The 
40 CFR Part 87 contains engine emission standards that apply to large commercial passenger jets. The 
FAA is responsible for implementing the standards, and it does so through engine certification data 
provided by the manufacturers. Under Section 231 of the Clean Air Act, as amended, the U.S. 
Environmental Protection Agency is empowered to set standards for emissions from aircraft. To date, 
engine emission standards are not proposed for modification. Accordingly, the Port of Seattle is unable 
to establish alternative engine emission standards beyond those established by the U.S. Environmental 
Protection Agency. 

S ~ p o r t  a s t r ~  i~-PeCtt- to reduce motor vehicle 3. emissions. 
An Ih4 program is in effect in the Puget Sound Region and is the responsibility of the Washington State 
Department of Ecology. 

4. ea-T~G - The Port of Seattle remains committed to 
public transportation alternatives, and continues to support the proposed Regional Transit Authority 
(RTA) which would provide direct public rail transportation access to the Airport. Additionally, the Port 
of Seattle has supported a trip reduction strategy which has several components: employee shuttle bus 

) service to remote public and employee parking to reduce vehicle trips in the terminal area; support for 
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the regional light-rail transit system; and limiting passenger drop-off and pickup and vehicle idling at 
the terminal through vigorous enforcement and by successfully providing short-term parking alternatives 
(i.e., metered short-term public parking within the terminal area). 

. . 
5. swtc-und sqmort veh-e to an cleaner burn~rg 
fuel or D-. The dispersion analysis did not identify any exceedances of the 
Ambient Air Quality Standards, and indicated that pollutant emissions &om ground service vehicles 
would not result in high pollutant concentrations off-airport. The use of alternative fuels for ground 
service vehicles would primarily reduce carbon monoxide levels. The reduction in other pollutants (i.e., 
NOz and hydrocarbons) is less certain. The primary benefit in reduced emissions from ground service 
vehicles would be centered on the terminal area. As the dispersion analysis did identify any exceedances 
of the Ambient Air Quality Standards in the terminal area, the costs associated with conversion of the 
ground service vehicle fleet outweigh the known benefits at this time. Nonetheless, as indicated in 
Chapter N, Section 9, the Port of Seattle would continue to explore ways in which to encourage the 
airlines to voluntarily add alternative fueled ground service vehicles as they look to replace their 
equipment. 

. . 
6. 

. . 
er ~ndlrect source leelslatlon/rules to control the ej&xts of - Neither the U.S. 

Environmental Protection Agency nor the state of Washington has i n d i i t  source regulation which 
would apply to the proposed airport improvements. In the 1990 amendments to the Federal Clean Air 
Act, the regulations pertaining to aircraft or indirect sources were not changed from the 1977 provisions. 

7. v to nsk to the 
- The Port of Study initiated an air toxics monitoring study in 1993, the results of 

which are summarized in Appendix D. As indicated by that study, the predominant source of Benzene 
emissions in the Airport area appear to be related to automobile MIC. 

Mitigation measures are identified in the Draft and Final EIS concerning roadway improvements along 
International Boulevard. Further, the Port of Seattle has identified several additional actions that could 
be undertaken to further reduce air pollutant concentrations. The response to comment R-10-5 1 identifies 
the commitment to mitigation necessary as part of the Clean Air Act Conformity determination process. 

Comment R-10-56: Mr. Burke noted that the exhibit on page N.9-19K shows the location of air 
modeling receptors. He expressed concern that no receptors were direct& under the 
flight path where they woddget the highest pollutant concentrations. 

m: The criteria used to select the receptor locations to be modeled included excluding receptor 
locations located within existing or future airport property, or within the right-of-way for major 
roadways such as SR 518. The areas located directly along the runway centerlines (i.e., under the flight 
paths) are all located within the existing or future airport boundary. All receptor locations not included 
within the existing or future airport property boundary or major roadway right-of-way were evaluated for 
the maximum pollutant concentrations for those areas. The response to comment R-10-10 addresses 
receptor selection methodology. 

R-10-57: The US. Environmental Protection Agency asked ifthe effect of increased emissions 
associated with increased approaches and landings has been &essed in the analysis. 

-: As indicated in response to comment R-10-15, a third parallel runway is proposed to reduce 
arrival delay incurred during poor weather conditions. The actual number of aircraft approaches and 
ladings would not be expected to increase over the Do-Nothing condition, but the level of arrival delay 
incurred would decrease appreciably. A reduction in arrival delay has a concurrent reduction in 
departure delay for aircraft waiting on the ground to depart. 
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Ai i r t s  which have three parallel runways typically operate with arrivals on the outer runways, with 
departures on the inner runway and the runway closest to the tenninal complex. It is expected that 
existing Runway 16t134R and the proposed new runway would be used for arrivals. Departures would 
occur on the existing runways (16W34L and 16LJ34R). This change in operating configuration was 
considered in the air quality analysis. 

Comment R-10-58: The Southwest King Corn@ Community Group noted that the 1991 Ecology Stucfv 
suggested studying the feasibility of switching the ground support vehicles at Sea-Tac 
from gasoline to an alternative, cleaner burning fuel such as naturaI gas, ethanol or 
methanol. 

-: Ground service equipment (GSE's) are those vehicles owned and operated by the airlines and 
airport operators to service aircraft (i.e., refueling, baggage loading, food servicing, etc.). GSE's 
typically use either unleaded gasoline or diesel fuel, and the emissions from these vehicles is dependent 
upon the amount of time they are operated to service each aircrafi. 

Use of alternative fuels includes compressed natural gas (CNG), propane gas, methane gas (M-85), 
reformulated gasoline (RFG), and electricity. Certain vehicle emissions can be reduced by the use of 
alternative fuels, but the reductions in pollutant levels is highly dependent on the type of fuel and engine 
technology of each manufacturer. Propane has typically been the alternative fuel considered when 
considering the conversion of ground service vehicles to use of an alternative fuel. Exhibit 1 illustrates 
the change in pollutant levels for carbon monoxide, nitrogen oxides, hydrocarbons, and formaldehyde for 
each alternative fuel in comparison to unleaded gasoline. For all alternative fuels, carbon monoxide 
levels are consistently reduced the greatest amount in comparison to other pollutants. However, 
depending on the fuel and engine manufactures, certain pollutant levels may actually inmase with use of 
various altemative fuels. For NQ, the pollutant levels are generally reduced, but for propane for 
example, NO2 levels would be actually higher depending on the manufacturer. Propane would also result 
in increased emissions of hydrocarbons, and in some instances, increased emissions of formaldehyde, 
again depending upon the manufacturer. All of the alternative fuels would appear to result in decreased 
emissions of 1,3-Butadiene, benzene, and acetaldehyde. 

As shown in Appendix D, Table D3, ground support vehicles (GSE) do contribute to emissions of CO, 
VOC, and NO2 at Sea-Tac. Excluding motor vehicles, GSE are the second largest contributor to these 
pollutants after aircraft for the on-airport sources. GSE emissions represent approximately 40 percent of 
the CO emissions, 8 percent of the N4, and 30 percent of the VOC as compared to aircraff sources. 
Nonetheless, the screening dispersion analysis indicated that pollutant emissions from ground service 
vehicles would not result in high pollutant concentrations off-airport. Generally, ground service vehicles 
are concentrated in the terminal area. Accordingly, pollutant concentrations within the terminal area are 
most affected by their use. 

Switching to natural gas, propane or another alternative fuel would be expected to primarily reduce CO 
emissions at the Airport, particularly withiin the terminal area As shown by the areawide dispersion 
analysis, no exceedances of the ambient air quality standards were identified withii the terminal area. 

An electric ground service vehicles are classified as 'Zero Emissions Vehicle' (ZEV) due to z m  tailpipe 
emissions. The 'm emissions', however, is attached to a large price tag. The principal cost factors for 
an electric vehicle fleet include vehicle price, price of electrical consumption, battery life and 
replacement cost, and vehicle maintenance costs. Current electric vehicle technology prevents many 
airlines from considering electronic vehicles as an option. Additionally, although electric vehicles would 
reduce emissions on-airport, the potential for increased emissions in the Region might occur due to 
increased power plant emissions. 

The type of ground service equipment used by each airline and the fuels used to operate such equipment 
is a function of number of factors including the intended use and capability of the equipment, availability 
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of equipment and fuel, and cost. As airlines replace their GSE equipment, their primary consideration is 
generally cost. In addition to the cost of retrofitting existing GSE or the cost of purchasing new 
equipment, added cost occurs from facility expenditures associated with the development of fueling 

( 
stations and equipment. The increased costs of converting and operating with alternative fuels has 
prevented widespread usage of alternative use fuel vehicles. The economic considerations of GSE's 
using alternative fuels are generally based on vehicle operations costs, fuel costs, and maintenance costs. 
For example, the development of refueling stations is generally too large a cost for an airline to sustain in 
order to support a large fleet of GSE's used across expansive airport grounds. 
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Note: CNG = Compressed Natural Gas; Propane = Propane gas; M-85 = Methanol; RFG = Reformulated Gasoline; UNL = Unleaded Gasoline 

Source: Clean Fleet, South Coast Alternative Fuels Demonstration, Analysis Report No. 4: "Vehicle Exhaust Emissions-Early Mileage Results," July 1994. 
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As outlined in Chapter IV, Section 9 of the EIS, the Port of Seattle would continue to explore ways in 
which to reduce pollutant levels at the Airport including ways in which to reduce VOC emissions 
attributed to GSE equipment operated at the Airport. 

Comment R-10-59: The Southwest King County Community Group noted that it appears that the 
number of aim@ operations mqy represent only takeoffs and not include landings. fie 
following individual made this comment: Southest King County Communiv Group. 

Response: The air quality analysis considers both arrivals and departures. The Draft and F i  EIS 
presents the analysis of total operations at 43.9 arrivals and 43.9 departures, for a total of about 88 
operations during the peak hour. This level of total operations is similar to activity levels observed by 
the U.S. Environmental Protection Agency in June, 1995. The response to comment R-10-14 discusses 
use of peak hour operational levels. 

Comnrrnt R-10-60: % Southwest King Counv Community Group arked why the recommendations 
from Puget Sound Air Pollution Control Agency on background CO values war 
increased 

Resvom: Appendix D of the Draft EIS describes the background concentrations used in the EIS air 
quality analysis. The background concentration used for the &how CO is 3.5 ppm, and 5.0 for the 1- 
hour background concentration. Background values for the EIS analysis were identified in consultation 
with the Department of Ecology, U.S. Environmental Protection Agency, and Puget Sound Air Pollution 
Control Agency. The background concentrations are based on air monitoring results within the Region, 
andlor regionally accepted levels used in other studies. 

Comment R-10-66: m e  Southwest King County Community Group requested clar~@cation of the 
dzferences in estimates ofparticulate matter between the 1991 Ecologv study and the 
Drafr ELS 

Response: Response to comment R-10-2 discusses many of the differences between the 1991 Ecology 
study and the EIS analysis which resulted in substantial differences in estimations on pollutant levels. 
As noted, aircraft emissions data for particulates as included in the EDMS model has been revised since 
completion of the 1991 Ecology study. The Ecology study used one of the earliest versions of the model 
issued. The earlier versions of the EDMS model included more data on particulates which the FAA 
subsequently determined was inaccurate. The most current version of the EDMS model includes 
substantially less particulate data than the earlier versions. Currently, there is little data available on 
aircraft related particulate matter. 

C-: The Southwest King County Community Group suggested verifying the wording on 
page D-2, column 1, "quality " should be "quantity". 

& S D O ~ S ~ ~  As noted, this has been corrected in the Final EIS. 

Qmment R-10-63: The Southwest King County Community Group stated that the amount of poliution 
that is generated by aircrafr engine maintenance run-ups during testing does not appear 
to have been factored into the inventov for SASA. 

Response: Aircraft engine maintenance checks are conducted at Sea-Tac and are included in the air 
quality analysis. Upon completion of engine repairs, it is routine to perform a high power engine run-up 
for safety purposes. These run-ups are typically conducted at 80 to 100 percent of full power for up to 
five minutes operating time. The frequency and duration of engine run-ups varies. Engine run-ups are 
conducted for all types of aircraft operating at the Airport. Information on the number, type of aircraft, 
average duration of run-up and location was obtained from the Port of Seattle, Run-Up Authorization 

) Form data maintained by the Port of Seattle Noise Oftice. Most maintenance run-ups last less than 20 - 
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minutes at power levels ranging from idle to below 80 percent of full power. Full power run-ups usually 
last five minutes or less: ( 
The air quality analysis includes the assessment of a ground run-up for a B-747 aircraft for five minutes 
at full takeoff power for one engine and fifteen minutes idle power. The B-747 aircraft was modeled as 
it produced the highest total pollutant emissions of all aircraft types conducting run-ups, and which is 
expected to continue to operate at the Airport through the 2020 study planning horizon. A total of nine 
run-ups by a B-747 per day were considered in the analysis. A review of the Port of Seattle's run-up 
information for the past two years indicated that the maximum number of run-ups occurring on any one 
day was seven in April 1, 1994. Six of the run-ups were by a B-747 and one by an MD-80. A review of 
the run-up data indicated that the conduct of such a large number of run-ups by a B-747 was highly 
unusual. For example, the next busiest day for run-ups (six on October 1, 1993), run-ups were conducted 
by two B-727's, three DC-8's, and one MD-80. 

Accordingly, the EIS analysis represents a reasonable worst case evaluation of aircraft ground run-ups. 
Additionally, the EDMS model was adjusted to more accurately reflect the effect of full power takeoff 
thrust typically used during an aircraft ground run-up in addition to idle thrust (without adjustment, the 
EDMS model only considers idle thrust). Based on the Port of Seattle's run-up data, the primary run-up 
location today is currently at the south end of the airfield with the nose of the aircraft pointing south. 

0-64: i%e Southwest King County Community Group noted that the 1991 Ekology Srudy 
indicated that CO emissions from all other sourcas including automobiles were just 
116th of the contribution due to aircrqf; why does the ElS analysis indicate such a large 
contribution by automobiles. 

-: The EIS analysis considers a wide variety of air pollutant sources within the immediate 
vicinitv of the Airport as there are many airport related activities in addition to aircraft that generate 
poilu;, rs. Airport related W i c ,  for example, occurs throughout the airport area. Additionally, changes 
in art .oadways and WIG volumes can occur with airport development. Therefore, the analysis must 
conslaer the effect of such potential changes to area roadways and changes to traffic volumes in the 
Airport area 

Accordingly, the EIS analysis considers all of the terminal related parking, as well as all of the off- 
airport long-term parking along International Boulevard. Also included was the evaluation of over 20 
major roadways and associated traffic volumes, including along Interstate 5, SR 518, and SR 509. 
Thtse sources were in addition to aircraft operations and other on-airport sources. The evaluation of 
S U ~ I  a wide variety of sources was partially considered in response to a request by the regional air 
qu~!;ry agencies at the outset of the study to consider all major sources located within a mile of the 
A .t. For the most part, such off-airport sources focus on the evaluation of motor vehicles and 
PS 

Ti 9 1 Ecology Study was a screening level evaluation that did not consider as extensive an array of 
sob, i: as did the EIS analysis. For automobiles, the Ecology study only considered trafiic and parking 
within the immediate terminal area. Accordingly, the Ecology study showed minor contributions to CO 
emissions by automobiles in comparison to the EIS analysis. 

The response to Comment R-10-2 discusses the number and variety of sources modeled between the two 
studies, while the response to Comment R-10-4 describes the study area considered. 

Comment R-1465: The Southwest King County Community Group asked why the results of the 
screening dispersion analysis are so much greater than for the refined dispersion 
analysis. 

-: The results of the screening dispersion analysis typically overestimate pollutant 
concentrations, often by a considerable margin. The basis for the screening analysis is to represent worst 

t. 
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case conditions, which are the combinations of operational activity and meteorological conditions 
encountered during the year which result in the highest concentration of air pollutants. In addition, the 
analysis assumes that the peak hour for aircraft, roadways and other sources occurs at the same time. 
Since this is not the case, the evaluation represents a worst case situation that may present an 
overestimation of pollutant concentrations. The purpose is to identify locations were possible 
exceedances of the AAQS might occur. The modeling input assumptions are described in Appendix D. 

The refined dispersion analysis is based on actual year-long weather data that includes winds from all 
dictions and actual wind speeds and turbulence as recorded by the National Oceanic and Atmospheric 
Administration. In comparison to the screening analysis, the refined analysis no longer assumes that all 
types of activities occur at the same time. The refined analysis applies "temporal" factors that provide an 
indication of hourly, weekly, and monthly activity or utilization for each of the different pollutant 
sources. For those receptor locations which indicated possible exceedances of the Ambient Air Quality 
Standards during the screening dispersion analysis, a more detailed 'refined' dispersion analysis was 
conducted. Typically, the results of the refined analysis are less than identified initially by the screening 
analysis. 

Comment R-I&%$: The Southwest King County Community Group noted that the Hotel location does 
not appear to be included in the initial screening dispersion of 200 locations. 

Response: For consistency with the evaluation of the terminal area hotel Final EIS, the hotel receptor 
location was added in addition to the 200 screening analysis receptors. The hotel evaluation included the 
conduct of air monitoring along the existing terminal curbfront. The availability of actual monitoring 
data enabled a comparison with the results of the modeling analysis. Therefore, the hotel location was 
added to the terminal area receptor locations evaluated by the grid analysis presented in Tables D-21 and 
D-22 in the Draft EIS. Based on the screening dispersion analysis, the concentrations for other receptor 
locations in the northern portion of the terminal area (where the hotel would be located) showed similar 

) mnmtrations as for the specific hotel receptor 1ocation. As indicated in response to rrnment R-10-33, 
the EIS modeling for the hotel location overestimated the pollutant concentrations by approximately o n e  
third based on the air monitoring conducted for that location. 

Comment R-lWZ: The Southwest King County Community Group questioned why 350,000 aircraji 
yemiy jlying over an urban area would not contribute more air pollutants than 
automobiles. 

Response: As is shown in the Draft and Final EIS, aircraft do contribute to  the production of air 
pollutants in the overall area. However, the 350,000 aircraft operations are spread out over an entire 
year, and are diminished in influence by the considerable volume of automobile traffic in the Region. 
For example, Interstate 5 handles on average over 200,000 daily vehicle trips on certain segments, while 
portions of SR 509 are used daily by 60,000 vehicle trips, and up to 80,000 trips along SR 5 18. Based on 
the busiest roadway segments for those major roadways located in the immediate airport area, 
approximately 600,000 surface vehicle trips occur on && in the Airport area. On an annual basis, this 
would equal over 200 million annual vehicle trips by cars, buses, trucks, and motorcycles. This does not 
include the numerous smaller arterials and residential streets used within the area. Accordingly, a 
comparison of air pollutant levels attributed to either aircraft operations or to motor vehicle traffic is 
heavily influenced by the extensive non-airport related motor vehicle traffic in the airport area. 

Appendix 0 presents the detailed surf2c-e transportation traffic levels in the Airport area, and presents the 
1994 average annual daily traffic for various roadway segments evaluated. 

Commnt R-10-68: The U.S. Environmental Protection Agency commented that the word "unuwally" 
should be deletedfrom the discussion of stability class. 

Response: Appendix D was revised accordingly. - 
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EARTH IMPACTS 

Comment R-11-1: Several people commented that the Draji EIS omitted information regarding erosion, 
landslide, and seismic hazard heas that have been identified by King County; that 
information regarding hazard areas war inconsistent throughout the Draji EIS, and that 
impacts of construction within these erosion and seismic hazard areas was not discussed 
in smcient detail. These comments were made by M. Brown, Ur. Clark, Mr. Scarvie, 
and the Southwest King County Community Group. 

h p o n s e ;  Exhibit IV.19-2 shows all erosion, landslide, and seismic hazard areas within the study area 
that are identified on sensitive areas maps prepared by the King County Department of Parks, Planning, 
and Resources and the City of SeaTac. These hazard areas are described on pages IV.19-4 and IV.19-5 
of the Draft and Final EIS. 

Landslide hazard areas have been identified by King County west of the Airport, along the shore of Puget 
Sound. These landslide hazard areas are not shown on Exhibit IV.19-2 because they are located outside 
the study area. No construction would be done in these landslide areas under the proposed alternatives as 
defined in the EIS. Landslides identified during a stream survey along Miller Creek (Appendix F of the 
Draft and Final EIS) are discussed on page IV.19-4 of this Final EIS. 

Erosion hazard areas within the study area north of S. 192nd Street have not been inventoried by King 
County or the City of SeaTac. Erosion impacts in this area are addressed on page IV.19-13 of the Final 
EIS. Erosion and sedimentation estimates have been completed since publication of the Draft EIS; and 
are discussed in Section 10 "Water Quality and Hydrology" and Section 23 "Construction" of this Final 
EIS. No excavation would be done within the erosion hazard area identified on Borrow Source Area 2. 

Measures to stabilize subgrade material within the two seismic hazard areas located on the site of the 
proposed new runway are addressed on page IV.19-11 of the Draft EIS @age IV.19-12 of the Final EIS). 
The EIS correctly identifies seismic hazard areas at the north end of Borrow Source Area 1. The 
sentence on Draft EIS page IV.19-5 that states no seismic hazard areas occur in Area 1 has been 
corrected (see page IV.19-5 of the Final EIS). Additional information regarding seismic activity in the 
vicinity of the Airport and stability of the proposed Airport fill is included in the Final EIS. 

R-11-2: Some commentors had questions regarding grading and excavation on the site of the 
proposed third runway, and design of the runway embankment. One commentor 
suggested the311 estimates were too high and could be reduced by leveling the site using 
only on-site material and using retaining walls along the west side of the embankment. 
Another commentor wanted to know how much wetland area would be m a t e d  for 
construction of the proposed new runway. Others commented that the Draji EIS did not 
adequately address aesthetic impacts of the third runway on surrounding communities, 
and mitigation for those impacts, including lamkcaping an embankment design. These 
comments were made by Mr. Tinker, Mr. Peyton (Ravennu-Bryant Community 
Association), Mr. Rohlfs (City of SeaTac), and the Southwest King County Community 
Group. 

Response: Fill estimates shown in Table IV.19-1 include the volume of fill material that could be 
obtained during excavation and leveling of the runway site. On-site material would be used to the 
greatest extent possible. Not all on-site material would be suitable for use in embankment construction, 
however. Geotechnical investigations of the proposed runway site indicate approximately 3.1 million 
cubic yards of the material excavated on site likely would meet the required strength and compressibility 
criteria. Up to 17 million cubic yards of off-site fill, in addition to on-site material, could be needed to 
complete construction of the third runway. 

(. 
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Three slope options are being considered for the embankment west of the proposed third runway: an 
unreinforced earth embankment with slopes no steeper than 2 horizontal to I vertical; a reinforced earth 
embankment, which would allow construction of steeper slopes than the unreinforced embankment; and 
a reinforced earth wall. Although reinforced earth walls would require less total fill and less 
encroachment on adjacent lands than the other slope options, they require extensive quantities of high- 
quaiity fill material, which may preclude the use of available on-site material. Additionally, reinforced 
earth walls typically have a maximum height range of between 40 and 50 feet. The proposed new 
runway would require fill heights in excess of 100 feet. The proposed runway likely would be 
constructed using each of these three slope options along different segments of the embankment, 
depending on subsurf~ce conditions, proximity of existing roads and buildings, and depth of fill. 

Soils in wetlands areas generally are unsuitable for use as subgrade or fill material and likely would be 
removed from the proposed new runway site. Up to 7.5 acres of wetlands on the proposed runway site 
could be affected. Wetland impacts are addressed in Chapter N, Section 1 1 of the Draft and Final EIS. 

Aesthetic impacts of the proposed new runway have been included in Chapter IV, Section 24 "Aesthetics 
and Urban Design" of this Final EIS. 

Comment R-11-3: Two commentors questioned the meaning of the term "borrow source area" and 
wanted to know iffill material derivedfrom these areas would eventually be returned. 
This comment was made by the Southwest King County Community Group, M. Frame, 
and M. E. Wichert. 

Resaonse: Fill material excavated 6om borrow source areas for use in construction of the Master Plan 
elements would not be replaced. In the geotechnical field, the term "borrow" means material excavated 

3 for use as fill in another area, and does not imply the material is returned. 

J 
Comment R-114: Some commentors expressed the opinion that the Draft EIS did not adequately 

address construction impacts associated with borrow operations and increased truck 
t r m c  dong the fill haul routes. In particular, commentors were concerned with impacts 
on Des Moines Creek Park adjacent residences and businesses, and local communities. 
This comment was made by the Airport Communities Coalition, Mr. RohIfs (City of 
SeaTac), the Southwest King County Community Group, and Mr. G m m  (Prince of 
Peace Lutheran Church). 

Response: Additional analysis of construction traffic impacts on local residences and businesses has 
been completed and is presented beginning on page IV.23-4 of this Final EIS. Air and noise impacts 
associated with borrow operations and transportation are presented beginning on pages IV.23-8. Social 
impacts associated with acquisition of residential and commercial property are addressed in Chapter IV, 
Section 6 "Social Impacts" in the EIS. 

Qmment R-11-5: M. Hopkins noted that most fill material obtained from on-site borrow sources 
would not qua11;fu as all-weather fill, and questioned whether or not the delqs in 
embankment construction resultingfiom adverse weather condttions have been facored 
in to the construction schedule. The commentor also noted that all-weather material is 
more seismically stable than other fill material. 

Response; The comment is acknowledged. Imported select fill and on-site borrow material derived 
from some advance outwash units can generally be placed and compacted year-round, while avoiding 
periods of heavy or sustained rainfall. Most recessional outwash and other units of advance outwash can 
also be used during the winter months outside periods of rainfall, providing moisture content can be 
controlled. Some recessional outwash, weathered till, and till should be placed and compacted only 

) during the drier months. A constrytion schedule representing worskase weather conditions is included 
in Chapter IV, Section 23 "Construction Impacts" of this Final EIS. To reflect the effects of weather on 
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construction, instead of 300 days construction per year, 270 days of construction were used in the Final 
EIS for transport of off-site material and 2 10 days of on-site material. 

-: M. Brown and Mr. Frame expressed concern regarding the stability of the proposed 
runway embankments on portions of the site that have steep slopes or that have soils 
with low compressibility, such as wetlands. They also questioned the effect on 
embankment stability of wet weather and increased vibration associated with increased 
air cargo tra~$c. 

Keying and benching would be used when placing new embankment fill along steep slopes. 
Benching is a construction technique that involves excavating a series of benches (wide terraces) on a 
hillslope to create level surfaces on which to place and compact the fill, and to prevent the fill from 
slidmg down along the native soiVembankment fill interface. Keying involves excavating a trench along 
the toe of the embankment and backfilling it with compacted fill to provide a strong foundation for 
structural reinforcement. 

The existing ground in the vicinity of the runway extension or the proposed new runway would not be 
affected by potential increases in vibration. Fills required in these areas would be placed to minimize 
post-placement settlement. Settlement of underlying native soils would occur as a result of the surcharge 
pressure or "weight" of the embankment fills. These settlements would be expected to be minor and 
would occur during placement of the embankments. Settlement would be minor especially where the 
underlying native soils consist of recessional outwash or glacial till. Significant post-placement 
settl-ment could occur in areas where the underlying native soils consist of soft silt or organic-rich 
m: 1. These soft soils would be excavated and removed from the site, and replaced with suitable 
m : to minimize post-placement settlement of the embankments. During construction, the 
eK a e n t  fill would be compacted to such a degree that post-placement settlement resulting from 
saturation of the fill material would be within acceptable limits. 

( 
\ R-11-7: Mr. Voa &d whether the runway fill would extend to First Avenue South. 

The runway fill would not extend to First Avenue S. The westemmost extent of the 
proposed runway fill is Tenth Avenue S. Please refer to Exhibit IV.19-1. 

Comment R-114: Commentor wanted to know the location of the proposed SR-509 corridor within 
Borrow Source Area 4, and asked i fa  map showing the future alignment of SR-509 was 
available. Comment was submitted by the Southwest King County Community Group. 

Response: The SR 509 corridor bisects Borrow Source Area 4 from the northwest to the southeast, 
dividing the area into two parcels; no material would be excavated from the highway corridor. Proposed 
alignments for SR 509 are addressed in the SR-509/South Access Road Corridor Draft EZS and 4 f l  
Evaluation, which was published in December 1995. 

Comment R-11-9: In commenting on the earth analysis in the Drafr EIS, M. Rohlfs (City of SeaTac) 
noted that impacts and mitigation resulting from excavation of the on-site borrow 
sources are not addressed 

The Earth section of the Draft and Final EIS addresses impacts on earth resources, including 
topography, erosion and sedimentation, slope stability, and earth hazard areas. Other environmental 
impacts resulting from excavation of the borrow areas and associated mitigation are addressed under 
each element analyzed in the Draft and Final EIS. For example, surface and groundwater impacts and 
mitigation are addressed in the Chapter IV, Section 10 "Water Quality and Hydrology". Additional 
discussion regarding borrow source area impacts has been included on page IV.lO-7 of the Water 
section, beginning on page IV.19-5 of the "Earth Impacts" section, and section 23 "Construction 
Impacts" of this Final EIS. i 
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I) CONSTRUCTION IMPACTS 

C e :  Ms. Brown questioned ifconstruction/comtruction related activities alre& started. 
Commentor questioned whether the July 1995 surveying of l92nd Street and Des Momes 
Way is related to third runway or other non approved Airport projects. 

Response: The specific activities described are related to a mitigation improvement imposed by the City 
of SeaTac on a private development and is not related to the third runway or other Airport related 
projects. Construction of the improvements recommended by the Master Plan Update has not been 
initiated. 

~ m m e n t  R-12-2 Mr. Rohlji (City of SeaTac), the Southwest King County Community Group, and the 
Airport Communities Coalition questioned why construction impacts me called short- 
term when construction is ocnaring so long. Several commentors questioned the 
description of a multiyear activity as short-term and also raised issues regarding 
impacts related to air quality and health relating to the duration of construction 
activities. 

-: Construction activities involving the hauling of embankment material and the construction of 
the third runway, the expansion of Runway Safety Areas, and the haul of fill material for South Aviation 
Support Area are anticipated to occur over a 3 year period between 1996 and the year 2000. In miew of 
environmental issues, impacts are typically considered either as short-term or permanent. As 
construction activities are not permanent, they are considered as short-term. 

Comment R-12-3: A comment was made by M. Wieting (United States D e m e n t  of Commerce) 
requesting notice of ary disturbance or removal of national geodetic survey monuments, 
and requestingjdmg be included to replace disturbed or removed monuments. 

R-: Comment acknowledged. The Washington Administrative Code, Section 332-120-030, 
requires that no survey monument be removed or destroyed before a permit is obtained. This section 
requires all government agencies to identify and replace all survey and geodetic monuments dkturbed or 
removed by construction activities for which it is the sponsor. An application and approved permit is 
required by the Washington Department of Natural Resources. 

During the design process, all~momrrnents within the construction area would be located and specific 
provisi6ns for replacing or relocating the monuments would be included in the construction 
specifications. 

Comment R - m :  The Southwest King County Community Group, questioning what a minor arterial 
was, and the use of Satisfacto~ ' aspart of summary of access routes impact review. 

Response: A common set of terms is used by public agencies to classify roadways within their 
jurisdiction as to function and type of roadway for planning, design and o p t i o n a l  purposes. Roadways 
are broadly classified as either arterials or local access roadways within King County. Arterial roadways 
are further defined as principal, minor or collector depending on access control and roadway function. 
Minor arterials tend to be continuous routes connecting community centers with partially controlled 
access to abutting properties. 

f i e  summary review represented in Table IV.23-2 of the EIS for off-site material sources and Table C-2 
of Appendix J for on-site material sources was used to evaluate potential haul routes wnsidering six 
criteria outlined in Sub-Appendi 2 of Appendix J. The term satisfactory was used if the review of 

) potential haul routes found the conditions domibed for each of the criteria to be existing. 
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comment R-12-5: The Airport Communities Coalition and M. Milne commented that the Draft EZS 
does not identlfi the need to obtain mining permits from the Deparment of Natural 
Resources and land use permits for material sites and that the Drafr EZS gives 
inadequnte consideration to impacts from mining operations. 

ResDonse: Comment acknowledged. Contacts with the Department of Natural Resources indicate that 
use of the on-site sources may require either a mining permit or a mining reclamation plan depending on 
whether those sites are determined to be contiguous to airport property. Land use, administrative andlor 
grading permits from the cities of Des Moines or SeaTac could be necessary for the use of on-site 
sources. This EIS reviews use of on-site sources. See Final EIS page IV.23-2 for additional discussion 
of on-site material sources. The permit status of the off-site sources identified for potential use has been 
clarified and is listed in the Final EIS, Appendix J. Environmental review for use of off-site sources 
occurred as part of the permitting review. 

Comment R-12-6: Several commentors requested an explanation of the 21.1 to 26.4 million cubic yard 
firr requirements identified in the Drafr ELS and an indication of the availability of this 
volume of material within the Region. Several commentors raised this concern, 
including the Airport Community Coalition, M. Brown, Mr. Heavey, the Ostermrm 
family, M. Schreier, Mr. Schneider, the Southwest King County Community Group, and 
Mr. Webb. 

BesDonse: Fill requirements for the third runway, the relocation of S. 154th Street, and improvements to 
the existing Runway Safety Areas (RSA) were considered in the Draft and Final EIS as occurring 
between 1996 and the year 2000. The fill requirements for these projects are estimated to be 21.1 1 
million cubic yards after infiation for shrink and swell during transport. The extension of Runway 34R 
and the South Aviation Support Area would require an additional 5.29 million cubic yards after inflation, 
for a total fill requirement of 26.4 million cubic yards. The fill requirements for the South Aviation 
Support Area is also expected to occur by 2000, while the 34R extension is now planned to occur 
between 2015 and 2020. Fill requirements and schedules were re-examined in response to comments on 
the Draft EIS. See the Final EIS Section 23 "Construction Impacts" for additional discussion. 

c 
Eighteen potential material sites were identified and analyzed for feasibility and potential impacts in 
Appendix J of the EIS. Several material sites are currently operating and permitted in the Puget Sound 
area in addition to the 18 potential off-site sources identified in the Draft EIS that could supply some or 
all of this material. A combination of permitted sites may be used if these projects proceed to 
construction. A construction project of this size could allow new material sites to be economically 
developed and permitted by the time of construction. See the Final EIS page N23-4 for additional 
discussion on potential off-site material sources. 

C o e  R-12-7: Commentors questioned whether an EZS was or will be done on the off-site borrow 
source areas. Several commentors asked whether an EZS will be completed on the use of 
a specific off-site material. Comments of this nature were received by the Airport 
Community Coalition, Mr. Amero (City of Pacific), Mr. Booth (City of Auburn), M. 
Hansen, Mr. Heavey, Mr. Derrick (Kng County Department of Development and 
Environmental Services), Mr. Luther (City of Black Diamond), Mr. Rozdilsky, Mr. 
Peyton (Ravennu-Bryant Community Association), and Mr. Webb. 

&ponse; At this time the specific material site@) and amounts of material from each site(s) that would 
be used are not known. Permitted material sites received environmental review as part of the regulatory 
process that granted permits and established conditions of operation. Several municipalities have 
recently or are in the process of adopting truck route o r d i i c e s  that may impose additional conditions 
on operations from individual material sites. The successful construction bidder would be required to 
comply with local permits, operating conditions and restoration associated with the site@) and haul 
routes included in his or her bid package. This is standard procedure for construction projects in the 
Puget Sound area. 

(. 
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Comment R-12-8: The Southwest King County Community Group asked ifcontaminated soils in Borrow 
Source areas would be used as fill for the proposed new runway. Several commentors 
raised questions about the impacts on adjacent residential areas from use of on site 
material sources 1-4, impacts on the underlying aquiferssfiom use of source 5, and the 
proximity of sources 1.2 and 3 to Des Moines Creek Park These comments were made 
by the Airport Communities Coalition, Mr. Grumm, and the Southwest King County 
Community Group. 

Response: As stated on page IV.19-6 of the EIS, a landfill is located in the north part of Borrow Source 
Area 5. The landfill is reported to contain 50,000 to 70,000 cubic yards of petroleum-hydrocarbon 
contaminated street sweeping material. The contaminated material was not included in the fill estimates 
for Area 5, and would not be used as construction fill. Please refer to the response to comment R-11-4 
regarding impacts on residents adjacent to the on-site borrow sources and Des Moines Creek Park. Refer 
to the response to comment R-13-21A and R-13-21B regarding impacts on aquifers underlying the on- 
site borrow areas. 

Comment R-12-9: Mi. Rohlfs (City of SeaTac), M. Webb, the Southwest King County Community 
Group, and M. Montgelas (WSDOQ requested an explanation of possible on-site 
borrow locations and fill requirements fir each project element. They also &d how 
borrow sites would be graded and reclaimed and the efect of use of the materialfiom 
the on site sources on the proposed alignment of SR-509. 

Response: On-site material sources 1-8 are identified in Exhibit IV.23-1 of the Final EIS. Minimum 
and maximum available material quantities are identified in Chapter IV, Section 23 "Construction 
Impacts". Mitigation could be further established by specific wnditions of permits including those that 
might be required by the Department of Natural Resources and the cities of Des Moines and SeaTac. 
The proposed alignment of SR-509 wouldaffect borrow rates on site sources 1 and 4. If used, borrow 
sites 1 and 4 would be graded in such a way as to facilitate construction of SR-509. 

Comment R-I=: Several commentors questioned the Dra~? EIS haulprocess assumptions of 300 days 
per year and 16 hours per day due to constraints cawed by weather impacts on 
roadways and construction activities and also because of permit conditions including 
operation hours and weight restrictions established by local agencies on use of routes or 
material sources. They requested an explanation of the truck trip calculation 
Commentors raising these questions included the Airport Communities Coalition, M. 
Brown, M. Bartlemay, M. Heavey, Mr. and MsS McKinney, Mi. Peyton (Raverma- 
Bryant Community Association), ML. Scarvie. the Southwest King County Community 
Group, M. and Mrs. Voeller, and ML. Webb. 

Response; See the F i l  EIS, Section 23 "Construction Impacts", for further discussion on the haul 
process. Several factors have been considered in establishing the haul assumptions. At this time the 
specific material sites or haul routes are not known. Expected material sites and roadways were analyzed 
to identify the feasibility and expected impacts from a haul process of this size and duration. The 
material haul process is expected to take more time than actual placement and wmpaction of material in 
the embankment. It may occur during portions of the wnstruction process that haul material would be 
stockpiled, either in the embankment area or nearby. Wet weather conditions that affect construction 
activities would not affect the hauling of the Class A material to the stockpile area Contacts with 
construction firms operating in the Puget Sound area indicate that hauling could be affected by weather 
conditions involving snow, ice or heavy rains. They suggest using 270 days as an estimate of days 
available for haul activities. Thus, the analysis contained in the Draft EIS was updated. 

The material sites closest to the Airport have operating restrictions on hours, generally 10 to 12 hours per 

) day on-site activities and in some cases truck trsf?ic. Material sites further away from me Airport in 
rural areas have lessor restrictions, enabling activity to occur for 16 to 24 hours. A contractor wuld haul 
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from several of the nearest sites during the restricted periods and from lessor restricted sites during other 
times. Sixteen hours a day, or two eight hour work shifts was selected as a reasonable assumption for 
use in the Final EIS. 

Access to the A i r t  construction site could occur by several roadways and streets. Truck activity on 
local streets is expected to cause potential impacts to residents and at some locations increases in 
congestion is likely to cause restrictions on hours of truck activities. Construction truck activities in the 
area of the Airport could be restricted to use of the State Highway System, arterials designated as truck 
routes, Port roadways and properties to avoid creating these concerns. See the Final EIS, Section 23 
"Construction Impacts" for details on expected access routes. 

R - I 2 a :  Several commentors stated that the construction truck trafic will cause signzjicant 
increases in congestion, particularly during the afternoon ( P w  peak period and that 
specific impacts should be identifed. Metro asked that the Final HS  address issues 
relating to construction caused congestion that migh affect bur schedules. n i s  
comment was made by the Airport Community Coalition, M. Allen, Us. Ayres, M. 
Brown, Mr. Bush (METRO), Mr. Dolvey, Mr. Lewis, M. Newby, M. Parker, M. Peyton 
(Rovenna-Bryant Community Association), M. Pompeo, the Southwest King County 
Community Group, M. Smith, Mr. Tate, Mr. Towend,  M. Vaa, M. and Ms.  Voeller, 
and M. Webb. 

Comments acknowledged. See Final EIS, Section 23 "Construction Impacts" and Appendix 
J for analysis of peak hour congestion. Assumptions regarding haul volumes and duration were 
reexamined in response to comments on the Draft EIS and potential changes in the Master Plan Update 
improvements construction schedule were identified. Level of service analysis of airport area 
intersections and freeway ramps impacted by the anticipated hauling were performed and are included in 
Appendix J of the Draft and Final EIS. Expected haul routes were also re-examined for existing 
conditions and routes with conditions considered to be concerns were noted in Table IV.23-3 of the EIS. 
The F i  EIS contains additional levels of service analysis regarding freeway operations near the Sea- 
Tac. See response to comment R-12-7. 

i. 

Comment R-I2-12: The Airport Communities Coalition commented that there is a dzyerence between 
the total haul quantities listed in Appendix J, and the analysis presented in Chapter N; 
Section 23 of the Draft EZS. 

Resoonse: Comment acknowledged. At the time the Construction Re- 
(presented in Appendix J) was completed, the third runway construction was scheduled to occur prior to 
the year 2000. The Runway Safety Area expansion and Runway 34R extension were scheduled for 
construction to occur after 2000. Chapter N ,  Section 23 "Construction Impacts" of the Draft and Final 
EIS reflected changes in the Master Plan Update improvement schedule. See the Final EIS, Section 19 
"Earth Impacts" and Section 23 for revised estimates of total fill required. 

- 2 - B: Several commentors requested that haul routes expected to be used should be 
clearly identzjied. This comment wm made by M. Townsend, Mr. Rohlfs (City of 
SeaTac), and Mr. Derrick (King County Department of Development and Environmental 
Services). 

Resoonse: Comment acknowledged. Appendix J of the Final EIS identifies potential haul routes. 

- 2 - 14: M. Peyton (Ravenna-Bryant Community Association) questioned i j  road detours 
would reroute trafic onto residential streets? 

Road detours may occur during the relocation of S. 154th1156th Street but others are not 
anticipated at this time. No detours to local residential streets are anticipated. Such detours could t. 
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require permits from Burien, Des Moines or SeaTac and would have to demonstrate need and minimal 
duration. 

omment R-12-a: Numerous commentors indicated that the Draft EIS must address speciJc impacts 
and mitigation (such as roadway destruction) associated with the use of haul routes and 
the requirement of localpennits for use of municipal rmak n e s e  comments were made 
by the Airport Communities Coalition, Mr. Bartlemay, Mr. Booth (City of Auburn), Ah. 
Brown, M. Roh& (City of SeaTac), Mr. Frame, the Greater Federal Way Chamber of 
Commerce, Mr. Derrick (King County Department of Development & Environmental 
Services), Mr. Matthews, M. Milne, the Osterman family, M. Overholt, Mr. Peyton 
(henna-Bryant Community Association). M. Tate, M. Vaa, M. and Mrs. Voeller, 
Ms. Montgelar (WSDOlJ, and Mr. Webb. 

Response: Depending on the outcome of the construction bidding process a number of permitted 
material sites may be used by the successful contractor to supply the required fill. The specific sites, 
volumes of material that may come from a site, and specific haul routes are not possible to determine at 
this time. It is standard procedure for construction projects in the northwest that a contractor is 
responsible for supplying the needed material, and for complying with all local permitting conditions. 
The contractor would include in the construction bid price to the Port, the expenses of fees, mitigation 
imposed by local agencies, and the cost of restoration. It is anticipated that the contractor may need haul 
route agreements from WSDOT, King County, and several municipalities. 

-6: Two commentors stated that the Final EZS must consider not just the Airport 
comtruction haul ir@c but the other construction activities thoi may be going on at the 
same time such ar roadway improvements and the Regional Transit $stem This 
comment war made by M. Pompeo and the Southwest King County Community Group. 

) Response: Comment acknowledged. The Final EIS, Chapter IV, Section 23 "Construction Impacts7' 
identifies regional projects that could affect area traffic flows. 

Comment R-IZ-17: Several commentors raised concerns about erosion and sedimentation control 
measures, the amount of dwt and control of debrh from a truck had, and the effects of 
truck exhaust on air quality. nese comments were made by M. Bartlemay, and Mr. 
Dodge. 

Response: Chapter N, Section 23 "Construction Impacts* and Section 10 "Water Quality and 
Hydrology" of the Final EIS reflect expanded discussion concerning potential erosion and sedimentation 
impacts from construction activities. Loss of dirt and debris from the truck haul activities could be 
mitigated by a requirement placed in the construction bid package requiring covered loads. 

Comment R-124& M. Peyron (Ravenno-Blyant Community Association) requested addtional 
information concerning the impact of construction activities on area schools. 

Resoonsc: Five schools are located near or along potential construction haul routes other than SR 509 
and SR 518, and could be adversely affected: Angle Lake School, Maywood School, Nonnandy 
Christian, Sunnydale Elementary, and Sunny Terrace Elementary. Use of haul routes located exclusively 
on Port-owned property would help reduce effects on some of the schools listed, please see Chapter IV, 
Section 23 "Construction Impacts" for additional discussion concerning potential construction related 
impacts on local schools. 
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Comment R - 12 - 19 : Several commentors raised concern that social and economic impacts of 
construction are not disclosed This comment war made by the Airport Communities 
Coalition, M. Brown, Mr. Rohl' (City of SeaTac), Ah. Hughes (Southwest King County 
Chamber of Commerce), Southwest King County Community Group, and Mr. and Mrs. 
Voeller. 

Resoonze: Any potential cost of unemployment benefits paid to construction workers after completion of 
the work is not evaluated in the EIS. It is not significant relative to the cost of the Airport improvements 
nor can it be assumed that the work force would be unemployed as opposed to moving on to other 
construction projects in the Region. The potential for residency of future permanent employees and 
contract labor cannot be known at this time; however, Table IV.8-2 on page IV.8-IOA of the Draft and 
Final EIS shows the existing distribution of direct airport jobs by residence. At present, 96% of all wage 
and salary workers reside withiin the Puget Sound Region. A similar distribution would be expected to 
continue into the future.. Please see additions on page N.23-6 of the Final EIS concerning potential 
social impacts related to construction activities. 

Cornmen , - t-: The Southwest King County Community Group requested that the Stamina 2.0 
assumptions (noise and constnrction noise) be presented in the Final EIS. 

~eswnse: General assumptions used in the STAMINA 2.0 roadway noise analysis program are 
presented in the Final EIS, Chapter IV, Section 1 "Noise." The following paragraph provides a more 
detailed description of the STAMINA 2.0 input assumptions used in the analysis. The Sea-Tac analysis 
area was divided into nine regions. Each region was developed as a system of nodes and links 
represerl I !q all roadways that contribute to significant noise. Each region contained a number of noise 
semiti\ eiver locations. A total of 110 noise sensitive receiver locations were tested in the study 
area oadway and receiver locations are defined by a three dimensional coordinate system 
establi: r the analysis area and based upon the forecast roadway network proposed by the Puget 
Sound h nal Council. Subsequent to the release of the Draft EIS, the Council revised its projected 
roadway network and all analyses associated with roadway noise have been recomputed for presentation 
in the Final EIS. 

c 
Roadway alignments were described as a series of straight line segments (links) defined by segment 
endpoints (nodes). Noise sensitive receiver locations are defined by nodes. The source-receiver path 
was also defined by alpha and shielding factors. The alpha factor enables the user to change the sound 
propagation rate between the source and receiver. This is necessary to model specific field conditions 
for hard site (pavementhard ground) or soft site (grass covered) conditions. Both hard and soft site 
alpha factors were used in the Sea-Tac analysis. The use of shielding factors allows the user to apply 
excessive attenuation caused by shieldiing by buildings, houses, trees, or other terrain features. Varying 
shielding factors were used in the Sea-Tac analysis to describe site-specific conditions. Vehicle densities 
(traffic volumes) in the form of peak hour vehicles were provided for each roadway segment. Three 
primary vehicle types (vehicle classifications) are defined in STAMMA 2.0: cars, medium trucks and 
heavy trucks. Again, vehicle classifications were provided for each roadway segment. Finally, vehicle 
travel speeds provided for each roadway segment were entered into the STAMINA 2.0 program. The 
STAMINA code calculates noise emissions for each vehicle type as a function of travel speed. 
Generally, the greater the travel speed, the greater the acoustic intensity. Detailed computational 
spreadsheets are available in the Administrative Record at the FAA's Northwest Mountain Regional 
offices. 

STAMINA 2.0 produces two separate forms of output: hourly A-weighted energy equivalent sound 
levels for each receiver (hourly Leq), and "acoustics" information related to the effectiveness and 
dimensions of tested noise barriers. The A-weighted sound level, Leq(h), considers the loudness of 
events and the number of single noise events which occur over the period of an hour. The Leq(h) levels 
were subsequently extrapolated to estimated annual DNL levels and combined with aircraft noise levels 
to provide total noise energy estimates for the existing case and each future alternative. c 
Appendix R - R-162 - 
Response to Comments 



Sea-Tac Air~ort Mazer PIan U . e  Find EIS 

Construction noise levels were computed by adding expected construction traffic levels to the forecast 
surface traffic levels along designated haul routes. This construction traffic included 57 hourly heavy 
vehicles on Des Moines Memorial Drive from S. 200th Street to SR 509 to the Airport property; 14 
heavy vehicles per hour were added to 24th Street to 156th Street to the Airport property; and 95 hourly 
heavy vehicles were added from the off ramp of SR 509 to 160th Street to Airport property. 

Comment R-22-21: M. Peyton (Rovema-Biyant Communiv Association), and and. Rohlfi (Ciw of 
SeaTac) commented that construction tr@c from other airport construction vehicles 
was not assessed 

Response: Comment n o d .  The Final EIS considers traffic from other concurrent construction 
activities; see Chapter IV, Section 15 "Surface Transportation". 

Comment R-12-22: Several commentors suggested that EIS should consider alternative construction 
techniques as a way to mitigate impacts of construction truck activities. Suggested were 
use of a bmge/conveyor system, the use of rail as potential transport alternatives, and 
the use of alternative material sources such as river dredging for Pood control. A 
temporcay access should be built oHSR 518 to reduce impacts on residential areas. 
These comments were made by M. Anderson, M. Clifford M. Ferullo, M. Hopkins, 
M. Kinilsby, M. Mehlho# M. Miles, M. Riggs, Mr. Wozniak, M. Vaa, d M .  Yanez 
(Civ of Snoqualmie). 

Response: Comment noted. The use of alternative haul methods, alternative material sources and 
alternative haul routes would be considered and discussed in the Final EIS. The use of a conveyor belt 
system offers considerable mitigation opportunities related to truck haul activities but has several 
potential environmental concerns. Several routes for establishing a conveyor system were considered: 
up SR 509 from the Duwamish, to the east in to the Kent Valley, and from Puget Sound on the west. The - 

) later was the only alternative that is believed to be physically and fmancially feasible. To use the 
conveyor belt system, it would be necessary to construct a temporary off-loading facility near the Des 
Moines Marina. Relocation or reconstruction of a nearby Senior Center Hall could be required. The 
comdor of the conveyor belt system lies within or near the Des Moines Beach Park. Shoreline, land use, 
and other permits would be expected to be necessary. The rail alternative would require a rail spur line 
and truck hauling from the spur(s). Material supply by rail may not be sufficient to meet a contractor's 
needs due to other railroad operations which could limit haul trains to one per day. As a result, trucks are 
considered as the most likely conveyance method. 

amment R-22-23: Ms. Brown commented that demolition would result in mbestos impacts and cost to 
remediate. 

R a p o n e  Cost estimates for removal and disposal of asbestos-containing materials associated with 
facilities demolition would be assessed on a site-by-site basis after a full characterization at the site is 
completed. This level of analysis is beyond the scope of this EIS and would be conducted at the design 
and development phase of the Master Plan project actions. Removal and disposal of asbestos-containing 
material is discussed in the Draft and Final EIS on page IV.21-8. 

Comment R-12-24: Ur. Brown and Ms. Bitenec commented that contamination tests should be 
conducted for fill used in construction. 

m p o n s ~  Contaminant testing of on-site fill would be conducted as required by applicable permits for 
excavation and removal of fill from the on-site borrow source areas. 
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m n t  R-12-a: Mr. and Mrs. Matthews commented that the Final U S  should consider that these 
improvements will e x k t  area material sites and increase the cost of fill material, 
increasing the cost offuture regional construction projects. 

(. 

ResDonse: There are several permitted sites within the Puget Sound area that could supply some or all 
of the required material. There are ample amounts of material available. A construction project of this 
size could allow new material sites to be economically developed and permitted by the time of 
construction, creating additional sources and supplies. 

- 2 - 26: Several commentors requested specijic plans be developed and mitigation costs be 
identifed to repair haul roads. Mitigation measures need to be permanent to withstand 
the construction duration. South 188th Street should not be wed as a haul route. There 
should be independent monitor of construction mitigation efforts. Construction activities 
and miti~ation should be coordinated with WSDOTS Construction Coordination office. 
These co'mments were made by the Airport Communities Coalition, Mr. Rohlfs (&ty of 
SeaTac), Mr. Matthews, Mr. A. Miller (Trout Unlimited), the Southwest King County 
Chamber of Commerce, the Southwest King County Community Group. Mr. Tate, and 
Ah. Montgelas (WSDOT). 

ResDonse: Comment acknowledged. Impacts related to Airport construction activities would be 
mitigated as needed and as possible. See response to comment R-12-15. The contractor awarded the 
construction contract would be required to comply with all local permits, conditions and mitigation 
requirements for use of material sites, and haul roads. The contractor would haul during permitted hours 
and carrying legal loads. Mitigation requirements for use of the specific off site source(s) and routes the 
contractor chooses to use and the haul process he proposes for use would be the responsibility of the 
contractor to negotiate and establish with the appropriate agencies. The Port anticipates that the 
contractor awarded Airport wnstnrdion projects would include as part of his bid price the expenses of 
fees, the effects of mitigation conditions, and the cost of restoration. See response to comment R-12-9. 
Construction access roads in the area of the Airport to be used by the Contractor would be specified. All 

c 
contractors would have the option of seeking permits for use of other routes from the appropriate 
jurisdictions. This is standard for construction projects in the Northwest. 

- - -  Comment R e  analysii of congestion impacts from truck tr@c was inadequate and 
inaccurate. Tmck volumes should have been increased by a Passenger Car Equivalency 
Factor of 3.0 to account for increased impacts of heavy trucks on intersections, arterials, 
andfieewqs. A peak hour factor of 1.5 should be used to account for "bunching" of 
trucks. Several commentors expressed this concern, including the A i p r t  Communities 
Coalition, the Greater Federal W q  Chamber of Commerce, Mr. Hopkins, and M. 
Brown. 

ResDonse: Comment acknowledged. Levels of service (LOS) analysis of Airport area intersections and 
freeway ramps, impacted by the anticipated truck hauling, were performed and are included in Appendix 
J of the Draft and Final EIS. The Final EIS contains additional construction-related surface 
transportation analysis, including a freeway operation assessment. The LOS analysis for Airport area 
signalized intersections assumes a Passenger Car Equivalency (PCE) factor of 1.5 in order to calculate an 
adjustment factor for heavy vehicles, which is in conformance with the requirements of the 1985 and 
1994 Highway Capacity Manual. The suggested PCE value of 3.0 is only appropriate for freeway 
operational analysis and is not a direct multiplier as suggested by the commentor. A peak hour bunching 
factor is included in the construction surface traffic impact analysis performed for the Final EIS. 
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Comment R-12-28: M. Brown commented that the Final EZS should consider that the intersection of S. 
188th Street and Pacific Highway and southbound ramp of SR 518 and SR 509 are high 
accident locations. 

Response: Construction haul traffic is not anticipated to use S. 188th Street between Pacific Highway 
South (International Boulevard) and 1-5. The City of SeaTac provided comments on the Draft EIS 
requesting that section of S. 188th not be considered as a haul route. See response to comment R-12-10. 
Washington State Department of Transportation (WSDOT) records indicate 20 accidents occurring at the 
intersection of State Route 509 and State Route 518 between July of 1992 and June of 1995. The 
majority of these accidents involved red light violations by either westbound through or southbound left 
turning vehicles. Only 2 accidents during this 3-year period involve the westbound left turn movement. 
Increased truck traffic on any leg does not impose any increased safety risk. 

Comment R-12-29; Mr. Rohlfs (City of SeaTac) commented that the Drnft EZS does not provide 
sufticient information to addiess the specifics of construction of the individual airport 
projects. Individual EZS's will be required for the relocation of S. 154tWI56th Street, 
filling and grading activities for the third runway, creek relocation, and terminal 
projects. 

Reswn* The Final EIS contains information needed to evaluate the range of impacts and needed 
mitigation associated with constructing the third runway, and with the roadway and creek relocations 
associated with the relocation of S. 154thl156th Street; see Chapter IV, Section 23 "Construction 
Impacts". The Draft EIS analysis, and the analysis that was completed for the Final EIS, comply with 
the spirit and intent of the National Environmental Policy Act (NEPA) and the Washington State% 
Environmental Policy Act (SEPA) for disclosure of likely impacts associated with a proposed project. * . 
The successful bid contractor would establish their p r e f d  haul routes and supply mechanismdoff-site, 
sources and seek the necessary permits to complete the hauling of materials. This is standard practice. 
within the Pacific Northwest to require the successful bid contractor to obtain the necessary permits for. 
hauling. 

WATER QUALITY, HYDROLOGY, FLOODPLAINS AND COASTAL ZONE 
MANAGEMENT 

Comment R-13-1: Mr. Peyton (RavennaBryant Community Association) requested identzfication of the 
cumulative impact of the Mmter Plan Update and induced long-term development on 
flooding and wetlandfunctions. 

Response: As discussed in the cumulative impacts and mitigation sections of Chapter IV, Sections 10 
"Water Quality and Hydrology", Section 11 "Wetlandsn, and Section 12 "Floodplains" of the Draft and 
F i a l  EIS, all of the Airport improvements must meet existing development standards, includiig 
floodplain development, stormwater management, and sensitive areas protection measures. City of 
SeaTac and Washington floodplain development standards and City of SeaTac sensitive areas regulations 
prohibit reductions in 100-year flood storage capacity and require control of stormwater ~ n o f f  rates at or 
below the existing flow rates for the 2-, lo-, and 100-year design storm events. These regulations are 
designed to prevent flooding problems and maintain flood flows at or below existing levels in order to 
protect human life and .property. Development can change the timing and duration o f  flows in a 
watershed and subsequently change wetland hydrology and associated wetland functions and values 
(e.g., flood attenuation and wildlife habitat). The EIS presents the impacts and discusses the likely 
impacts from other known induced development. 
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Comment R-13-2: Commentors mked if the discussion of streamflow stabilization, control of 
streamflow, and subdrains in Chqter W, Section 19 (Earth) of the Draft EIS refers to 
relocation of Miller Creek. Commentors also requests definition of the term 

( 
"dewatering" and that a discussion be provided of the third historic &el spill. nese  
comments were received from the Southwest King County Community Group and Mr. 
Derrick (King County Department of Development and Environmental Services). 

-: In Chapter IV, Section 19 "Earth Impacts", the discussion of streamflow refers to stormwater 
runoff within two large swales that cross the site of the proposed runway. During rainfall events, these 
swales collect surEace water from the surrounding uplands and drain westward to Miller Creek. These 
swales are not streams, however, and are not part of the Miller Creek stream channel. Where these 
swales would be filled to construct the runway embankment, streamflow within the swales would be 
intercepted and controlled to protect embankment fill stability. Subdrains would be installed to dram 
seeps beneath the embankment fill. 

As used in Chapter IV, Section 19, dewatering is the removal of shallow, perched groundwater 
encountered during excavation by using pumps or digging trenches that drain the water away from the 
area of excavation. 

Please refer to the additions in Chapter IV, Section 10 of the Final EIS @age IV.lO-6) which addresses 
the nature of the third historic fuel spill at the Aiirt. 

Comment R-13-2: A commentor requested clmifiation of the apparent conflict in lines 12 and 21 on 
page m10-8 on the amount of area being impacted by construction activities. Include 
disturbances in borrow site areas in the construction impact area estimates. This 
comment was receivedfrom M?. Derrick (Kng Counq Department of Development and 
Environmental Services). 

\- 
indicated in Chapter IV, Section 10 of the Draft and Final EIS, potential temporary Resoonse: A s '  

increases in suspended solids or other pollutants in Miller and Des Moines Creeks from construction 
depend on several factors including the size of the construction area, proximity of potential receiving 
waters, soil type, slope, cover, and effectiveness of erosion and sediment controls (i.e., potential delivery 
of sediments). There is no conflict in the numbers identified on page IV.lO-8 of the Draft EIS in lines 12 
and 21. The apparent confusion between these numbers is that the first number refers to phase 1 
construction activities, which would result in the disturbance of an estimated 193 acres. By contrast, the 
number on line 21 (249 acres) was the preliminary estimate of the total runway construction area. 
Revised estimated impact areas in each basin are presented in Table IV.lO-7. 

The discussion of potential construction impacts on water quality in Chapter IV, Section 23 of the Final 
EIS (Page IV.23-10) has been expanded to include potential impacts on surface water quality from 
activities at borrow source areas. Sediment yield estimates from sheet and rill erosion of fillslopes and 
cutslopes at construction and borrow sources area sites are presented in Table IV.23-6 of the Final EIS. 
Estimated sediment yields do not necessarily represent actual additional sediment loading received by 
Miller and Des Moines Creeks, but represent the total amount of material eroded from fillslopes and 
cutslopes. Only a portion of the sediments would actually reach the creeks. Actual loading to the creeks 
depends on the surface topography and the effectiveness of erosion and stormwater controls. Such 
controls would reduce erosion and the amount of eroded material delivered to Miller and Des Moines 
Creeks. 

Estimated total annual sediment yields from borrow source areas and fill embankments combined, 
during, and up to one year after construction would range from between about 142 to 357 tons per year in 
the Miller Creek basin and about 120 to 300 tons per year in the Des Moines Creek basin, depending on 
the effectiveness of erosion controls. The range in estimated sediment yields depends in the 
effectiveness of erosion controls; lower values assume higher erosion control and higher values assume 
lower erosion control. As vegetation becomes established on fillslopes and cutslopes following 

t . 
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completion of construction, average annual sediment yields would decrease exponentially to about 48 
tons per year in the Miller Creek Basin and to about 36 tons per year in the Des Moines Creek Basin. As 
mentioned earlier, only a fraction of material eroded from filtslopcs and cutslopes (sediment yields) 
would be expected to be delivered to Miller and Des Moines Creeks. 

Sediment yielded from fillslopes and borrow source areas and actual amount of sediment reaching the 
creeks would be expected to be reduced by removal of suspended solids by stormwater management 
facilities (i.e., wet vaults, wet ponds, and biofiltration swales). The primary mechanism for delivery of 
sediment from these sites to Miller and Des Moines creeks is in stormwater runoff as suspended solids. 
It is assumed that all sediment yielded from fillslopes and cutslopes would be delivered to stormwater 
management facilities and proposed conceptual stormwater runoff controls wet vaults, wet ponds, and 
biofiltration swales would remove at least 80% of suspended solids in stormwater runoff. Therefore, 
20% of the estimated sediment yields would be delivered to Miller and Des Moines Creeks as total 
suspended solids (TSS). Please see Chapter N, Section 23 for a more detailed discussion on erosion and 
sedimentation estimates. 

During and up to 1 year after construction, it is estimated there would be an increase in TSS loading of 
between about 28 to 71 tons per year to Miller Creek and between about 24 to 60 tons per year to Des 
Moines Creek. Based on estimated existing sediment loadings (as TSS) for Miller Creek and Des 
Moines Creek, these represent estimated increases of about 11 to 27% (Miller) and 14 to 36% (Des 
Moines) during and up to one year after construction. As vegetation becomes established the first year 
after completion of construction, average annual increased sediment loading would be expected to 
decrease exponentially to about 10 tons per year on Miller Creek and 7 tons per year on Dcs Moines 
Creek; these represent an increase of about 4% compared to existing total loading for both creeks. These 
estimated increased loadings may be higher than actual loadings, as some of the eroded material would" 
be expected to be deposited at the base of slopes and would not be delivered to stormwater runoff, 
facilities or Miller and Des Moines Creeks. Actual increases in sediment loading to the creeks depends 

) on the effectiveness of the erosion and sediment control measures implemented ar part of an approved 
erosion and sediment control plan. Numbers could be higher if untreated stormwater runoff from 
construction and borrow source areas reaches Miller and Des Moines Creeks. 

Activities at borrow source areas could affect groundwater resources by altering geology and changing 
groundwater recharge, movement, and discharge patterns. In general, precipitation percolates through 
shallow mantles of soil to underlying glacial till (except at borrow source area 3 w h m  till is generalky 
absent), contributing to seasonally perched groundwater, shallow groundwater recharge, and shallow 
groundwater discharge to Miller and Des Moines Creeks (along slopes near the creeks). Removal of 
glacial till layers at most borrow source areas would expose underlying advance or recessional outwash 
deposits increasing potential recharge and susceptibility to contamination of the shallow or uppermost 
aquifer, which is located in advance outwash deposits. Removal of glacial till layers and exposure of 
more permeable advance and recessional outwash could result in proportional reductions in perched 
groundwater or increases in upper aquifer (advance outwash aquifer) recharge. Potential impacts on 
perched groundwater and upper aquifer recharge, discharge, and movement patterns depends on the 
geology at these sites, proposed grading plans, and new site development. Please see Chapter IV, 
Section 23 (Construction Impacts) and Chapter N, Section 10 (Water Quality and Hydrology) of the 
Final EIS for a more detailed discussion of potential impacts to surface and groundwater. 
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Comment R-13-4: Several commentors questioned the Draft EZS discussion that shows a 700% increase 
in water use and states that the Draft EIS should discuss how much of the projected 
increase is due to operation of the proposed new runway and how much would result 

( 
from passenger use. Comments receivedfrom the Southwest King County Community 
Group, the Southwest King County Chamber of Commerce, Illls. Batayola (Seattle Water 
Department), Mr. Caldwell, Mr. Schneider, Mr. Pompeo, Mr. Miedema, Mr. Mealy, and 
Ur. Brasher. 

Please see the new text on page IV.18-1 of the Final EIS. The description of existing 
conditions for water usage discussed on page IV.18-1 of the Draft EIS was corrected and the new text 
shows a smaller increase in projected water use and identification of the water source for the increase. 
Projected water use shown in the Draft EIS was inaccurate because estimates were based on peak 
summer use and incorrect passenger forecasts. 

Corn- R-13-5: Mr. Derrick (King County Department of Development and Environmental Services) 
requested discussion of the potential impacts on all water districts. 

-: The discussion of potential construction and operational impacts on groundwater resources 
has been revised to include all water districts operating wells in the vicinity of proposed improvements 
(Chapter IV, Section 10 of the Final EIS, beginning on page N.lO-11). The Seattle Water Department 
and Highline Water District operate three and two wells, respectively, in the Highline Aquifer and Deep 
Aquifer. The presence of existing low permeability silts, clays, and glacial till W e e n  potential sources 
of contamination and these aquifers restricts infileation and percolation of contaminants originating on 
the ground surface downward into the aquifers. For this reason, the aquifer currently have a low 

-xeptibilities to contamination and are unlikely to be adversely affected by Airport operations. 

~onstruction activities could have impacts on Highline Aquifer susceptibility to contamination and 
recharge. If excavation of materials at on-site borrow source areas removes glacial till (i.e., aquitard) 
that now restricts movement of contaminants downward into advance outwash deposits and the 
uppermost aquifer, potential susceptibility to contamination could increase. The potential risk of 
contamination would depend on several factors, including the depth of advance outwash or other 
materials between the aquifer surface and contamination, the characteristics of these deposits (e.g., 
particle size distribution), and the type, characteristics (e.g., fate and transport) frequency, and quantities 
of any contaminants spilled on the ground surface. These factors would influence movement of 
contaminants and the potential of spilled materials to reach the aquifer. Refueling or maintenance of 
construction equipment would not be conducted at borrow source areas to avoid spills of diesel fuel, 
hydra1 * fluid or lubricants that could otherwise occur. Implementing best management practices, such 
as ins: ~g proper temporary fuel storage and spill containment or designated maintenance areas would 
eliminait or further reduce spills and contamination potential. 

Construction activities could potentially increase or decrease aquifer recharge. Excavation activities at 
borrow source areas could potentially increase aquifer recharge by removing aquitards (i.e., glacial till), 
exposing more permeable advance outwash, and increasing infiltration of precipitation. Construction of 
additional impervious surfaces could reduce infiltration of precipitation and recharge of the aquifer. 
Potential increases or decreases in recharge would be expected to be proportional to the total area 
contributing to recharge of the aquifer. In addition, please see responses R-13-17, R-13-19, and R-13- 
21B. 

&maent R-13-6: The Southwest King County Community Group requested identifcation of the amount 
of addtional impervious swjkce that would result from the proposed Master Plan 
Update improvements. 

-: As shown in Table IV.lO-2 of the EIS, the additional impervious area of the ''With Project" 
alternatives would be 98 acres in the Miller Creek basin (about 2% of the basin area) and 95 acres in the i 
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Des Moines Creek basin (about 3% of the total basin area). The total additional impervious surface area 
for the two basins is 193 acres. 

O m w n t  R-13-7: Several commentors requested information concerning impacts on water flows in the 
creeh. Comments were receivedfrom Mr. Brazil, Mr. A. Miller (Trout Unlimited), and 
Mr. Peyton (henna-Bryant Community Association). 

Reswnse: Potential impacts on flows in Miller and Des Moines Creeks include increased high flows 
and reduced base flows. These potential impacts would be. mitigated by constructing stonnwater runoff 
management facilities that meet applicable detention requirements of the Washington Department of 
Ecology's Stormwater Management MmuaI for the Puget Sound Basin, which are more stringent and 
protective than those of the King County Swface Water Design Manrsal. The City of SeaTac, however, 
has adopted the King Coung SMfbce Water Design Manual. Because conceptual stormwater 
management facilities were designed using the Stormwater Management Manual for the Puget Sound 
Basin, these facilities meet City of SeaTac (i.e., King County Smfiace Water Design Mmual) regulatory 
requirements. To mitigate potential reductions in shallow groundwater discharges and to avoid 
incremental reductions in base flows in these creeks, infiltration facilities would be constructed where 
feasible. The potential impacts on flows in Miller and Des Moines Creeks from the proposed 
improvements and mitigation measures are discussed in Chapter IV, Section 10 of the Final EIS. 

Comment R-13-8: T w  commentors requested clarification on the avaiZable storage c q c i t y  and 
existing settings of the Lake Reba detention fdlity; also, identiication of existing 
stormwater management f d i t y  design requirements. Commenb were received fiom 
Mr. Rohrfs (City of SeaTac), Regional Commission on Airport Affairs, and the Southwest 
King County Community Group. 

Response: The control structure that regulates flow out of the Lake Reba detention facility is being. 
) evaluated by the Port of Seattle to determine the most effective way to use the storage volume in the 

facility for attenuating upstream flow rates. Under the existing control structure settings, the facility is 
capable of storing flood flows slightly below the 100-year event. The capacity of the Lake Reba I 

detention facility, current operations, potential additional storage capacity, and design requirements of 
new stormwater runoff management facilities are discussed in Chapter IV, Section 10 of the EIS. 

Comment R-13-9: Southwest King County Community Group requested description of the Tyee Pond 
stormwater management facility andplans to replace it. 

Resynse: The Tyee Ponds are a regional stormwater management facility constructed as an open 
surface pond. The storage capacity of the pond is about 24 acre-feet A discussion of the Tyee Pond 
flood storage value is presented in Chapter IV, Sections 10 "Water Quality and Hydrology" and 12 
"Floodplains" of the Draft and Final EIS. The pond would be relocated and enlarged as part of the South 
Aviation Support Area (SASA)project. The relocated and enlarged pond would be a three-celled system 
with 40 to 45-acre feet s tmge  capacity located north of the main SASA footprint. The first two cells 
would be densely vegetated emergent wetland cells for enhanced biofiltration and water quality 
improvement and the third cell would be off-line, providing detention for large storm events. 

Comment R-13-ZQ: Southwest Ring County Community Group requested a description ofthe type and 
locations of Des Moines Creek Technology Campus stormwater management facilities. 

Response: The City of Des Moines and the Port of Seattle have prepared a separate Final EIS for the 
Des Moines Creek Technology Campus. Stormwater management facilities would be constructed to 
treat and control runoff from the Des Moines Creek Technology Campus. These facilities would 
discharge to Des Moines Creek. Locations and descriptions of conceptual stormwater management 
facilities, including detention ponds and biofiltration wales, are presented in the Final EIS on the Des 
Moines Creek Technology Campus. 
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- 3 - U: Ms. Burrage, Mr. Caldwell, Mr. Rohlp (City of SeaTac), Mr. A. Miller (Trout 
Unlimited, the Regional Commission on Airport Affairs, and the Southwest King County 
Community Group requested clarijcation on airport NPDESpermit issues, discwsion of 

( 
sludge and ove$ow j?om the Industrial Waste System, and discussion of pollution in 
Miller and Des Moines Creeh. 

m: National Pollution Discharge Elimination System (NPDES) permit requirements, permit 
issues, potential water quality impacts on aquatic biota in Miller and Des Moines Creeks, pollutant 
loading to the creeks, and Port's Industrial Waste System (IWS) overtlows are discussed in Chapter IV, 
Sections 10 "Water Quality and Hydrology" Section 16 "Plants and Animals" and Appendix M of the 
EIS. The NPDES permit for the Airport establishes specific and general requirements for stormwater 
runoff and IWS effluent discharges as well as specific monitoring and reporting requirements. 

A stipulated settlement was reached on a NPDES permit appeal. Conditions of the settlement generally 
provide for increased public involvement provisions, such as review of discharge monitoring reports, 
formation of a Monitoring Team with representatives appointed by the appellants, and notification of any 
violations of permitted discharge limits. 

A Clean Water Act citizen suit action has been filed by the Waste Action Project against the Port of 
Seattle that alleges violations of the Pods NPDES permit. The Port has denied all liability and the case 
is in litigation. Please see also responses to comments R-13-12, R-13-13, R-13-15, R-13-23. 

Up until 1981 lagoon sludge was periodically removed from lagoon 1 and land fanned (i.e., tilled to 
enhance natural biodegradation of contaminants) in an upland area north of the IWS treatment plant in 
the vicinity o: a proposed snow equipment storage shed. This practice was abandoned in 198 1. A 1990 
study of the land farmed sludge site found a layer of contaminated soil between 9 and 15 feet thick with 
total petroleum hydrocarbon (TPH) concentrations varying from 130 to 1,800 parts per million (ppm). 
The Model Toxics Control Act W C A )  defmes and regulates disposal of hazardous and dangerous 
wastes and establishes specific clean-up levels, depending on zoning and existing or proposed land uses 
(e.g., industrial, commercial) in Washington. TPH levels for some of the land farmed sludge layer are 

(. 

well above the MTCA Method A clean-up levels of 200 parts per million (ppm), which is applicable to 
this site. Samples were tested for benzene, ethylbenzene, toluene, and Xylene (BETX) contamination. 
BETX levels were below MTCA Method A clean-up levels. No TPH levels above MTCA clean-up 
levels were found in samples collected at the contact between the land farmed sludge layer and 
underlying fill. Prior to construction of the snow equipment storage shed, some TPH-contaminated soils 
may require off-site disposal at an approved facility in accordance with applicable regulations. A 1990 
study of lagoon sludge sediment indicated that pond sludge was not a dangerous waste according to 
MTCA standards. Ecology (which implements MTCA) has permitted the sludge to remain in the IWS 
lagoons pending completion of the IWS Engineering Reporf which is required as part of the NPDES 
permit. Pond sludge will be removed and the pond relined in 1996. 

The IWS does not discharge to Miller Creek and only discharges (i.e., overflows) to Des Moines Creek 
during extremely large storm events (100-year) when IWS lagoon storage capacity is exceeded. 
Pollutant levels in Des Moines Creek during such events have not been identified but are likely to be 
very low because of the dilution effect of the large volumes of water that would be present during such 
an event The Port of Seattle, through the NPDES permit process, is currently examining the capacity of 
the IWS and evaluating the need to expand treatment capacity and upgrade the facility to provide 
suflicient capacity to handle additional industrial waste quantities created by expansion activities. 

A summary of the existing pollutant loading estimates from the annual stormwater monitoring report 
indicate that airport stormwater runoff is generally comparable to urban stormwater runoff from medium 
residential and residentiaYcommercial areas is presented in the Final EIS (pages IV. 10-5). 

As indicated in Chapter IV, Section 10 of the Draft and Final EIS (pages IV.lO-3 and IV.lO-4), water 
quality in Miller and Des Moines Creeks has been degraded by urbanization and increased stormwater 

i 
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runoff. .The A i i r t  covers about 30% of the Des Moines Creek Basin and about 5% of the Miller Creek 
basin. Miller and Des Moines Creeks are rated as Class AA (extraordinary). Stormwater runoff from the 
A i i r t  and urban areas in these basins contribute to occasional violations of selected Class AA water 
quality standards 

Annual pollutant loadings for seven pollutants (TSS, BOD, TP, copper, lead, zinc, and oil and grease) in 
Airport stormwater runoff have been estimated based on water quality monitoring data. Pollutant 
loadings were estimated for these pollutants for the remainder of the Miller and Des Moines Creek basins 
by multiplying a range of established low and high loading rates for different land uses (e.g., open space, 
commercial, residential) by the appropriate land use areas. Total annual pollutant loadings were then 
calculated by adding Airport contributions to the remainder of these basins (Table N.10-7). Based on 
estimated loading rates, the Airport contributes to between about 2 and 3% of the total TSS, BOD, TP, 
copper, lead, zinc, and oil and grease pollutant loads in the Des Moines Creek basin and between less 
than 1% and about 4% of the total loading for these pollutants in the Miller Creek basin. The relative 
contributions of these pollutants to the total pollutant loadings is generally lower than the proportional 
contributing area of each basin that the Airport covers (i.e., 30% of the Des Moines Creek basin and 5% 
of the Miller Creek basin) with only one exception. The exception is the estimated Airport contribution 
to total copper loading (35%) for Des Moines Creek when the lower loading rate values for estimating 
the contributions from other land uses in the basin is used. Estimated contributions from the Airport to 
the total pollutant l o a d i i  for these pollutants supports the statements that Airport runoff is generally 
comparable to or cleaner than stormwater runoff from other urban areas in these basins for these 
pollutants and that sources of pollutants ta the creeks are widespread in these basins. It should be noted, 
however, that based on limited Airport stormwater monitoring for dissolved metals (i.e., copper, lead, 
and zinc), a majority of the copper and zinc appears to be in dissolved ionic forms. Therefore, the. 
Airport may contribute to a higher percentage of the total dissolved copper and zinc pollutant load in 
Miller and Des Moims Creeks. 

Other polIutants sometimes found in Airport stonnwater runoff include glycols and ammonia. In 
general, glycols are more than two orders of magnitude below levels reported to cause acute toxic 
effects-u Glycols, which have a high biochemical oxygen demand, may contribute to depressed 
dissolved oxygen or cause chronic effects on aquatic biota (e.g., reduced growth rates or increased 
susceptibility to disease). Because glycols are generally present during colder periods when dissolved 
oxygen levels are high, it is unlikely dissolved oxygen levels in areas of Miller and Des Moines Creek 
receiving Airport stormwater runoff would reach levels that cause chronic or acute effects on aquatic 
biota. In addition, levels of ammonia detected in stormwater m f f  appear to occasionally exceed acute 
and chronic toxicity standards and may cause adverse effects on aquatic biota in receiving waters of 
Miller and Des Moines Cmks. 

Anti-icing and deicing of aircraft and anti-icing of runways has contributed to small quantities of glycols 
and ammonia in airport stormwater runoff. As discussed in the Final EIS @age IV.10-4), additional 
studies of Miller and Des Moines Creeks are being conducted to evaluate the relative pollutant 
contributions of airport operations, potential impacts of stormwater runoff on these receiving 
environments, and toxicity of stormwater to aquatic biota. 

c-: Commentors requested exprmsion of the discussion of the Zdwtrial Waste System 
(IWS) and potential water quality mitigation. Comments receivedfrom Mr. Brazil, Mr. 
Rob@ (Cig of SeaTac), and Mr. & M s .  West. 

-: As indicated in Chapter N, Section 10 "Water Quality and Hydrology" of the Final EIS, the 
I\NS is a separate conveyance system that collects and conveys wastewater from airport tenants in the 
cargo, hangar, and gate areas, including deicing and anti-icing wastewater, to three IWS lagoons. The 
wastewater is treated by a dissolved air flotation treatment facility in the southwest corner of the Airport. 

Seattle-Tacoma InfernaYio~l Airport De-lcer/AntMcer Study, Prepared by Woodward-Clyde Consultants for the Port of 
Seattle, 1993. 
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Wastewater is treated at the IWS to meet permit effluent limitations before being discharged to the 
Midway Sewage Treatment facility deepwater outfall and Puget Sound. 

As discussed in Chapter IV, Section 10 of the Final EIS (pages IV.lO-16 to IV.lO-20), mitigating 
potential water quality impacts from airport operations includes correction and elimination of interfaces 
between the IWS and the stormwater drainage system (SDS) which would aid in reducing the quantity of 
deicing fluids (e.g., glycols) that enter Miller and Des Moines Creeks. Other mitigation measures 
include implementation of stormwater pollution prevention and spill prevention, control, and 
countermeasures plans. In addition, engineering studies have been conducted and are currently being 
conducted by the Port of Seattle to identify methods for improving the treatment efficiency of the 
existing IWS and evaluate the need for upgrading and increasing the capacity of the IWS to handle future 
operations. These studies are summarized in the Final EIS on page IV.lO-3). 

Comment R-13-13: A commentor requested discussion of whether pollution +om airport operations 
contributes to toxic conditions for fish in Miller and Des Moines Creeks. Comment 
receivedfrom Mr. Peyton (Ravennu-B~mt Community Association). 

-: As discussed in Chapter IV, Section 10 "Water Quality and Hydrology" and Section 16 
"Plants and Animals" and Appendix M of the EIS, water quality in these creeks has been affected by 
urbanization, including commercial and residential development. For example, Class AA water quality 
standards for selected parameters, includmg dissolved oxygen, temperature, and fecal coliform bacteria, 
are sometimes exceeded. Concentrations of total metals (e.g., copper and zinc) occasionally reach levels 
that may indicate exceedance of Class AA water quality standards. Because metals data are reported as 
total metals and state water quality standards are based on dissolved forms of metals, it is uncertain 
whether levels of these metals exceed chronic or acute toxicity standards. As mentioned in Chapter IV, 
Section 10 of the Final EIS, the Port of Seattle has initiated a study to monitor. the quality of stormwater 
receiving environments (i.e., Miller and Des Moines Creeks) and conduct toxicity tests on stormwater 
runoff. Objectives of this study also include identification of the relative pollutant contribution from. 
airport operations and identification of other sources of pollutants to these creeks. 

( 

As indicated in response R-13-11 and Chapter IV, Section 10 of the Final EIS (page IV.lO-5), 
stormwater runoff from the Airport contributes between about 2 and 39% of the total TSS, BOD, TP, 
copper, lead, zinc, and oil and grease to the Des Moines Creek basin. About 61 to 98% of the annual 
pollutant loading for these pollutants in the Des Moines Creek basin comes from stormwater runoff from 
residential, commercial, and other land uses. The estimated relative contribution from the Airport for the 
total loadings of these pollutants in the Miller Creek basin is between less than 1 and 4%. Based on 
these pollutant loadings, clearly the Airport contributes to occasional violations of Class AA water 
quality standards, but pollutant sources are widespread and a majority of the total pollutant loads for 
these seven pollutants wmes from stormwater runoff from other urbanized areas withim each basin. 

Comment R-13-14: Mr. Peyton (Ravenna-Bryrmt Community Association) requested assessment of the 
eflects of the deposition of atmospheric pollutantsfrom jet engine emissions on streams. 

-: A number of residents in the vicinity complained of residue, believed to be an outfall from 
jet overflights. As a result, the Puget Sound Air Pollution Control Agency and the Port of Seattle have 
conducted residue testing to determine the content and possible source of the residue; see response to 
comment R-5-1. While trace amounts of aviation flight related emissions could be present, none of the 
samples taken by either agency found aviation activity as the primary source. Thus, no significant 
impacts on area water wurses are expected due to jet engine air pollution emissions. 
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Comment R-13-15: Three commentors requested discussion of the potential efects of deicingfluid on 
Miller and Des Moines Creeks. Comments receivedfrom Mi. Brazil, Mr. Bolles, Ms 
Matthews,, andM. Smith. 

Response: As discussed in Chapter IV, Section 10 of the Draft and Final EIS (page IV.lO-4), solutions 
containing glycols, urea, and potassium acetate are used for de-icing and anti-icing a i d  and runways 
at the Airport. Glycols have been detected in stonnwater runoff from the Airport As indicated in 
Chapter IV, Section 10 of the Final EIS (page N.10-6), the Annual Stormwater Monitoring Summary 
Report reported concentrations of deicing fluids in stomwater runoff ranging h m  <5 to 479 m@. 
Glycol quantities resulting in observed concentrations in stormwater runoff in this range are generally 
small compared to the volumes used during deicing events. For mample, about 58 gallons of glycol 
would be required to produce the concentration of 275 m a  observed at Outfall 003 on February 17, 
1995. These volumes represent a small hction of the total volume of deicing and anti-icing fluids used 
during a typical application. Most of the anti-icing and deicing fluids used during airport operations are 
contained and treated by the Port's Industrial Wastewater System. 

Glycols have a high biochemical oxygen demand (BOD). Decomposition of glycols (and other 
chemicals with high BOD) may depress dissolved oxygen levels. As indicated in the discussion in 
Chapter N, Section 10, these fluids are used and present in stormwater runoff during colder months 
when dissolved oxygen levels are high or saturated and streamflow volumes are high; thus, they are 
diluted and their effects on BOD minimized. Also, the quantities present in stormwater runoff are small 
(e.g., a few gallons). Because of these factors, deicing and anti-icing fluids are not expected to 
contribute to a reduction in dissolved oxygen levels in Miller and Des Moines Creeks that is lethal to 
aquatic biota. 

Concentrations of glycols observed in stonnwater runoff, potential impacts on water quality, and the 
toxicity of glycols to aquatic biota are discussed in Chapter IV, Section 10 "Water Quality and 

) Hydrology'' and Section 16 "Plants and Animals" of the Final EIS and in Appndh M . - 
Comment R-IJ-16: Ah. Shrhrng requested that the source of airport activiv generated ammonia be 

identiied. 

Response: As indicated in Chapter IV, Section 10 of the Draft EIS @age IV.lO-5 of the Final EIS), 
ammonia comes from the degradation of urea, which is used to de-ice runways. 

Omment R-13-U: Ms. Batayola (Seattle Water Department) requested that confirmation be obtained 
jkom the Washington Department of Ecology on the status of groundwater contamination 
clean-up activities. 

ReJwase: As stated in Chapter IV, Section 10 "Water Quality and Hydrology" of the Draf? and Find 
EIS, there are several areas of localized contamination of perched (i.e., on top of glacial till) and shallow 
(upper aquifer) groundwater resources from leaking underground storage tanks and fuel distribution 
systems. No contamination has been observed of the deeper Highliie aquifer, which is used as a source 
of drinking water. As stated in Chapter IV, Section 7 "Human Health" and Chapter N, Section 10 
"Water Quality and Hydrology", these localized areas of contamination are in various stages of 
characterization, monitoring, and remediation (i.e., clean-up). 

Some of the localized areas of groundwater contamination have been characterized and cleaned up. At 
others, the contamination is in the process of being characterized and appropriate remediation to protect 
environmental and human health would follow. Management of groundwater contamination at the 
A i i r t  is being conducted according to all applicable environmental regulations, including the 
Washiigton Model Toxics Control Act (MTCA). The Washiigton Department of Ecology (Ecology) is 
responsible for implementation of MTCA, including listing areas or sites of known contamination and 
delisting sites as clean-up activities are completed. Fcology has confirmed that some areas of 
contamination have been cleaned up. Additional discussion on the status of remediation activities and 

Appendix R - R-173 - 
Response to Comments 



Sea-Tac Aimort Master Plan U&te Find EIS 

w n f i a t i o n  of groundwater contamination management activities is included in Chapter IV, Section 10 
of the Final EIS (page N. 10-9). 

R-13-la: W. Derrick (King County Department of Development and Environmental 
Services) requested clariJscation of the potential for sfream channel erosion. 

-: Chapter IV, Section 10, Appendix F, and Appendix P-B of the EIS indicate there is some 
existing stream channel erosion and sources of sediment downstream of the Sea-Tac Airport. One of the 
major sources of sediment, from fanning activity at Vacca Farm (near 160th Street S.W.), would be 
eliminated as a result of the proposed Master Plan Update improvements and Miller Creek channel 
relocation, thereby reducing a major sediment source. In addition, hydrologic modeling using required 
detention and release rates indicates that increased channel erosion from the proposed airport 
improvements is not expected to occur. 

Comment R-13-19: A commentor requested a description of actions that are being taten to prevent 
contaminated grounhvater3om reaching Miller and Des Moines Creek. This comment 
was received from Mr. Derrick (King County Department of Development and 
Environmental Services). 

-: As indicated in Chapter N, Section 10 "Water Quality and Hydrology" of the Draft and 
Final EIS, there are several areas of known localized contamination in shallow perched groundwater and 
the upper aquifer (advance outwash); see page N. 10-7 of the Final EIS. Based on previous geotechnical 
studies and ongoing groundwater monitoring, localized areas of contaminated shallow groundwater are 
occasionally perched on top of glacial till, within fill, or in laterally discontinuous lenses of sand within 
glacial till deposits that do not discharge to Miller and Des Moines Creeks. The upper or shallow 
groundwater aquifer, located in advance outwash deposits, generally flows west and discharges to Miller 
Creek and Des Moines Creek where the creeks intersect advance outwash deposits. As indicated in 
response R-13-17, management of groundwater contamination is proceeding in accordance with all 
applicable rules and regulations. Remedial actions are being designed in coordination with Ecology as 
necessary to prevent potential threats to human or environmental health, including potential discharges 
of contaminated groundwater to Miller or Des Moines Creeks. 

The Port of Seattle has recently completed a groundwater study that characterizes subsurface geology, 
aquifers, and aquitards, groundwater occurrence, movement, and recharge and discharge relationships in 
the vicinity of the Aiiort  (Appendix Q A  of the Final EIS). In addition, a proposed study would 
evaluate potential impacts of known contamination sources on the intermediate or advance outwash 
aquifer. Information from these studies would be used to guide on-going groundwater management 
activities. The results of the completed study are summarized in Chapter IV, Section 10 of the Final EIS 
(beginning on page IV. 10-7). 

comment R-13-20: Ms. Batayola (Seattle Water Department) requested that the EIS identify the 
location rmddescription of the three Highline Aquifr production wells. 

-: Chapter IV, Section 10 of the Final EIS (Exhibit IV.lO-4) identifies the location of the three 
Highline Aquifer production wells and describes the Seattle Water Department artificial recharge and 
recovery program. The SWD has developed a well field in the Highline Aquifer (intermediate) as part of 
an artificial recharge and recovery demonstration program to augment the drinking water supply during 
peak summer demand periods. The Seattle Water Department operates three production wells in the 
Highline Aquifer. All three wells are located north of the Airport in the Highline Aquifer. Treated 
Cedar River water is injected into the wells (fall-spring), stored temporarily, and later withdrawn during 
peak summer demand periods (summer-early fall). In addition, please see response R- 13-21B. 
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Comment R-13-2U: Several commentors requested the conduct of additional studies as necessary to 
characterize existing groundwiater recharge, discharge, and movement (i.e., springs and 
seeps) on the west side of the Airport in the vicinity ofthe proposed third runway and to 
identiify potential grolmmvater mitigation. Comments receivedjvm Mr. Rohljs (City of 
SeaTac), the R e g i 0 ~ 1  Commission on Aviation Aftairs, Mr. Caldwell, the Southwest 
King County Community Group, hh. Batayola ( S e d e  Water Department), Mr. Derrick 
(Ring County Department of Development and Environmental Services), and M. Harris 
(Highline Water District). 

Response: Chapter IV, Section 10 of the Final EIS (beginning on page IV.10-7) summarizes the resub  
of a recently completed study and the objectives of additional groundwater studies being conducted by 
the Port of Seattle. In addition, please see response to comment R-13-3 and R-13-19. 

comment R-13-2ZB: A number of commentors noted that,  if existing groundwater contamination 
migraes to aquifers used by the Highlme Woter District, potable water could become 
contaminated, creating a potential health hazard. Comments of this nature were 
received from M+. Roh& (City of SeaTac), the Regional Commission on Aviation 
Aftairs, Mr. Caldwell, the Southwest King County Conummity Group, hh. Batayola 
(Seattle Water Deportment), and Mr. Hmis  (Hghllne Water District). 

Response: Numerous factors influence the fate and transport (or movement) of &taminants in 
groundwater, including the physical and chemical characteristics of the contaminants (e.g., water 
solubility, viscosity, molecular structure), the physical and chemical characteristics of the geological 
units (e.g., particle size distribution, structure, hydraulic conductivity), the quantity of contaminants 
present, groundwater movement patterns, and contaminant degradation rates. 

As indicated in responses R-13-17 and R-13-19 and in Chapter IV, Section 10 of the Draf?, there are 
several areas of localized groundwater contamination at the Airport. The Highline Water District and , - 
the Seattle Water Department (SWD) have two and three operating wells, respectively, in the Highline 
Aquifer and Deep Aquifer (please see response R-13-20). The generalized d i t i o n  of groundwater 
movement is away andfor cross gradient from the SWD wells and therefore, there is no risk of movement 
of existing contamination to those wells. The predominant groundwater flow d i i o n  is cross gradient 
from the Highline Water District wells, although some limited component of flow could be toward those 
wells. 

Risk of contamination to the Highline Water District wells depends on the fate and transport mechanisms 
affecting movement of groundwater contaminated by jet fuel and gasoline. Perhaps the most important 
factors affecting the partitioning, distribution, and movement of contaminated groundwater at the Airport 
are the physical properties of the contaminants (i.e., primarily jet fuel) and the physical propertits of the 
subsurface environment (i.e., geology). Jet fuel and gasoline are the most common contaminants present 
in l o c a l i i  areas of contamination at the Airport. The hydrocarbon constituents of jet fuel and gasoline 
have relatively low water solubilities and a high affinity to adsorb onto (bind to) silt, clay, and sand 
particles that are abundant in the geologic deposits present beneath the A i i r t .  Because of the physical 
and chemical characteristics of contaminants and the geologic deposits beneath the Airport, contaminant 
adsorption and retention capacities are high and there is limited movement of contaminants. In addition, 
glacial till and clay aquitards above the Highline Aquifer and Deep Aquifer have low to very low 
hydraulic conductivities, ranging from about 0.3 to 0.00003 feet per day, and low flow rates. Both the 
Des Moines well and the Angle Lake well are over a mile south or southwest of the nearest area of 
localized contamination near the Alaska Airlines hangar, and there is no indication from groundwater 
monitoring well data that contamination is moving toward either of these wells. All of these factors 
indicate that contaminant movement downward into the Highline Aquifer or Deep Aquifer is unlikely 
and poses little risk to the wells. Consequently, existing areas of localized contamination do not present 

-1 a threat to human or environmental health. 
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- 3 - 22: Mr. Frause requested ident$cation of the potential for pollutants in stormwater 
runoflto injiltate detention basins andcontaminate shallow groundwater. ( 

-: As indicated in Chapter IV, Section 10 of the EIS, conceptual stormwater management 
facilities include underground storage vaults, which would not allow stonnwater to enter underlying 
groundwater. These detention facilities generally are designed to hold water for short periods of time. 
The primary purpose of detention facilities is to detain stormwater runoff and prevent flooding and not to 
allow infiltration of stormwater. Additional analyses are being conducted by the Port of Seattle, as 
discussed in the Final EIS (page IV.lO-7), to examine the potential for using infiltration facilities. 
Stomwater facilities designed for infiltration would pre-treat the stonnwater to remove pollutants before 
the wmx was infiltrated. Please refer to Chapter IV, Section 10 of the Final EIS (page IV.lO-7) for a 
detadzd discussion on the potential contamination of shallow groundwater fiom detention facilities. 

Comment R-13-a  The Regional Commission on Airport Aflairs stated that settlements k o m  past 
litigation establhhed specific mearures for protecting the aquatic resources of Miller 
and Des Moines Creeks. 

-: Chapter IV, Section 10 of the Final EIS (page IV.10-20) includes a summary of the 
provisions relevant to Des Moines and Miller Creeks that are contained in the Stipulated Settlement 
Agreement and Agreed Order of Dismissal, which dismissed h4rs. Brasher's, Normandy Park Community 
Club's, and the City of Des Moines' appeal of the Porfs NPDES permit. 

- 3 - 24: The Southwest King County Community Group and Mr. Bolles requested that the 
correct confluence of Walker and Miller Creeks be shown on Exhibit N.10-4. 

m: The confluence of Walker and Miller Creeks is farther west than the area covered by Exhibit 
IV.l W. The alignment of Walker Creek within the area covered by Exhibit IV.lO-4 is correct. 

( 
R-13-25; Several cornmentors requested an assessment of the potential impacts on Walker \ 

Creek from the construction of the proposed runway. Comments received from Mr. 
Bolles. Mr. Frause, and the Southwest King County Community Group. 

-: Potential construction and operation impacts on Walker Creek from the proposed 
improvements would be the same as those for Miller and Des Moines Creeks if stormwater runoff is 
discharged to Walker Creek. Potential construction and operational impacts on surface waters of Miller 
and r -; Moines Creeks are discussed in Chapter IV, Section 10 of the EIS. In addition, an intermittent 
or ej-hemerally flowing reach of Walker Creek would be filled, requiring relocation and replacement of , 
the illled section as indicated in Appendi P of the EIS and Appendix P (Final Stream Mitigation Plan) 
of the Final EIS. 

Immediately downstream of the affected reach, Walker Creek flows through a large, beaver-impounded 
wetland complex Downstream of the wetland complex the creek is confined and channelized as a result 
of adjacent residential development. Habitat in the creek has been altered and degraded by urbanization. 
Chapter IV, Section 10 of the Final EIS has been revised to include a brief discussion of the existing 
habitat conditions immediately downstream of SR 509. 

nt R-13-26: Mr. Derrick (King County D e m e n t  of Development and Environmental 
Services) stated that some of the locations of historic flooding on Miller Creek have been 
incorrectly idenh3ed 

u: Chapter IV, Section 10 of the Final EIS has been revised to address the correct locations of 
historic flooding problems. 
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C~mment R-13-21. . Three commentors requested identification of regulations governing creek 
relocation. Comments receivedfrom Mr. Cl~ford the Regional Commission on Airport 
Afairs, the Southwest King County Community Group, and M. Roh* (City of SeaTac). 

Response: Creek relocation and realignment can be performed in accordance with existing regulatory 
requirements, including an approved stream mitigation plan, temporary water quality modification 
(Washington Department of Ecology), Federal Clean Water Act Section 404 (U.S. Army Corps of 
Engineers), and hydraulic project approval (Washington Department of Fish and Wildlife) permits. 
Refer to Chapter IV, Section 10 and Appendix P of the Final EIS for discussion of proposed stream 
relocations and applicable regulatory requirements. 

Comment R-13-28: A commentor requested substantiation that there is little or no risk of exposure to 
stormwater-borne pollutants during recreation. This comment was received from the 
Southwest King County Community Group. 

Response: As indicated in Chapter IV, Section 7 of the EIS, Miller and Des Moines Creeks do not 
support contact recreation (e.g., swimming or wading) during stonntlow events when pollutants in 
airport stormwater runoff would be present in these streams. During storm flow events, large volumes of 
water traveling at high velocities preclude contact recreation. Therefore, there is little or no risk of 
exposure to stomwater-borne pollutants. In addition, many pollutants in stormwater runoff are bound to 
suspended solids that pass through the creeks and into Puget Sound, resulting in quickly diminishing 
wncentrations of pollutants as storm events pass and base flow conditions return (page N.lO-4). Please 
refer to Chapter IV, Section 7 "Human Health" and Section 10 "Water Quality and Hydrology" of the 
EIS for a discussion of the potential for exposure to stormwater-borne pollutants and the potential for 
water quality impacts from stormwater runoff. 

Comment R-13-29: Two commentors requested ident@cahahon of potential impacts on Des Moines and 
Miller Creeks from borrow site activities. Comments received from Mr. Harris 
(Highline Water District) and the Southwest King County Comrmmity Group. 

-: Excavation at borrow source areas could result in temporary increases in suspended solids if 
soils eroded from cutslopes reach Miller and Des Moines Cneks. If borrow source area activities 
remove glacial till layers exposing underlying advance or recessional outwash deposits, groundwater 
recharge and discharge patterns could be altered. Total surface area at borrow source areas in the Des 
Moines Creek and the Miller Creek basin that would be disturbed by proposed borrow source area 
activities is approximately 171 acres and 52 acres, which is about 3% and 1% of the total basin area for 
each basin, respectively. As long as no impervious surfaces are developed, groundwater recharge would 
continue to occur at these borrow source areas; however, discharges to the creeks may be reduced if 
groundwater discharge patterns are changed. 

Comment R-13-30: A commentor stated that the decision not to take fill from Borrow Area 8 has 
nothing to do with mitigatrion. Comment received @om Southwest King County 
Community Group. 

Response: Comment noted. 

Comment R-13-31: The Southwest King County Community Group and Mr. Frame stated that another 
agency, instead of the Port of Seattle, should certz3 consistency with the Comtal Zone 
Management policies andprograms. 

Response: As indicated in Chapter IV, Section 13 of the Draft and Final EIS @age IV.13-l), the 
Washington Department of Ecology determines the consistency of the proposed airport improvements 
with the Coastal Zone Management Act (CZMA) and the Washington Coastal Zone Management 

) Program (CZMP) and must review the Port of Seattle certification statement for wmpliance with the 
CZMA and CZMP. 
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- 3 - a: Several cornmentors requested explanation of mitigation and protection measures 
for sdace  and groundwaters and suggests mitigation. Comments received from Ms. (, 
Brown, Mr. R o w  (City of SeaTac), Mr. Frame, Mr. Harris (Highline Water Districr), 
Mr. Matthews, Mr. A. Miller (Trout Unlimited), the Regional Commission on Airport 
Affairs, Ah. Schneider, Ah. Batayola (Seattle Water Department), and Southwest King 
County Community Group. 

-: Prior to discharging stormwater runoff, relocating Miller or Des Moines Creeks, or placing 
fill in the 100-year floodplain, the Port of Seattle must demonstrate, to the satisfaction of the applicable 
regulatory agencies (e.g., U.S. Army Corps of Engineers, and Washington Department of Fish and 
Wildlife, and City of SeaTac, if applicable) (see response to comment R-7-28 concerning the 
applicability of City of SeaTac critical area regulations to the Master Plan Update) in proposed 
mitigation plans that existing habitat and floodplain capacity would be replaced. In addition, these 
regulatory authorities must approve proposed mitigation plans prior to impacts on the existing resources. 
Stormwater runoff and Industrial Waste System discharges must meet National Pollutant Discharge 
Elimination System (NPDES) permit requirements, which include regular water quality sampling and 
reporting to the Washington Department of Ecology. Refer to Chapter IV, sections 10 "Water Quality 
and Hydrology", Section 12 "Floodplains", and Section 16 "Plants and Animals", and Appendices G and 
P of the EIS for detailed discussions of existing surface water and groundwater quality, floodplains, and 
stream habim, potential impacts on these resources; and mitigation measures. Also, the Final EIS 
contains a discussion of the conclusions of recent groundwater studies and recommended mitigation 
measures. 

WETLANDS 
( -. 

Comment R-141: Several commentors questioned how much wetland would be afected by the 
proposed improvements and whether impacts would be less if off-site borrow areas were 
ured n e s e  comments were receivedfrom Ah. Brown, Mr. Clzyord, Mr. Derrick (King 
County Department of Development and Environmental Services), and the Southwest 
King Comty Community Group. 

ResDonse: About 10.4 acres of wetland would be filled or otherwise directly affected by construction of 
the proposed Master Plan Update improvements, including the proposed new parallel runway. Borrow 
Area 8 would not be utilized, and wetlands in this area would experience no direct impacts from 
excavation. The affected area would be decreased by approximately 2 acres if none of the on-site borrow 
areas were utilized. This value represents all direct wetland impacts that could occur as a result of the 
proposed airport improvements. See Tables IV.11-1 and IV.ll-2 for a detailed listing of wetlands and 
the direct impacts on them. 

Comment R-142: Four groups submitted comments indicating that a wetland at 1000 S. 158th Place S. 
was not identified in the Draft EZS and sought clar#ication on the number of wetlmtds 
that would be aflected by SASA. These comments were receivedfrom Mr. Rohlfs (City 
of SeaTac), Mr. Derrick (Kng County Department of Development & Environmental 
Servicu). RegionaI Commission on Airport Affairs, and Southwest King County 
Community Group. 

Respo- All wetlands listed in the City of SeaTac's Critical Areas Map, the King County Sensitive 
Areas Map Folio, and the U.S. Fish and Wildlife Services National Wetland Inventory were included in 
the impact analysis. Additionally, wetlands were identified in off-site areas by aerial photograph 
interpretation and visual inspection from public roadways. A visual inspection of the area at 1000 S. 
158th Place in the City of SeaTac did not identify any wetlands. Existing wetland inventories, including 
the City of SeaTac's Critical Areas Map, do not identify a wetland at this location. 

i 
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Comment R44-3: Three commentors stated that wetland impacts outlined in the Dra) EZS are 
inconsistent with those described in the Flight Plan Project Phase Ill, Working Paper 
11. These comments were received from the Airport Communities Coalition, the 
Regional Commission on Airport Afairs, and the Southwest King County Community 
Group. 

Response: Wetland areas described in Flight Plan Working Paper 11 represent a general estimate of the 
total in the acquisition area that might be affected by the proposed new parallel runway at Sea-Tac. It is 
important to note that the working paper was prepared at a programmatic level (see response to comment 
R-43). The paper does not attempt to quantify area of, or extent of, wetland impacts. Wetland acreage 
values expressed in the Master Plan Update EIS represent the wetlands for which detailed review 
occurred including wetland delineations, aerial photograph interpretation, and existing inventory data 
Workmg Paper 11 estimated 100 acres of wetland in the airport area. The EIS identifies almost 150 
acres of wetland, with direct impacts affecting about 10 acres. 

comment R-14-4 k?. Heavey expressed concern that ifoff-site borrow sources were used wetland 
impacts could result. (m-site is defined as: Ian& not owned by the Port of Seattle 
other than the "on-site " borrow sources, identified as Borrow Areas 1, 2, 3, 4, 5, and 8). 

Resmnse; Imported fill would come from permitted and approved quarry and borrow locations. 
Wetland impacts associated with these locations have been addressed in the environmental 
documentation that was required for permitting of the borrow source. 

Comment R-14s: Mr. Frame and the Southwest King County Community Group asked for clm$cation 
of where the Port of Seattle will and will not excavate for borrow material. 

Response; The Port of Seattle has committed to not use Borrow Area 8 as a source of fill for the 
pmposed Master Plan Update improvements. However, as is identified in the EIS, other areas such as 
Borrow Areas 1,2,3,4, and 5 that may be utilized as borrow sources, as well as other Port owned land in 
the vicinity of Sea-Tac A i i ~  

Comment R-14-6: Mr. Rohl' (City of SeaTac) requested an expanded analysis of sheam andfloodplain 
mitigation 

Response; The Dr& EIS contained a very preliminary concept for mitigating impacts to streams and 
floodplains. Through additional coordination with the Corps of Engineers and the City of Auburn, a 
detailed mitigation plan has been prepared and is presented in Appendix P. 

Comment R-147: Several commentors stated that wetland mitigation should be done within the basin 
and disagree with the rationales expressed for conducting mitigation outside the basin. 
These comments were receivedfiom the US. Anny Corps of Engineers (Corps), Airport 
Communities Coalition, Mr. Anderson, Mr. Rohlfs (City of SeaTac), Mi: Derrick (King 
County Department of Development and Environmental Services), Mr. Mktthews, M. 
Miedema: Mr. A. Mller (Trout Unlimited), the Osterman family, A&. Patterson, Mr. 
Peyton (Ravenna-Bryant Community Association), Regional Commission on Airport 
Affairs, Ah. Batayola (Seattle Water Departmenf), and Southwest King County 
Community Groq. 

flesmnse; The Port of Seattle is committed to attaining "no net loss" of wetland finction or area. 
Wetland functions such as floodwater attenuation and stormwater storage would be replaced within the 
basin. Wetland area would be mitigated outside the basin because there are no identified sites withii the 
Miller or Des Moines Creek drainages that could contain the area necessary to compensate for the 
anticipated impacts. Please see the revised mitigation plan available in Appendix P. 

- .- 
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Regarding FAA draft Advisory Circular 15015200, at the time of preparation of this EIS, it was 
anticipated that the Advisory Circular will be finalized. These guidelines would recommend that wildlife 
attractions, including wetlands, within 10,000 feet of runways be removed or otherwise controlled to 

( 
reduce the risk to the traveling public. A detailed compensatory wetland mitigation plan has been 
formulated to replace the functions lost or diminished while attempting to ensure a reduced risk to 
human health, safety, and welfare. Appendix P contains the mitigation plans for the development of 
compensatory wetland mitigation, as well as the relocation of Des Moines and Miller Creeks. 

Comment R-148: Mr. Tate stated that wetland mitigation outlined in the Draft EZS fails to address 
impacts in the Sea-Tac area. 

&*.3ppse; The Port of Seattle is committed to attaining "no net loss" of wetland function or area. Due 
to L I ~  developed nature of the airport area, and the 10,000 foot guideline for wildlife attractants, land is 
not available in the Miller or Des Moines Creek Basins. Wetland functions such as floodwater 
attenu-+:an and stormwater storage would be replaced within the basin. The wetland function of wildlife 
habi: .ich has been deemed a hazard to aircraft operations, would be mitigated outside the basin. 
P l a  the revised mitigation plan in Appendix P. 

R-14-9: The Southwest King County Community Group &d about the role of regulatory 
agencies in oversight of wetland impacts. 

Resoanse: The U.S. Army Corps of Engineers has the authority to regulate activities in wetlands under 
Section 404 of the Clean Water Act. The Washington State Department of Ecology oversees Section 401 
of the Clean Water Act. A detailed description of permits required and the responsible agency is 
contained in the EIS. Also, see response to comment R-1-7. 

- - -: M. & Ms.  McKinney and the Southwest King County Communiw Group expressed 
concern as to whether regulafions protecting wetImuls were being observed and whether 
creation of new wetI& is an acceptable action. 

ResDonse: Various federal, state, and local laws regulate activities within wetlands. The Port of Seattle 
is working with the appropriate jurisdictions to ensure that impacts on wetlands are consistent with all 
applicable regulations. In addition, the Corps of Engineers (the Federal agency with expertise in the area 
nf wetlands, wetland impacts, and mitigation) has served as a cooperating agency in the preparation of 
d s  EIS; see response to comment R-1-7. Wetland creation is considered by regulatory agencies to be an 
acceptable form of compensatory mitigation for unavoidable impacts. 

R-14-U: The Airport Communities Coalition states that there wm insuflcient rmalysis of 
alternatives to wetland impacts. 

3 .. The U.S. Army Corps of Engineers states in their comment letter (August 31, 1995) that the 
>raft EIS appears to consider a reasonable and appropriate range of alternatives to satisfy Section 
;34@)(1) guidelines. The U.S. Army Corps of Engineers would also complete an alternatives analysis 
ttofore permits to alter wetlands are issued. 

-: The Southwest King County Communiv Group requested a listing of the Best 
Management Practices to be implemented 

Resoonse: The Best Management Practices most suitable for the proposed action are included in the 
mitigation plan presented in Appendix P. 
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C-: A number of commentors requested that specific detailed mitigation plans be 
included in the Final EIS. This comment was received fram Airport Communities 
Coalition, Mr. Rohlfs (City of SeaTac), Regional Commission on Airport Afairs, and 
the Southwest King County Community Group. 

Response; A sitespecific wetland mitigation plan is included as Appendix P of the Final EIS and is 
summarized on pages IV.11-6 of the Final EIS. 

PLANTS AND ANIMALS 

Commnt R-15-1: The Airport Communities Coalition, Ah. Brown, Mr. RoH3 (City of SeaTac), and the 
Osterman family expressed concern that the Drajl EZS did not provide s m i e n t  analysis 
of the potential impacts on plants and animals and threatened and endangered species. 
Specifcally, one commentor expressed concern regarding the effects of the proposed 
airport improvements on bald eagles living new the Airport. This commentor asked if 
proof of bald eagle w e  of tk Ahport viciniv could lead to denial of the proposed 
improvements or delay of the approval process. Several commentors requested that 
information regarding bald eagle sightings around Angle Lake be incorporated into the 
Final EIS. One commentor requested donmentation of potential impacts on red-tailed 
hawks in the study area and idenb9cation of measures to mitigate impacts on this 
species. 

Response; The effects of the proposed airport improvements on bald eagles are presented in Appendix 
K of the Final EIS. The Biological Assessment documents regular use of the study area and surrounding 
vicinity by non-breeding resident, migrant, and wintering bald eagles. Therefore, further proof of non- 

) breeding eagle use of the study area would have no effect on the review and approval pmcess for the 
proposed improvements. 

Following publication of the Draft EIS in April 1995, a new bald eagle nest was documented at Angle 
Lake (east of Sea-Tac Airport). An addendum to the Biological Assessment providing an analysis of 
potential effects of the proposed airport improvements on the eagle pair at Angle Lake has been 
presented to the USFWS for review. Final determination of effect from the USFWS of "not likely to 
adversely affect" was received in December 1995 following review of the Biological Assessment and the 
addendum. Associated agency correspondence is presented in Appendix A of the Final EIS. 

Red-tailed hawks regularly occur in unmanaged gfassland and wetland habitats in the study area. A 
detailed description of these habitats and their associated wildlife species is located in Appendix M of 
the Draft and Final EIS. Impacts on red-tailed hawks as a result of the proposed improvements include 
habitat removal, habitat degradation, and disturbance associated with construction. Refa  to page IV. 16- 
8 and IV.16-9 of the Final EIS for a more detailed discussion of potential impacts associated with the 
proposed improvements. 

Comment R-15-2: The Airport Communities Coalition expressed concern that the threatened and 
endangered species and critical habitats investigation war too limited m foms and that 
surveysJ5r several state- and federallplisted threatened and endangered species were 
not conducted. These species include the pileated woodpecker, great blue heron, 
northwestern pond turtle, and the northern red-legged fiog. fie commentor suggested 
that the Bajl EIS did not adequately &ess the extent of upland habitat impacts and, 
in turn, did not assess the impacts on threatened and endangered species occurring in 
these habitats. 

Besponse: Field studies conducted for the EIS and the Biological Assessment (Appendix K) included 
habitat surveys for all state- and federally-listed or proposed threatened and endangered species that are 
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know to have the potential to occur in the study area, including pileated woodpecker, great blue heron 
(not a state or federally listed or proposed threatened or endangered species), northern red-legged frog, 
and the northwestern pond turtle. Refer to Chapter N, Section 16 "Plants and Animals" and Section 17 

C 
"Endangered Species of Flora and Fauna" and Appendices K and M of the EIS. Habitat impacts are 
presented on pages IV.16-8 and N.16-9 of the Draft and Final EIS. 

Comment R-15-3: Two cornmentors requested clar~jkation of study area terminology used in the Draft 
EIS relative to plants and animals and endangered species. Mr. Peyton (henna-  
Bryant Community Association) and the Southwest King County Community Group made 
this comment. 

-: The detailed study area (described relative to biotic resources throughout the EIS) is the 4- 
square-mile atea surrounding the A i i r t  that is bound by Highway 99 to the east, S. 140th Street to the 
north, SR 509 and Des Moines Memorial Drive to the west, and S. 216th Street to the south. Refer to 
page IV.16-1 of the Final EIS. Study area boundaries were determined using preliminary site plans to 
incorporate the proposed Master Plan Update alternatives and their potential impacts. 

The study area described in Appendix K of the EIS is defined as the area along the Puget Sound 
shoreline from approximately 1 mile south of Brace Point to approximately 1 mile north of Salt Water 
State Park (refer to Appendix K, page K-9). This area was delineated as the study area because it is the 
closest concentrated bald eagle and peregrine falcon use area to the Airport. The study area included the 
territory of the only known nesting pair of bald eagles in the vicinity of the Airport. 

After completion of the draft Biological Assessment, additional information identifying a new eagle nest 
in the vicinity of Angle Lake was prdvided. As is noted, the proposed improvements would not affect 
the eagle nest at Angle Lake. 

-: The Southwest King County Community Group and Mr. Peyton (Ratennu-Bryant 
Community Association) stated thnt the Draj? EZS did not address potential indirect 
impacts on threatened and endangered species occurring in habitats immediately outside 
the area of the proposed airport improvements. 

m: The only state- or federally-listed or proposed threatened or endangered species likely to 
regularly occur in habitats surroundiig the proposed airport improvements is the red-legged ftog. 
Impacts on red-legged fiog populations outside the impact area &a result of construction and operation 
of the proposed improvements would be negligible and primarily related to increased competition from 
displaced individuals that may translocate from disturbed areas on the construction site. Bald eagles, 
peregrine falcons, great blue heron, and pileated woodpeckers occasionally occur in habitats swrounding 
the area; however, impacts on these species as a result of the proposed improvements would be 
negligible due to their limited use of the area. 

Collunenl R-15-5: The Southwest King Counv Community Group stated that several Priority Habitat 
Areas, as identified by the Washington Department of Fish and Wildlife, are located 
within the viciniw of the Airport. These areas include wetlands and open spaces located 
along Des Moines Memorial Drive South and the Miller Creek wetlands complex. l'%e 
commentor expressed concern that threatened and endangered species have the potential 
to inhabit these areas. 

-: Field studies conducted for the Draft and Final EIS and the Biological Assessment included 
habitat survz~.s for all state- and federally-listed or proposed threatened and endangered species known to 
have the potential to occur in the study area. The red-legged frog, a federal candidate species for listing 
as threatened or endangered, was observed in wetland areas and other aquatic habitats throughout the 
study area, including wetlands associated with Miller Creek. Refer to Chapter N, Section 17 
"Endangered Species" and Appendix K of the Draft and Final EIS for a detailed discussion of threatened 
and endangered species occurring in the area. 

c 
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comment R-15-6: Mr. Frause asserted that pollutants that dectfish and aquatic biota must also Gect 
people. 

-: The potential impacts of pollutants on water quality and aquatic biota are described in 
Chapter IV, Section 10 "Water Quality and Hydrology and Section 16 "Plants and Animals" and 
Appendix M of the EIS. Water quality in Miller and Des Moines Creeks has been degraded by 
urbanization. Water quality occasionally violates some Class AA water quality standards (e.g., pH, 
temperature, and dissolved oxygen) and fhquently exceeds the fecal coliform bacteria standard. In 
addition, the concentration of some metals (e.g., copper and zinc) during storm events may occasionally 
exceed Class AA chronic and acute toxicity standards. As indicated on page IV.10-4 of the Draft and 
Final EIS, because available data on the concentrations of metals am reported as total metals, and 
because state water quality standards are based on dissolved ionic forms, it is uncertain whether or not 
chronic and acute toxicity standards for these metals are occasionally violated. Increases in pollutant 
loading to these creeks during storms could contribute to violations of Class AA water quality standards 
@raft EIS page IV.lO-9 or Final EIS page IV. 10-13) and have adverse effects on aquatic biota. 

Concentrations and constituents of stormwater nmoff from the Airport generally are similar to those 
from other urban areas in the Puget Sound Region. The Port of Seattle is conducting additional studies 
on water and sediment quality in the receiving environment (i.e., Miller and Des Moines Creeks) to 
determine stormwater toxicity and relative pollutant contributions from the Airport, as well as to evaluate 
the conditions of these creeks. Please refer to Sections 10 and 16 of the Final EIS for discussion of 
potential impacts of pollutants on water quality and aquatic biota 

Potential impacts on people from polluted water depend on the types of pollutants, concentration of 
pollutants, and the frequency and duration of exposure to pollutants. Low concentrations of pollutants 
from airport stormwater runoff are present during storm events and high flows. Because there is no 

) ingestion of creek water and little or no contact with stormwater runoff in Miller and Des Moines Creeks, 
there is little risk of exposure, and potential impacts on people thus are unlikely. Please refer to Chapter 
IV, Section 7 "Human Health* of the EIS (page IV.7-9 of the Final EIS) for potential impacts on human 
health. In addition, as described in Chapter IV, Section 7 of the EIS, other potential routes of exposure to 
pollutants are through consumption of contaminated fish and shellfish or skin contact with contaminated 
sediments. Neither of these is expected to be a likely route of exposure because: (1) metals and other 
pollutants generally found in airport stormwater runoff do not bioconcentrate or bioaccumulate, (2) 
Miller and Des Moines Creeks do not support commercial fisheries, and (3) pollutants in sediments are 
expected to be at low concentrations and in forms that are bound to sediments and not absorbed through 
the sk i .  

~owtment R-15-7: I;he Southwest King County Cornrntuti& Group requested ariditjoonal information on 
air and water qualily and noise impacts on w i w e  and threatened and endangered 
species. 

-: Refer to Appendix K of the EIS for a detailed description of potential impacts on bald eagles 
and peregrine falcons in the study area. Additional text pertaining to noise impacts on wildlife is 
included on page IV.16-8 of the Final EIS. Refer to Appendix M, pages 8 through 10, for a discussion of 
water quality impacts on aquatic biota. 

C-: a. Brown asked for an @anation of the impact of the proposed airport 
improvements on salmon if they are added to the endangered list. 

Response: Impacts of the Master Plan Update alternatives on coho salmon, cutthroat trout, and other 
aquatic biota include potential changes in stream flow, water quality, and fish habitat as described in 
Chapter IV, Sections 10 "Water Quality and Hydrology" and Section 16 "Plants and Animals" and 

) Appendices M and P of the EIS. Potential construction and operational impacts on fish habitat and water 
quality fiom the Master Plan Update alternatives would be reduced or avoided by implementation of 
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proposed mitigation, including stormwater management facilities, stormwater pollution prevention plan, 
erosion and sediment control plans, and the Spill Prevention Control and Countermeasures Plan. The 
National Marine Fisheries Service has evaluated existing data and determined that none of the 

i 
Washington coho salmon stocks are threatened or endangered species. 

-: Mr. Derrick (King County Department of Development and Environmental Services) 
expressed concern that the Drafr EIS did not adequately address impacts on amphibians 
as a result of altered wetland hydrology andlor decreased water quali@ in the study 
area 

m: Alterations in wetland hydrology and water quality in the study area as a result of 
construction and operation of the proposed airport improvements would be minimized or avoided by 
proposed mitigation, as discussed in Appendices G and P of the EIS. Hydrologic modeling for the 
proposed improvements indicates no significant shift in flow regimes is expected to occur in the study 
area. In addition, no stormwater discharge into wetlands is expected to occur. Therefore, impacts on 
amphibians in the study area as a result of decreased water quality andfor hydrologic alterations are 
expected to be minimal. 

-: One commentor requested identifcation of uncIassified vegetation areas in Exhibits 
1 6 1  d 1 6 2 .  Mr. Derrick (King County Department of Development and 
Environmental Services) submitted this comment. 

m: Unclassified vegetation areas in Exhibits IV.16-1 and IV.16-2 are developed areas with little 
or no wildlife habitat value. Such areas include parking lots, roads, and densely populated residential 
areas. 

-: A commentor noted the Drafr EIS did not adequately address impacts on wildlife as 
a result of land use changes and habitat degraclation in the proposed airport 
improvement area Mr. Rohlfi (City ofSeaTac) submitted this comment. c 

-: Impacts on wildlife and wildlife habitat as a result of the proposed airport improvements are 
presented on pages IV.16-8 and IV.16-9 of the Draft and Final EIS. 

R-15-12: Two commentors suggested that the Port of Seattle maRe a commitment to restock 
fish in the ajhected streams as part of stream mitigation. Comments receivedfrom Mr. 
Frause, Mr. M~athews, and Mr. Peyton (Ravenno-Bryant Community Association). 

-: Comment noted. As mentioned in Chapter IV, Sections 10 "Water Quality and Hydrology" 
and 16 "Plants and Animals" and Appendix P of the EIS, proposed improvements at the Airport would 
require relocation of sections of Miller Creek and its tributaries. Prior to creek relocations, the Port of 
Seattle would require several permits and would have to demonstrate that replacement habitat is as good 
or better than the habitat that would be affected by Master Plan Update improvements. By creating more 
complex and diverse habitat types than exist on Miller Creek (see Appendix F of the EIS for description 
of existing habitat), the conceptual stream relocation plan presented in Appendix P would improve fish 
habitat compared to existing conditions. This plan was developed in c o o r d i i o n  with state and federal 
regulatory agencies. The Port of Seattle also would consider other mitigation opportunities, such as 
participating in proposed Trout Unlimited habitat restoration projects. 

- - Mr. Frause requested information on habitat impacts in the area as a result of the 
proposed airport improvements. Specifically, the commentmy inquired about the fate of 
the areas not characterized as managed grassland. 

Refer to pages IV.16-5 through IV.16-7 of the Draft and Final EIS for a detailed description 
of habitat impacts. ( ... 
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> 
HUMAN HEALTH 

Comment R-16-1: Mr. Bader, Regional Commission on Airport Affairs and the Southwest King County 
Community Group requested an explanation of the ground crossing movement of aircraft 
and the potential this may cause for accidents to occur. 

Resoonse: This comment pertains to how aircraft would move from the proposed new runway to the 
terminal area and the means by which ground collisions can be avoided as the aircraft taxi across the 
existing runways. In response, it should first be noted that the Air Traffic Control Tower at Sea-Tac is 
charged with the responsibility of managing safe and efficient aircraft operations, both on the ground and 
in the air. The operating rules of the ATCT are based on the principle that safety always has precedence 
over efficiency (or capacity). Adherence to this principle would ensure that the safe movement (taxiing) 
of aircraft while on the ground would not be adversely affected by the operation of the proposed new 
runway. 

To accomplish this end, the air traffic controllers would hold aircraft taxiiig to and from the proposed 
new runway from crossing the existing runways until it is safe for them to cross; that is, they would 
ensure that there is a safe time intewal between takeoffs and landing on the existing runways before they 
clear an aircraft to cross. During peak operating periods, this would sometimes require that they 
sacrifice some capacity of the existing runways to provide enough break'in traffic to allow a group of 
aircraft to taxi across safely. This reduction of capacity is accounted for in the calculations of the total 
capacity increase resulting from the proposed new nmway. This reduction in capacity to permit nmway 
crossing would not be substantial and would not justify the massive landfill requirements and other 
development costs required to construct a new terminal on the west side of the Airport. See response to 

-l comment R-3-23. 
I 

c -: Mr. Bader and Ms. Brown believe that the Final EIS should analyre the probable 
consequences andfrequency of aircraft collisions. 

Response: A review of aircraft accident statistics for Sea-Tac Airport for the past decade shows that no 
aircraft have collided in flight when operating to or 'from the Airport in local airspace. Thus, there would 
be no basis on which to speculate on the probable frequency of collisions and, by extension on the 
probable consequences of such collisions. The provision of a new paiallel nmway would enhance 
overall margins of safety by reducing airspace congestion and controller workload. 

Comment R-164: Mr. Buckingham wants to know how runway incursion rates will be dected by the 
proposed third runway. 

Response: Runway incursion rates are already so low as to preclude reliable statistical projections of 
how they would change. However, it can be reasonably concluded that the propensity for runway 
incursions would decrease with the addition of the proposed third runway. This increase in safety 
margins should occur because congestion on the airfield and in the local airspace, as well as controller 
and pilot workload, would be reduced as a result of the increase in operational capacity. See response to 
comment R-3-23. 

&nment R-IM: Mr. Frause wants to know how airplane fuel spills andfires would be handled in the 
event of a "seismic shake" and how would the Port responds in the cme of severe fires. 

Response: The Port of Seattle ARFF (Aircraft Rescue and Fire fighting) division have prepared 
emergency response plans for all likely types of emergencies and major disasters involving the Airport 
and its associated operations. These plans include earthquakes and fires. The emergency response plans 
would be updated to include the proposed new runway operations, expanded terminal facilities, and other 
changes to the Airport brought about under the proposed action being assessed in this Final EIS. In the 
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event of a major fire that would require resources beyond those available by the Port, a mutual assistance 
agreement would enable adjacent local jurisdictions to provide assistance. 1 
-: Mr. Bader, Ur. Brown and Southwest King Counw Community Group want to know 

why the synergistic health effects on humans who were exposed to noise, air pollution, 
construction impacts and ground water combined were not discussed? 

ResDonse: No studies have successfully linked these different sources of pollution from aircraft and 
other airport operations to an identifiable combined or synergistic effect on humans. Since there has 
been so little agreement from studies of the health effects of single sources of aviation-related pollutants, 
as discussed throughout Chapter IV, Section 7 of the EIS, it would appear to be unlikely that researchers 
would successfully link the combined effects of multiple sources in the foreseeable future. 

Comment R-16-6: l'h Regional Commission on Airport Affairs believes that the list of research 
submitted should be studied and included in the Final EZS: 

Resoonse: The health effects from high noise levels from various sources have been the subject of many 
studies around the world. Undoubtedly, there are adverse health effects from noise. This EIS 
stunmarks the changes in aircraft and surface transportation noise and identifies how the proposed 
Master Plan Update improvements would affect noise levels and populations exposed to various levels. 
The EIS also summarizes the studies of human health effects from noise. Most noise studies do not 
address health effects specifically from a i d  noise sources. Of the sources that assess aircraft noise, 
disagreements as to the effects exist. Therefore, this EIS has disclosed the fmdiig of the studies to aid 
decisionmakers with understanding the impacts. The results of those reviews are discussed in Chapter 
IV, Section 7 "Human Health". 

Comment R-16-7: A commentor noted that on Page N 7-5 of the Draji EZS, it WCLF stated that " .. some 
residences would encounter higher sound levels than they might have incurred with the 
Do-Nothing and others could actually experience lower sound levels." Southwest King 
County Community Group would like "could" and "higher" to be defined. In addition, 

< 
the commentor would like to see additional examples of where the lower sound levels 
would occur. Only one example is given in the area of Southern Heights Park 

Resoonse: The word "could" should be "would". This has been corrected in the Final EIS. The term 
''higher" can not be more specifically defmed, since the statement refers to a wide range of potential 
changes in noise levels depending upon the time frame, development alternative, and location of the 
receptor. Specific changes in noise levels for such varying conditions are provided in Chapter I!!, 
Section 1 'Woise Impacts" of the EIS. 

Comment R-16-8: Regional Commission on Airport Affairs and Mr. Forrey questioned why the Draft 
EIS document didn't include the calculation of property values based on the analytical 
approach developed in the report. -port Noise on H o w  Values? 

Resoonse: The Booz-Allen & Hamilton study prepared for the FAA (dated September 15, 1994) 
outlined a viable method of examining the effects of airport noise on housing values at the national level 
by using an approach referred to as the "neighborhood pair model." A series of studies conducted at 
Baltimore-Washington International Los Angeles International, and New York LaGuardia and Kennedy 
International Airports determined that the neighborhood pair model is viable and helps establish the 
boundaries of the effect that airport noise has on housing values at a given airport. However, Booz-Allen 
recommended that their approach not be used at this time to determine property values. In the Sumnuuy 
and Conclusions section of the report, it was stated that "the magnitude of this impact [of noise on 
property values] cannot be estimated at the national level at this time, since the results varied across a 
wide range for the Airports studied, and only a small sample of airports was considered." However, the 
general findings of this report are within the range of possible impacts presented in Chapter IV, Section 7 
"Human Heath" impacts. 

(. 
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comment R-169: Several commentors stated that the Drafi EZS is incorrect in its conclusion that there 
are no significant impacts on property values. Questions include: lPhy didn't the Drafi 
ED acidiess the efects of aircrafi noise on property values when there b e  been several 
studies conducted on this issue? Comments received from Airport Communities 
Coalition, M. Brown, the Glen Acres Homeowners Association, M. Hill, M. Osborne, 
Mr. Peterson, the Regional Commission on Airport Aflairs, the Southwest King County 
Community Group, Ah i%omson, Mr., Thompson, and Ms. Thomas. 

Response: The Draft and Final EIS utilized the FAA research on property values provided in a 1985 
study as footnoted in Chapter IV of the EIS (Aviation Noise Efects). Based on the FAA's review of 
historical studies, the FAA concluded that property values, as a general mle, might be reduced by 
approximately 1% per decibel above 65 DNL. As indicated in the statements from wmmentors, other 
studies have shown larger decreases in value per unit of noise increase. However, the commentors did 
not note that other studies have also shown no decrease, specifically studies conducted by real estate 
appraisers and litigation at Toledo, Cincinnati, and Minneapolis. More specific to the issue at Sea-Tac 
Airport, recent litigation over nuisance, inverse condemnation, and trespass by residents in the West 
SeaTac area. The jury failed to award damages to the other plaintiffs. [Favro et a1 v. Port of Seaitle (No. 
C92-1634211. Outcomes of other similar cases include: 

M e d o  Express aicport (TOL): Analysis was conducted on properties located within the noise 
contour which were sold after Burlington Express began night cargo flights at TOL. Based on a 
review of 60 to 70 properties that sold between 1991 and 1994, there appeared to be no evidence of 
lost valuation. In fact, of those properties, all appeared to sell for more than the previous sale 
amount. The recent sale of one home in the direct flight path and within the 65-70 DNL noise 
contour indicates the m e  result. The home sold for $73,000 in 1989 and in 1995 it sold for the 
asking price of $87,500. This home is identified in the latest TOL noise study for an insulation 
easement option pending FAA approval and funding. 

nt . i n '  a '  C cmn t~/No&gn Kentucky I emabonal A ~ r t  {CVG): From 1992 to present, CVG has been in 
the process of acquiring single-family homes within the 65 DNL noise contour (bad  on the 1997 
noise contours). The appraisal process used for the this acquisition of property included a total of six 
comparable appraisals (comps) for each parkel. Three of the comps were located within the noise 
contour and three of the comps were for properties located outside of the noise contour. (The Airport 
chose this process of using six wmparables in order to demonstrate that property located within the 
noise contows did not have lower market values.) 

This process was conducted on approximately 220 parcels. A summary review of each individual 
parcel and the comparable appraisals showed that there was no diminution of market value for the 
properties acquired by the Aiirt. 

aul International A i m :  In June 1970, a class action lawsuit was filed against the 
Metropolitan Airports Commission (MAC) in the Minnesota State Court on behalf of several 
thousand south Minneapolis property owners. During -trial hearings the case was dismissed and 
sent to the Minneapolis Supreme Court where the opinion of the Court said that it was not proper to 
litigate this type of case (noise effects on property values) as  a class action suit because it was too 
specific to the individual property owner. (Ario v. Metropolitan AirpoTfs Commission, 367 N.W.2d 
509 (Mi i .  1985) (claim of residential market value diminution by aircraft noise). 

The case, argued during two trials (the second was a jury trial), both found in favor of MAC. MAC'S 
legal counsel used detailed appraisal data (four comparables were used) supplemented by a computer 
regression analysis of Minneapolis-St. Paul real estate transactions. This analysis found that there 
are 12 factors that predict the sale price of a house. Noise was not one of these factors. The 
principal argument of this litigation ascertained that noise was a factor in south Minneapolis which 
may have limited the number of people available to buy a particular piece of property, but because of 
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the other amenities there in south Minneapolis, there was always a pool of buyers available to 
maintain market value. ( 

From the above points it can be concluded that there is a wide range of demonstrated property value 
effects, depending upon the Airport in question. Litigation at Sea-Tac Airport, in particular, failed to 
award damages due aircraft noise and the data presented demonstrates increasing property values. 

R-16-10: Regional Commission on Airport Affairs asked why the Draft EZS doesn't discuss 
the current litigation by the approximately I20 homeowners in Burien, Des Moines and 
SeaTac against the Port for diminution of property values, loss of quiet use and 
enjoyment, and trespass of their property? 

The case, litigated in the US District Court of the Western District of Washington, Favro et 
a1 v. Port of Seattle (No. C92-16342), was based upon 12 test cases alleging nuisance, inverse 
condemnation, and trespass. The jury recently failed to award damages in the test cases that were a part 
of a much larger consolidated lawsuit. At this point in time, the attorneys for the Port of Seattle are not 
releasing information about this litigation since it has not yet been determined what would happen with 
the rest of the lawsuits. The remaining 122 cases are pending and a trial date for these cases has not yet 
been set. 

t R-16-u: The Southwest King County Community Group believes that only one method of 
measuring noise shouId be used, particularly in the physioIogical and psychological 
sections of the EIS. 

There are two types of noise events that potentially could adversely affect human health: 
brief noise emissions that could interrupt human activities a n 4  in the extreme, cause actual pain to the 
listener, and; longer term noise exposure that could result in mental and physical diseases or adversely 
impact property values. These two types of noise events require entirely different descriptors (single- 
event metrics versus cumulative noise exposure metrics). As a result, the EIS presents both noise 

t 
measures. 

R-16-12: Mr. Peyton (Rovenna-Bryant Community Association) questioned if aircraft lights 
shine through home windows, a,fJecting motorists and blinding pedestrians. 

Lighting associated with the Master Plan Update alternatives is not expected to result in off- 
airport impacts due to the use of shielding techniques. Lighting emissions are discussed in detail in 
Chapter IV, Section 7 "Human Health" in the Draft EIS beginning on page N.7-13 (Final EIS page N.7- 
14). As no complaints have been received concerning light emissions from aircraft overflight, none are 
anticipated with the proposed Master Plan Update improvements. 

Comment R-16-13: The Southwest King County Community Group requested clarifiation of terms used 
in describing water quality. 

-: Existing water quality conditions and potential impacts on surface and groundwater quality 
are discussed in Chapter IV, Section 10 of the EIS. Potential impacts on human health from exposure to 
stormwater-borne pollutants are discussed in Chapter IV, Section 7 of the Draft and Final EIS (pages 
IV. ' - 9  to IV.7-11). Potential impacts on water quality from the Master Plan Update alternatives would 
be minimized or reduced by implementation of required mitigation, such as compliance with applicable 
regulations, including the NPDES permit for stormwater, and IWS system discharges and stormwater 
management requirements. The levels or concentrations of various pollutants in airport stormwater 
runoff have been monitored and continue to be monitored by the Port of Seattle. In addition, the Port of 
Seattle is beginning a stormwater receiving environment monitoring study that would include 
identification of water and sediment quality, evaluation of stormwater toxicity, and identification of the 
relative contribution and sources of pollutants. Monitoring locations on Miller and Des Moines Creeks 
upstream and downstream of the A i i r t  would identify water quality and determine the relative 
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contributions and pollutant sources and relative health of these streams (see Chapter IV, Section 10 of 
the EIS). 

As indicated in Table IV.lO-3, concentrations of pollutants observed (e.g., copper, lead, and zinc) in 
airport stormwater runoff samples are generally in the parts per billion range (e.g., 0.022-0.043 mg/L 
copper). These concentrations would likely be further reduced or diluted to a few parts per billion or less 
upon mixing with the receiving waters of Miller and Des Moines Creeks. Therefore, residents living 
adjacent to these creeks could potentially be exposed to pollutant concentrations on the order of a few 
par& per billion. As stated in Chapter IV, Section 7 of the EIS, however, residents are unlikely to be 
exposed to even these low levels of sto~nwater-borne pollutants because creek water is not used for 
drinking water, and recreation or contact with water does not occur during such storm flow events. 

Comment R-26-24 Mi: Bader states that the distribution list omits the National Transportation Safety 
Board (NISB). 

Response: In accordance with Federal law, the FAA is responsible for ensuring safety within the 
national airport system. The NTSB does not typically review EISs and, as such, is not listed on the 
President's Council of Environmental Quality (CEQ) regulations required distribution list. As an official 
representative of the NTSB did not request a copy of the report, none were provided. 

Comment R-16-15: M. Schuster (Wedgewood Community Council), Mr. Buckingham, Mr. Bader, M. 
Clark, Mr. .%?vie and the Regional Commission on Airport Aflairs are concerned about 
the increased potential for aircrafl crashes on or near Sea-Tac and the increased 

. .  . -- - e x p w e  to riskfir residents in su~rOlOfding.communities (e.g., Seattle, Bmra?en, Tukwila, 
SeaTac, Normandy Park, Des Moines, Kent, Federal Way, Auburn, etc.). 

Response: The Port of Seattle, the airlines, and FAA officials responsible for air traffic control and the 
safe operation of aircraft understand these concerns. Airports such as Sea-Tac are usually located close 
to or within the cities they serve. Because flights to and from these airports must overfly neighboring 
populated areas, the FAA has developed ainraft and airport safety standards that have nearly eliminated 
the likelihood of aircraft crashes into occupied areas. Most of these standards pertain to safe separation 
between aircraft, resulting in enhanced safety. These separation requirements, in turn, limit the number 
of operations that can occur to and from each runway during a given time period. 

To accommodate higher aviation demand at Sea-Tac A i r t  while maintaining the same level of 
operating safety, a new parallel runway is proposed. The proposed new runway would be designed and 
operated in accordance with the same safety standards that have served the Sea-Tac Airport community 
well for several decades. Chapter IV, Section 7 contains a detailed discussion concerning the how the 
accident rate would change in the future, with or without the proposed new parallel nmway and other 
Master Plan Update improvements. 

With regard to the development of the runway, the FAA notifies developers of FAR Part 77 limit. for 
development which could obstruct approaches to runways. The FAA would also specify the use of 
runway protection zones and related building restriction lines areas. These areas represent the locations 
where the highest incidence of aircraft accidents occur and which should remain fke and clear of 
structures and human habitation. FAA studies have shown that, on average, aircraft accidents occur once 
in every 1.2 million operations, and that the majority of those accidents occur in the airport's runway 
protection zones which are within 1,000 feet of the runway ends. 
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Comment R-16-16: The Regional Commission on Airport Aflairs believes that the Final EZS should 
discuss the consequences to the ATC system resultingfiom an increase in the number of 
larger and faster aircraft interweaving their flight patterns through the airspace of 

( 
several d~yerent airports in the Seattle area - Construction and operation of the proposed third parallel runway would not change the types 

of aircraft capable of operating at the Airport and thus would not affect the size and speeds of aircraft 
using the A i r t .  Thus, as aircraft operations would increase whether or not the proposed new runway 
is built at Sea-Tac, the same interweaving of flight paths of Sea-Tac and other area airports would occur. 
The FAA would not allow operations to occur in an unsafe manner and thus, has established procedures 
for sequencing and separating aircraft operating to various airports in the Region. 

Comment R-16-17: Regional Commission on Airport Aflairs questioned how many airports have both 
runway en& aimed at major cities on hills with tall buildings. 

Resoonse: The possible implication by the commentor is that the runways at Sea-Tac Airport point at 
tall buildiings located on nearby hills. In fact, Sea-Tac Airport is located at an elevation of 429 Mean Sea 
Level (MSL) compared to Puget Sound (sea-level). To the north of SeaTac, ground elevation raises 
about 125 to 400 feet. The tallest buildiings in the area are located in the central business district of 
Seattle, about 17 miles to the north of the Airport. The tallest is the Columbia SeaFirst Building (1,049 
MSL). Aircraft are presently required to be at a minimum of 3,200 MSL while flying near the Seattle 
central business district when making an ILS approach to Runway 16R When making a VOR approach 
to Runway 16R, aircraft need to be at a minimurn elevation of 2,000 MSL. 

R-16-u: Mr. Scmie requests that accident rates and Port liability be included in the 
executive summary. 

There is always a subjective judgment involved in selecting which material should be placed 
in the executive summary. In making such decisions, the principal criterion is to avoid making the (* 
summary so long that readers would find it overwhelming or confusing. Consequently, executive 
summaries typically focus on key findings. See response to comment R-2-13. 

R-16-19; Mr. Skarvie requests that the Boeing County Airliner mticle detailing accident rates 
by phase ofjight be included in the Final EZS. 

ResDonse: Comment noted. 

R-16-2Q: Mr. Scarvie questioned why the 0.4 per year accident rate would hold at a constant 
level while the air tra& is projected to increase by 30percent. - A review of the number of accidents at Sea-Tac Airport in the past decade (see Final EIS 

Table IV.7-5), suggests that the anticipated growth in activity would not affect aircraft accidents. 
However, due to rounding, the influence is not shown; due to such a low historical accident rate, the 
growth in activity is not expected to substantially increase the risk of an accident. Those data show that 
there were seven years with no accidents and three years - 1986, 1989, and 1992 - with one accident 
each. During this time period, total annual operations increased 50 percent from 224,052 to 339,459. 
This would suggest strongly that accident rates are decreasing over time at Sea-Tac Airport. 

t R-16-a: The Southwest King County Community Group questioned i f  the clear zones at the 
Airport will be of suficient size to protect people mound the Airport. 

ResDonse: Runway Safety Areas (RSAs) are and would be provided for all runway ends to protect 
aircraft that land short or overmi the runways on landing. Runway Protection Zones (RPZ's) are and 
would be provided to all runway ends to protect people on the ground where aircraft are at their lowest t. 
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flight levels. Additional areas of buffer beyond the RPZ's have been and would be acquired for noise 
abatement, providing collateral benefits of additional safety buffer beyond the FAA standards. 

Comment R-16-z: Mi. Osborne and M. Schuster (Wedgewood Community Council) stated that the 
Baft EZS failed to consider the potential for fuel dumping. One of the commentors 
questioned the effects offuel dumping on health. 

Aircraft arriving and departing Sea-Tac do not regularly dump fbel; only in extreme 
emergency conditions is fuel jettisoned. Occasionally residents perceive that the streams seen from the 
aircraft on takeoff as fuel leaking or dumping. These vapors are exhaust emissions and water vapor trails 
fiom wings moving through air. Fuel dumping only occurs in extreme emergency situations, when an 
aircraft can not land safely with the amount of fuel onboard. It is rarely done and, when done, is usually 
accomplished away hom the A i i r t  at higher altitudes where the fuel would evaporate before reaching 
the ground. As the fuel evaporates before reaching ground no adverse health impacts would occur. See 
response to comment R- 10-9. 

Comment R-16-23: Mr. Bader notes that the Human Health section indicates that six factors were 
assessed, but only f i e  were discussed -fuel spills were not discussed 

R- The reference to the sbah factor was a typographical error. During early drafts of the Draft 
EIS, this section contained a discussion of impacts from fuel spills. As this material was already 
presented in Chapter IV, Section 10 "Water Quality and Hydrology", it was removed from Section 7 
"Human Health", yet the reference was not corrected. The Final EIS contains a corrected reference in 
Section 7. 

Cowvnent R-16-21: Mr. Bader and Regional Commission on Airport Affairs believes that OSHA noise 

'3 standard are not an acceptable measure for sdety for residents in the Sea-Tac area 

_I -, As is indicated in the EIS, there are no sound level standards for aircraft overflight noise 
levels. However, the Occupational Safety and Health Administration (OSHA) has established workplace 
noise level standards to protect the health and welfare of workers. The context in which the OSHA 
standards are discussed in the EIS relates to the potential for auditory damage to humans. This is a 
physiological effect of noise that occurs irrespective of the affected individual's attitude toward the noise 
source. 

Qmment R-16-a: Mr. Bader and Mr. Benedum (Highline Community Hospital) would like the Port or 
FAA to commission an independent epidemiological health risk assessment to study birth 
defects and cancer in communities near the Airport. 

Respon~e: An independent epidemiological health risk assessment would entail long-term 
investigations at  numerous airports over a long period of time, perhaps as long as two or three decades. 
Such a study is beyond the capability of the Port of Seattle and could not be accomplished in time to 
assist in the decisions being assessed in this Final EIS. Instead, the FAA and the Port rely on published 
research findings, as interpreted by other studies for the Federal government. 

Comment R-16-26: Regional Commission on Airport Affairs stated that the ha$ EIS misquotes the 
finding of the Federal Agency Review of Selected Airport Noise Amlysis Issues (FICON) 
by inferring that FZCON concluded that noise-related health effects are so low that they 
cannot be related to the satisfaction of the research community. 

Response: The statement fiom FICON as it was quoted in the text of the Draft EIS is "In spite of years 
of study attempting to isolate the effects of airport noise on humans, the impacts appear to be so low that 
they cannot be related to the general satisfaction of the research community, particularly for noise levels 
below DNL 70." Although it was not quoted in the Draft EIS, FICON goes on to state "the issue of 
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whether significant non-auditory health effects results from aircraft noise still remains and requires 
additional research." The second quotation has been added to the Final EIS to clarify the paragraph. ( 

t R-16-27: Regional Commission on Airport Aflairs requested clmification of what original 
research h been done by FICON. 

ResDonse: The Federal Interagency Committee on Noise (FICON) was formed in December 1990 with 
the basic charter of reviewing specific elements of the assessment of airport noise impacts contained in 
documents prepared in pursuant to the National ~nvhnnlental  Policy Act (NEPA) and to Federal 
Aviation Regulation (FAR) Part 150, and to make recommendations regarding potential improvements to 
that process. FICON was composed of representatives from the Department of Transportation, Defense, 
Justice, Veterans Affairs, Housing and Urban Development; the Environmental Protection Agency; and 
the Council on Environmental Quality who coordinated their input from within their respective agencies. 
FICON cones-red no original research. Their activities were confined to the review of existing research 
in the field r -craft noise exposure. 

- ,tr28: Tke Southwest King County Community Group believes that the Final EIS should 
report on w e n t  American research into the eflecks of noise, air quality, water quality, 
fuel spills, radio transmissions and light emissions, andsafety. " 

The EIS, Chapter IV, Section 7 "Human Health", provides a review of recent, published 
research into the health effects of these pollution sources. 

R-16-3: The Southwest King County Community Group and M. Thompson believes that the 
Draft B S  should state that loss of sleep l e d  to emotional problems such as depression, 
fatigue, and irritability which in turn can lead to hyper tension, alcoholism, heart 
attacks, sclerosis of the liver, increased use of tranquilizers andviolence. 

I 

ResDonse: References to the effects of sleep deprivation have been added to Chapter IV, Section 7 of 
the Final EIS. 

Comment X-16-36 On page IV 7-4, column 2, paragraph 3 of the Draft EIS it is stated that "Recent 
comparisons of appreciation rates for residential property near Sea-Tac to properties in 
comparable areas located away from the Airport and to the average appreciation for 
King County properties, found no impact attributable to proximity to Sea-Tac.'"e 
Southwest King County Community Group and Regional Commission on Airport Afairs 
questions where the studies and research was pe$ormed for this comparison. 

-: A study contained in the Sea-Tac Airport Vicinity Lmui Use Inventory Project analyzed the 
relationship of assessed values of noise-impacted and non-noise-impacted parcels to potential airport 
noise effects on property values, the rate of property value increase, and the magnitude of the effect. For 
the study, a limited sample of 32 residential, 6 commercial, and 4 industrial parcels were chosen; the 
parcels chosen were evenly distributed in areas surrounding the airport. 

The study found that for residential parcels, the average yearly rate of increase in assessed value for the 
sample noise-impacted properties was not appreciably different from the average percent increase of the 
comparable non-noise impacted neighborhood for the 30-year period. The commerciaVindustrial parcels 
showed no adverse effect of aircraft noise on assessed property values; noise-impacted commercial 
properties appreciated an average of 0.3% more per year than non-noise-impacted commercial 
properties, and noise-impacted industrial parcels appreciated 3.8% more per year than non-noise- 
impacted industrial parcels. The study concluded that neither the existence nor the magnitude of any 
general effect on rates of appreciation of property values from airport noise was demonstrated. 
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In addition, in February 1995, claims of 12 plaintiffs alleging inverse condemnation, nuisance, and 
trespass were tried before a jury in Federal District Court. The jury awarded no damages. Similar claims 
of other plaintiffs still are pending. 

Comment R-26-31: Southwest King County Community Group stated that the Seattle area is not a cold 
climate; thm, residents are outside throughout the year. They indicated that interior 
insuIation does not help people who are outside. 

Response: The commentor's concern applies to virtually all areas of the country. Interior noise 
insulation only deals with activiies carried on in the home and leaves the outdoor areas of the property 
unmitigated. In that respect, while the Puget Sound Region is known for its desirable outdoor activities 
character, the Seattle area is more typical of colder-climate areas, during 4-6 months of the year, evening 
and night temperatures average at or below 50 degrees. 

Comment R-26-32: Regional Commission on Airport Affairs and Southwest King County Communiiy 
Group questioned why the issue of real-estate values were discussed in the human health 
section of the Draft EIS rather than in the section dealing with so&-economic impacts? 

Respnse: According to DOT/FAA Order 5050.4A Airport Environmental Handbook paragraph 47e(4) 
and paragraph 85d the discussion of induced socioeconomic impacts is to include shifts in patterns of 
population movement and growth, public service demands, changes in business and economic activity to 
the extent influenced by the airport development, effects on regional growth and development patterns, 
spin-off jobs created, and induced impacts on the natural environment. 

The human health section of the EIS presented issues associated with impacts to human health from 
noise, air pollution, water pollution, fuel spills, radio transmissions and light emissions, and accidents. 
As discussed earlier in this section, the Final EIS found no demonstrable link between aircraft noise 

- levels and property values. However, rather than omit the information, the EIS recognizes the potential 
for stress on local residents who fear that there would be adverse impacts. Therefore, the discussion of 
property value impacts was addressed in the noise impacts section of Chapter IV, Section 7, Human 
Health. 

Comment R-26-33: Most of the graphics in the Drafi EZS do not show Federal Wv, the third Iargest 
city in the county and the sixth largest city in the state. Mr. Priest questioned why the 
Drafi EIS does not address the potential noise impacts, health impacts, congestion, and 
properg values in this community from the third runway. 

Response: The northern portion of Federal Way lies withii the generalized study area and, as a result, is 
shown on all graphics that depict noise and land use patterns. In response to public comment, additional 
exhibits were added to Appendix C (Exhibits C-22 and C-23) to show the INM assumptions for flight 
tracks further away frmn the Airport. In addition, other impacts described in the EIS that affect the 
overall Region, also include impacts to municipal jurisdictions such as Federal Way; these regional 
impacts include social and induced socio-economic impacts. In addition, construction hauling from sites 
south of Sea-Tac A i i r t  would likely use I-5 to transport material to the construction site. Federal Way 
and other southern cities are shown in Appendix J relative to possible haul routes. 

Comment R-16-34: Southwest King County Community Group would like to know what is the exact 
number of homes in the newfightpath of the third runwq. 

Response: There is no way to quantify the number of homes "in the flight path" to an airport because 
the flight path is actually an indefiite, general path taken by a preponderance of aircraft. The 
generalized flight tracks used to graphically p o m y  average paths to an airport are helpful in illustrating 
where the aircraft normally fly, but they do not provide fmite boundaries for quantitative analysis. 
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Noise impacts of the proposed runway, on the other hand, can be quantified in accordance with 
DOTlFAA Order 5050.4A Airport Environmental Handbook paragraph 47e and paragraph 85a(1)(3), 
which is based on the number of houses identified within the 65 DNL noise contour (a finite area) 

I 
experiencing a significant increase in noise due to the proposed new runway. 

t R-16-35: Ms. Brown questioned why the Draft EZS documentation is inconsistent in its 
discussion of property value impacts. She requested that the inconsistencies between the 
statement in Chapter N page 7-4 that there is no change in property value when 
assessing economics and the statement in Chapter Npage. 7-5, "noise property value 
related stress" will continue upon implementation of the third runway be clarijied 

aesoonse: The two statements are shown below, as they appear in Chapter IV of the Draft EIS: 

Page IV.7-4 - "Recent comparisons of appreciation rates for residential property near Sea-Tac to 
properties in comparable areas located away from the Airport and to the average appreciation for 
King County properties, found no impact attributable to proximity to Sea-Tac." 

0 Page IV.7-5 - "To assess one element of stress, a worst case evaluation of property value impact was 
performed. This assessment was based on the assumption of 1 percent decrease in property value per 
DNL over 65 dBA. As discussed earlier, this overstates the impact of noise at Sea-Tac on property 
values. As is shown in Table IV.7-1, noise exposure would increase to some residences with the 
"With Project" alternatives and decrease to others. Thus, it is anticipated that airport noise property 
value related stress would continue in the future upon implementation of the Master Plan Update 
alternatives." 

There is no contradiction between the two statements. The first describes the result of recent 
comparisons of property values in King County, near and far from the Airport, which fail to demonstrate 
a measurable adverse impact of aircraft noise on property values locally. The second acknowledges that 
property owners around airports perceive that noise impacts their property values, a perception which, in 
the presence of increased noise impacts, creates emotional stress. The 1% rate of reduction of property 
value is a potential worst case illustration based on the findings of Aviation Noise Effects, referenced in 
Chapter IV, Section 7, shown to illustrate the potential level of stress that might be created, either in fact 
or only perceived. 

Comment R-16-34: Ah. Osborne and Mr. RoWfs (City of SeaTm) questioned how changes in jlight 
pattern will affect the property values of communities located in Southeast Seattle on 
the western side of the Airport and have these changes been addressed through analysis 
in an EALEZSprocess? 

See response. to comments R-16-8, R-16-9, R-16-30 and R-16-32. Some studies of noise 
effects on property values have shown that aircraft noise may decrease the value of residential property 
located around airports; however, other valuation studies by real estate appraisers have shown no 
decreases in value. 

R-16-37: Southwest King County Community Group would like to know what is the definition 
of "slight" when explaining that airport noise has only a slight impact on property 
values? 

Resaonse: A "slight" impact on property values was meant to include reductions of approximately 1 
percent (or less) decrease per decibel above 65 DNL. According to the research cited in the Draft and 
Final EIS @age IV.7-4), the decrease in property values was calculated for two study groups and ranged 
from 0.6 to 2.3 percent per decibel increase of cumulative noise exposure and a mean of 0.8 percent 
devaluation per decibel change in DNL. The study summarized the results by concluding "The bottom 
line is that noise has been shown to decrease the value of property by only a small amount -- 
approximately 1 percent decrease per decibel (DNL)." 
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Omment R-16-38: Why did the Draft EZS cite property value information from studies that are 20 to 30 
years old rather than current i n f o ~ ~ t l ~ o n ?  Comments received from Regional 
Commission on Airport Afairs and Southwest King County Commmity Group. 

Response: The review of research on property values is provided in a 1985 study from the FAA Office 
of Environment and Energy as footnoted in the Draft EIS. This study was used as the primary reference 
in the Draft and Final EIS for two reasons: it references research conducted in the 1960's when the 
impact from aircraft noise was greater as jet aircraft first entered the fleet and it includes a 
comprehensive review of a large number of published studies. A recent study, published in 1994 by the 
FAA found results similar to these earlier studies. 

ENERGY AND NATURAL RESOURCES AND HAZARDOUS MATERIALS 

Comment R-17-1: Commentors request that the Final EZS discuss the potential relocation, or 
abandonment, of electrical distribution lines; provide addtional analysis of electrical 
power and gas use; and identi& the location and impacts of the switching station and 
substation. Comments of this natwe were receivedfrom Mi. Mulder (Seattle City Light) 
and the Southwest King County Community Group. 

Reswnse: As discussed on page lV.18-5 of the Draft and Final EIS, the extent of off-airport 
abandonments depends on the final acquisition area However, the Final EIS notes that the extension of 
Runway 16U34R could affect Seattle City Light (SCL) electrical distribution lines. If this runway were 
extended, SCL's 26 kilovolt electrical distribution lines located along South 154th Street and South 
156th Way may need to be relocated. 

As discussed on page IV.18-4 of the Draft and Final EIS, public services and utilities provided by nearby 
cities and others would be affected slightly by changing airport demands. There would be little impact 
on off-airport services either from displacement or interruption in public services. No significant 
impacts are anticipated; therefore, further analysis of public services and utilities is not necessary. 

The final location for the switching station and substation would be determined during the final design 
phase. No significant impacts are anticipated; therefore, further analysis is not necessary. 

Comment R-17-2: The Southwest King County Community Group requested that the J&I usage in 
BTU's be translated into gallons. 

Response: The aircraft operations forecast indicates a growth of 30 percent between 1993 and 2020. 
Based on the growth in aviation demand and activity levels, the future fuel use in gallons was calculated 
and is provided for Alternatives 1 through 4 in the EIS in Table IV.22-1. The aircraft fuel consumption 
in millions of gallons is listed for the years 1994,2000,2010, and 2020. 

Comment R-17-3: Mr. &hneider and the Southwest King County Community Group questioned the 
projected growth in electrical usage. 

Response: Future electrical usage was determined to increase 24 percent over existing levels by the year 
2020 in Alternative 1, and increase by 65 percent over the Alternative 1 @Nothing) usage for 
Alternatives 2 through 4 (uWith Project") As is stated in the Draft and Final EIS "sufficient capacity 
exists in the existing&lity supply network to accommodate the increased energy consumption by airport 
facilities, with or without additional airport development". Therefore a new substation is not expected to 
be needed to handle future electrical needs. 
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-t R-17-4: Mr. Burke asked for an explanation of the dz@erences between jetfiiel andautojkel. 

ResDonse: Based on information from the Environmental Protection Agency, auto gas is presently 
filtered for low particulate emissions which are found in relatively high concentrations in jet fuel. There 
are, however, certain "carcinogenic chemicals" present in auto gas that are comparatively in lower 
amounts in jet fuel. Auto gas contains higher levels of Benzene, and 1-3, Butadiene where jet fuel 
contains a higher level of particulates. These higher levels of Benzene and Butadiene make auto fuel 
much more volatile than jet fuel. Both the Benzene and 1-3, Butadiene, and particulate emissions have 
been determined to possess the capability to incur carcinogenic effects on humans. Particulates, in 
particular, have been linked to, or is known to possibly result in cancer, asthma, lung-related deaths, and 
cardiac problems. See also response to comment R- 10-3. 

Comment R-17-3: The Southwest King Cowty Community Group questioned where the additionalfuel 
required for increased airplane activity will be stored. The commentor also wanted 
clarification on the number offuel tanks Delta Airlines operates. Finally, the commentor 
wanted d i t ional  information about the Olympic Pipeline tank fmm - how the tanks me 
filled, and what safeguards are employed to guard against leaks and spills. 

Resnonse: Clarification of the number of fuel storage and other aboveground and underground storage 
tanks and who is responsible for those tanks is provided in the Draft and Final EIS on pages IV.21-2 and 
IV.21-3. Additional information on the Olympic Pipeline storage tanks is included in the Draft and Final 
EIS in on pages IV.21-3 and N.21-4. 

m t  R-I 7-41 Mr. Frause and Ms. Bittenc had several questions regarding hazardous substances at 
the rirR sites identified in the Drafi EIS. These questions concerned the kinds of 
hazardous substances, how they me handled and treated, who is responsible for them, 
who is the emergency responder, and the likelihood of environmental contamination from 
hazardous substances at the risk sites. fie commentor also wanted clarification as to 
which sites were the responsibility of the Port of Seattle. 

ResDonse: The Draft EIS does not specifically identify all types of hazardous materials and waste used 
or generated at the Airport or the off-airport properties; in accordance with NEPA and SEPA, the EIS 
addressed only those substances that would be affected by the proposed Master Plan Update 
improvements. In general, these types of hazardous materials and waste used or generated on-airport 
include petroleum products such as fuels and lubricants, solvents, PCBs, and metals. They exist as both 
solids and liquids, and some may be explosive or flammable. Hazardous materials used at the Airport 
are manufactured off-site. Handling and treatment of these substances varies, and depends on specific 
materials involved. 

"In the vicinity" refers to sites outside Port of Seattle owned and operated properties on and adjacent to 
the Airport. The Port of Seattle is not responsible for activities and waste on properties they do not own 
or operate. Local fire departments would be responsible for emergency response to properties off the 
A i r t .  The locations of these properties are identified in Table IV.21-1 and in Exhibit IV.21-1. 

Suspected or confirmed hazardous materials and waste constituents for each site were not listed in the 
Draft EIS. The Final EIS provides an additional table (Table IV.21-2) containing a list of contaminants 
(by general category as presented in the Washington State Department of Ecology's Toxic Cleanup 
Program Site Information System Confirmed and Suspected Contaminated Sites Report) for each site 
identified in Table N.2 1- 1. 

The Draft and Final EIS states in Chapter IV, Section 21 that a Construction Hazardous Management and 
Contingency Plan would be developed to outline procedures for removal, storage, transportation, and 
disposal of known hazardous wastes encountered during construction activities. Implementation of 
construction best management practices and procedures outlined in the aforementioned plan would c 
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minimize the chance of, but would not guarantee prevention of, hazardous materials being introduced to 
the environment. 

Comment R-17-7: The Southwest King County Community Group wanted clarifcation on the costs and 
time required to clean up environmental contamination resulting fiom the undergromd 
fueling system at Sea-Tac Airport and proposed locations of new underground storage 
tank needed as a result of the proposedproject. 

Response; Groundwater contamination from leaking underground fueling systems is addressed in 
Chapter N, Section 10 "Water Quality and Hydrology" of the Draft and Final EIS. Additional 
information is provided in the Final EIS to more thoroughly describe the existing underground fueling 
system related contamination, its severity, and ongoing effo& to mediate it. Future fuel storage 
strategies and locations. 

-: The Southwest King C o w  Community Group indicated concern with the presence 
and status of leaking and other underground storage t& on Port of Seattle propem on 
and in the vicinity of the Airport. Also of concern was their impact on the aquifer. 

Response: Clarification of the number of fuel storage and other aboveground and underground storage 
tanks and who is responsible for those tanks is provided in the Final EIS in Chapter IV, Section 21 
"Hazardous Waste" in the applicable subsections. Residential underground storage tanks have been 
removed from all properties acquired by the Port of Seattle as part of its Noise Reduction Program 
(NRP) since approximately 1990. These properties include the areas formerly known as Riverton 
Heights and Marine View Estates. Prior to 1990, residential fuel storage tanks in NRP buyout areas were 
left in place" Groundwater contamination fiom leaking underground fueling systems is addressed in 
Chapter IV, Section 10 "Water Quality and Hydrology of the Draft and Final EIS. Additional 
information is provided in the Final EIS to more thoroughly describe the existing p&blem and ongoing 
efforts to remediate it. 

Comment R-17-9: A commentor questioned whether litigm'on 13 pending concerning the Port's 
hading of hazardous waste. n7rC comment was received fiom the Southwest King 
County Communi@ Group. 

Response: Please see response to comments R-13-11 regarding pending litigation concerning a citizen 
clean water act suit for alleged violations of the Port's NPDES permit. 

Comment R-I 7-10: A commentor had several questions related to the use of the burn pit at the Airport 
for firefighter framing, and the use of contaminatedfiels andjre foam at the burn pit. 
These comments were receivedfrom the Southwest King County Community Group. 

R m  Information on the use of the l ire pit to bum contaminated hel, and the disposition of fire 
foam used for training exercises, is included in Chapter N, Section 21 "Hazardous Waste" of the Final 
EIS. The Port of Seattle Fire Department has conducted, until 1995, annual fire fighting trainiig at the 
bum pit located near the southwest comer of the Airport. Typically, such training occurs over a three- 
night period during November. Use of the bum pit was suspended during 1995. A facility at Moses 
Lake, Washington, is planned to be used in 1996, and a permanent fue fighter training facility at North 
Bend, Washington is anticipated to be in use in 1997. 

Personal mmmunication with Earl Mundy, Port of Seattle, September 7,1995. 
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The King County Community Group requested clarification on the presence o j  or 
the potential for, contamination at the SASA and new runway area. This commentor also 
wanted clarzj?cation on the purpose of the concrete batch plant. 

i 
-: Appendix L of the Draft and F i l  EIS contains a detailed environmental site assessment for 
the proposed new runway development area. As part of the Final EIS for the South Aviation Support 
Area, an environmental site assessment was conducted and is included in the Master Plan Update EIS by 
reference. 

The concrete batch plant is an existing facility, located northwest of the existing runways and 
unnwiiately north of S. 154th Street, that is used to mix concrete when concrete repair work is required 
at the Airport. 

corn R-17-12; A commentor believed there was an inconsistency regarding the presence of 
contamination at a site (Sunset ParWTub LaRe Dump) and the use of that site as part of 
the North SeaTac Park The commentor wanted to know i f  the Port of Seattle was the 
owner of the site, and if so, for how long, and who was responsible for any groundwater 
contamination resulting fkom contaminants located there. The commentor also - - 
questioned the appropriateness of using a park site as a borrow source. nese  
comments were receivedfrom the Southwest King County Community Group. 

ResDonse: The status of the Sunset ParWTub Lake dump site is summarized in Chapter IV, Section 21 
"Hazardous Waste" beginning on page IV.21-7 of the Final EIS. North SeaTac Park is administered and 
is being developed by the City of SeaTacon land leased to the City by the Port of Seattle. North SeaTac 
Park is outside the areas being considered as borrow source sites. The Sunset Park/Tub Lake Dump site 
is located on property owned by King County. King County is responsible for any environmental 
contamination resulting from their activities at this location, including leaked fuel from underground 
storage tanks. Other contaminates identified at this location were the result of dumping by the military 
during World War 11. (. 

Conutgut R-17-12: The Southwest King County Community Group stated that the EZS should contain 
the "exact plan" for addressing hazardous materials at the Airport. 

ResDonse: The Port of Seattle is in the process of developing a fuel and hazardous substances spill 
control plan to address hazardous materials issues at Port of Seattle-run facilities at Sea-Tac Airport. A 
pollution prevention plan also has been prepared for Port-related airport activities (Sea-Tac International 
Airport Pollution Prevention Plan). These plans are expected to be updated periodically to reflect 
changing conditions at the A i i r t .  Airport tenants are responsible for developing and keeping current 
equivalent plans and policies for their activities at the Airport. 

comme m: M. Derrick (King County Department of Development & Environmental Services) 
stated that, 'We assume the Port of Seattle is working with the Washington State 
Department of Ecology to mitigate these concerns (impacts to the shallow and 
intermediate aquijrs and potential for contaminatedjill under existing runways) and 
encourage adjacent property owners not to cause impacts to the Port of Seattle's 
property. " 

Comments noted. Please see responses to comments R-13-5, R-13-9, and R-13-21B. 
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Comment R-17-fi: Mr. Derrick (King Cow@ Department of Development & Environmental Services) 
noted that Table I (Risk Sites) in Appendix L of the Draft EIS does not include all the 
suspected contaminant sites listed for the Airport in Ecology's Toxic Cleanup Program 
Confmed and Suspected Contaminated Sites Report. 

Response: As shown in Figure 2 of the Draft and Final EIS, Appendix L, that ESA covered only the 
area affected by placement of the third m y ,  immediately west-northwest of the Airport. A separate 
ESA was performed for the SASA property as part of that Final EIS, and is included by reference in the 
Master Plan Update EIS. Other Sea-Tac Airport sites were not listed because they did not fall within the 
search radius of the agency database search. 

Comment R-17-16: Ms. Batayola (Seattle Water Department) stated that the Energv and Natural 
Resources analysis should reflect the conservation efforts underwcly for water usage. 

Response: Comments noted. The water consumption analysis presented in the Final EIS reflects a 
conservation plan, which is included in Appendix Q-A. 

MISCELLANEOUS 

Comment R-18-1: The Regional Commission on Airport Affairs indicated that Sea-Tac is part of the 
overall air transportation system. As part of the system, they questioned how many 
airports have 3 parallel runways and how the improvements identifed fir Sea-Tac 
compared to improvements that are planned at other airports in the country. 

Reswase: After publication of the Draft EIS in April 1995, the Federal Aviation Administration 
published an Update to the National Plan of Integrated A i i r t  System @PIAS). The 1995 NPIAS 
indicates that there are 3,294 existing airports in the United States, 415 of which are classified as primary 
commercial air carrier airports. In addition, the Federal Aviation Administration publishes annually a 
summary of the actions that the Federal Aviation Administration and airport operators have available to 
improve the capacity of the National Air Transportation System; the Aviation Capacity Enhancement 
(ACE) Plan. The ACE Plan identifies the causes and extent of capacity and delay currently experienced 
in the system and outlines various planned and ongoing FAA projects which have the potential to reduce 
the severity of the problem. The Regional Commission on Airport Affairs also asked about safety at 
these airports. Safety issues at other airports was not evaluated in this EIS as it is not relevant. As has 
been discussed, the FAA has determined that a new parallel runway at Sea-Tac can be operated safely. 

Based on the findings of these reports, Table R-12 lists the improvements planned for the busiest 
airports in the country: 
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Cornmeat R-18-2; A number of comments were received which indicated a concern for the quantity of 
jiud that would be necessary to complete the runwqy and other improvements. The 
comments focused on whether or not the tmpayers wouldpqy for the improvements, and 

( 
how funds would be derived Comments concerning the f i c i n g  of the Master Plan 
Update improvements were receivedfrom: M. Brown, Ur. Bonnqy, Mr. Bullard (Queen 
Anne Community Council) M. Forrey, Mr. & Ms.  Matthews, Mr. Pqton (Ravenna- 
Bryant), Regional Commission on Airport Aflairs, Regional Commission on Airport 
Aflairs, Mr. Scarvie, M. Schreier, M. Springer, M. Tate, M. Wagner, Mr. Vaa, and 
the Southwest King County Community Group. M. Brown indicated that the Master 
Plan Updare does not meet the requirements of the Washington State Environmental 
Policy Act (SEPA) concerning economicallypractica1. 

ResDonse: As is shown in the Draft and Final EIS, implementation of all of the improvements 
identified in the Master Plan Update could cost approximately $1.5 billion (Final EIS page 11-43). This 
includes the following elements: 

Land Acquisition - $82-147 million 
New Parallel Runway, runway extension, runway safety areas and taxiway improvements - $280-429 
million 
Terminal facilities - $ 681 million 

0 Roadway improvements - $264 million 
Other landside improvements - $74 million 

As is noted in Chapter 11, the Port of Seattle anticipates the use of Federal funds derived from the 
Aviation Trust Fund to complete eligible improvements, as well as the use of Passenger Facility Charges, 
fees from airport tenants, and airport revenue bonds. Comments concerning the Draft EIS indicate that 
residents are concerned that funds collected from local residential real property taxes would be used. 
While the Port of Seattle collects revenues from the King County tax levy, none of these funds are 
currently used at Sea-Tac Airport, and none are anticipated to be used in completing the proposed Master 

(. 

Plan Update improvements. 

The Port has evaluated the cost of the improvements and determined that the improvements are 
fmancially feasible using airport revenue sources. One measure of financial feasibility is cost per 
enplaned passenger (CPE). A comparison of the CPE at Sea-Tac to other commercial airports is shown 
below. Currently, the cost of maintaining and operating Sea-Tac results in a $6.13 cost per enplaned 
passenger. Implementation of the Master Plan Update could increase the CPE in any one year to under 
$1 1. In comparison, the annual cost per enplanement at other airports is as follows: 

Detroit Metro (1994) 
Sea-Tac 
San Jose (1994): 
Orlando (1994) 
Chicago O'Hare (1994) 
Miami International (1995) 
Pittsburgh (1995 estimated) 
Honolulu 
New Denver International: 

Cost per 
EnDlanemed 
S 5.14 
S 6.13 
S 7.67 
S 8.51 
S 8.85 
S 8.94 
511.18 
$11.64 
$18.15 

Some cornmentors indicated that the increased costs from implementing the proposed new parallel 
runway (and other Master Plan Improvements) would increase landing fees to airlines such that aircraft 
operations would decrease. The cost per enplanement reflects the cost of all improvements and 
maintenance. As is shown above, the costs are not above the cost per enplanement at several other 
airports, and thus would not result in reduced aircraft operations upon completion of the improvements. 
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TABLE R-12 
COMPARISON OF 25 BUSY AIRPORTS 

Dmm the NPlAS LMed 
1994 Number ~ l r p o r t ~ a v e  TOM Cost of 

Alrwrt Aircraft ofRun- 3 P w l M  A c r a  ~mprovemen*l 
Operations ways Runways Planned Irn- (Thousands) 

Chi-(YHm 1 883,062 f 6 f No f 7,MX) ]Nop$nsunderrray-~$lskdnganenaWd [ 269,006 1 
- ..................... .: : ............. .... i --i... .--...---- -- 

DallasFMth WMth f 840.405 f 6 f Yes f 18,000 ]~xlendiiarristingdaseit~aral~km13,400feet i 405,050 
(ww) [Envionmartala~lbrmEastandWest f 

............. I ....... I.- 4.. ......................... i .........~~~. i ~ - ~ - e - 4 m t d  1 m - U 4 0  m. i 
Atanla-Hansfield [ 715,920 f 4 4 Yes f 3,750 JNe*rgsneral&hnnwayinu&maiderefia, i 4872(13 1 
.... ...........-.-....- i ........... I ............. "...1 ..-..-...l..-...... i... .... 

;...."e:. E? ............... 3 i k?." ...... .i .... .?:%"..-!-@L=- ---.- 
Miami M A \  i 557.680 1 3 i No i 3,303 iNewcanierR~8.6M)feet800feetncdhd j 325,462 

I 
. -~,  

]erjs~lsRurnvaySLmR. ~ c o J t o f S 1 7 0  [ 
..... ..-.---.--.. :- i ........ " ......... i :..A i m .  
~emsrlnremat (DM) i 530,839 5 j Yes [ 33,900 f A s e c o n d ~ r e p h a s e ~ t h e ~ d u p  f 454222 . . .  

I demand imsixmae 4 ........................A"-.- .............. .................. 
UVCI ( IS )  i 495.940 4 i No i 2m i N o n n n a y s ~ ~ a r a f i n s ~ 4  

. . . . . .  
f i 2 i No 1 662 iN/A 

I 
i i z &... ...."......".. " ......- " --.-.--.-.- i 126.986 

.......a-...-..- 

Orlando (ORL) 337,513 f 4 f Yes f 14,672 / R- 1R135R under- isexpededbbe f 596,461 
- ........................... .i -2.. -. i iii.i-i- [oprasonaln2M)Oes(imated~$IlSnwlh. i ..................... ... ............ ...... ..--... " .-.- ....--.... --..-. ".... 
An arldhnal runwav is under mstrudion as this taw was beinq ~fwared 1 

Area -Based on phone calk to the airporn identified above. Port of Seattle, August 1995 I 
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Ms. Brown indicated concern that the project, and its mitigation would not be practicable under WAC 
1 1 - 4 0  (6),c, iv and 197-1 1-660 (2) which state: i 

197-1 140: "(iv) Indicate what the intended environmental benefits of mitigation measures are for significant 
impacts, and may discuss their technical feasibility and economic practicability, if there is concern about 
whether a mitigation measure is capable of being accomplished." 

197-1 1-660 "states "Decisionmakers should judge whether possible mitigation measures are likely to protect or 
enhance environmental quality. EISs should briefly indicate the intended environmental benefits of mitigation 
measures for significant impacts (197-1 140(6)). EISs are not required to analyze in detail the environmental 
impacts of mitigation measures ..." 

As is shown, using the industry standard guide of cost per enplanement, the costs of improvements at 
Sea-Tac, including the environmental mitigation are fmancially feasible. Thus, the Master Plan Update 
improvements and environmental mitigation are economically practical. 

Comment R-18-3; Mi. Brown, Mr. Vaa, Mr. & M s .  West indicated that the cost of the proposed new 
runway would be substantially greater than the cost of developing a new runway at other 
major airports in the country. 

In contrasting the cost of developing the proposed new runway at Sea-Tac, care must be 
exercised in what is actually considered a cost of the proposed new runway. This cost, without 
environmental mitigation, would include, the land necessary for acquisition, the development of the 
embankment, the concrete for the runway and associated taxiwaydconnections and navigational aides. 
At Sea-Tac, the development of a runway with a length up to 8,500 feet would cost up to $481. m i l l i ~ n . ~  
While this cost is greater than most other new runway development, which does not incur the movement 
of substantial amounts of earth, these costs are not infeasible. In addition, when comparing the cost of 
improvements at Sea-Tac to other alternatives for satisfying the aviation needs of the Region, these costs 
are less than the alternatives. A review of the costs in Table R-12 indicates that these are all not 
comparable, as it appears that these costs primarily only include the cost of pavement, without earth 

(\ 
movement, environmental mitigation, etc. 

R-18-4: Ms. Vermeier requested a clmication of how the improvements to the Runway Safety 
Areas (RSIA) would be funded Her testimony indicated that the Port h a  already 
receivedfkndingfiom the FAA to address the W s ,  yet the Master Plan Update and EZS 
have not been completed. 

Ms. Venneier's comments refer to the statement in the Draft EIS: "The FAA issued a grant 
to the FAA which includes the following condition: By acceptance of this grant, the sponsor agrees that 
the safety areas for Runway 16U34R will be improved to dimensions acceptable to the FAA ...." The 
acceptance of the grant was for funds to maintain the existing runways. As is stated in the Draft and 
Final EIS, any alternation in the existing runways would require the Port to bring the existing runway 
safety areas up to standard. To ensure compatibility with the overall future plans for the Airport, the 
resolution of the runway safety area issue was also addressed in the Master Plan Update and, thus, 
included in the EIS. 

Comment R-18-5: Mr. J. Zhompson indicated that the detention center location on the maps in the EZS 
are incorrect. 

The maps that this commentor is referring to are the maps with ''Lake Reba Detention 
facility" directly north of Sea-Tac A i i r t  This label refers to the Lake Reba stormwater detention 
facility. This label has apparently been confused with the planned Regional Justice Facility, also called 
the Federal Detention Center that is planned for south of the Airport. 

@ Cost Estimates prepare by P&DAviation dated April 21, 1995 
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-? comments R-18-6: Several commentors recommend that construction and demolition waste be 
quantified for each alternative and that the Port investigate and implement a recycling 
program Comments receivedfiom Mr. Hansen ('King County Solid Waste Division), the 
Southwest King County Community Group, and Mr. R o y  (City of SeaTac). 

Response: The discussion on page IV.20-2 of the Final EIS reflect the inclusion of specific language 
regarding collection and disposal of construction, demolition and land clearing debris. 

As discussed on page IV.20-3 of the Draft and Final EIS, the projected quantity of waste generated at the 
Airport would not significantly affect King County solid waste disposal practices and facilities. No 
significant impacts are anticipated, therefore, further analysis of solid waste is not necessary. Currently, 
the Port of Seattle is investigating both solid waste and construction and demolition waste recyclers and 
programs. An effective and efficient program would be implemented in the future. 

Comment R-18-7: King County Solid Waste Division requested wording changes to correct or clarify 
data in the Dmfr EZS. 

Reswnse: Comments noted and are reflected in the Final EIS. 

Comment R-18-8: Mr. Mealy, M. Brown, Greoter Federal Way Chamber of Commerce, UP. Hill, the 
Ostermmr fbi ly ,  and Southwest King County Community Group asked how all impacts 
will be mitigated. The Airport Communities Coalition requested additional information 
concerning mitigation (in general). 

Response; Chapter V contains a detailed description of the actions required to mitigate significant 
impacts on the natural and built environment. As is shown ail of the significant adverse environmental 

3 impacts can be mitigated. 

I 
Comment R-18-2: The Regional Commission on Airport Affairs asked ifthe FAA had ever considered 

the enactment of a High Density Rule for Sea-Tac due to the close proximity of Boeing 
Field, Sea-Tac and Renton. 

Response: In 1968, the Federal Aviation Administration issued Title 14 of the Code of Federal 
Regulations, Part 93, "The High Density Traffic Airport Rule." The rule was promulgated to provide a 
temporary solution to airspace congestion at several major busy airports in the nation. Part 93 
established a limit on the number of movements that certain airports could actually efficiently handle. 
Limits were established for general types of aircraft activity such as Au Carriers and Scheduled Air 
Taxis and were based on capacity of the airport during Instrument Flight Rule (IFR) conditions. Such 
conditions are considered to be "worst case" weather conditions and were assumed to exist 100 percent 
of the time. 

Only five airports in the United States were subjected to the Quota Rule. These airports art: John F. 
Kennedy, LaGuardia, Newark, Washington National, and O'Hare. Since the enactment in 1968, the rule 
has been revised several times to reflect the improvements made at the airports and in the National 
Aiipace System. Some of the affected airports, and carriers operating at the airports, have recently 
sought permanent removal of the Rule. No evidence exists to indicate that the airspace in the Seattle 
area warrants consideration of application of a High Density Rule. 

C w . :  Mr. Peyton (henna-Bryant Communi@ Association) expressed concern that the 
analysis provided in the Drafr EZS is not sensitive to the overall condition of the human 
environment. 

Response: This EIS has been prepared in accordance with NEPA and SEPA procedural guidelines and 

) is intended to provide discussion of all factors that have a bearing on the proposal's environmental 
consequences. The purpose of these procedural guidelines is to declare policy that would encourage 
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productive and enjoyable harmony between humans and their environment, promote efforts that would 
prcwnt or eliminate damage to the environment, and stimulate human health and welfare. 

t R-18-11: M. Peyton (henna-Bryant Communiry Association) and the Southwest King 
County Community Group indicated that the past Master Plan for Sea-Tac indicated the 
Port "would not expand the runways". 

As is stated in the Executive Summary of the 1985 Master Plan (Final Report, Page 1): "A 
series of policy guidelines and assumptions were developed to reflect both stated Port policy and 
institutional and environmental constraints. For example, it was determined at the onset that no new 
runways at Sea-Tac would be considered, primarily because (1) the existing runway configurations had 
previously been determined to provide adequate capacity for the planning period, (2) there had already 
been an enormous investment into the existing runways, and (3) construction of the proposed new 
runway would have a large environmental impact." This statement has been construed by many 
neighbors of the airport as a commitment not to expand the existing airfield. It must also be noted that 
when that study was initiated, the findings of the Comprehensive Planning Review and Airspace Update 
Study had not been completed. Thus, that Master Plan was conducted prior to the understanding that 
Sea-Tac Airport would require airfield expansion to address the growing poor weather constraint. 

R-18-m: Mr. Peyton (Ravenna-Bryant Community Association) indicated concern that the 
Drafr EZS does not adequately assess displacements or the impacts on the community 
that would remain qfer the Port acquires property needed for the proposed runway. 

- On pages N.6-3 and IV.6-4 the Draft and Final EIS discusses the disruptions and 
a. ,dcements that would occur in the primary acquisition area located within the West SeaTac 
neighborhood. Displacement of a substantial portion of the West SeaTac area between 12th Avenue and 
SR-509 would occur. Disruptions and displacements would occur equally for all of the "With Project" 
alternatives. Page N.6-3 further notes that some people may choose to leave the area, but, it appears that 
nearby neighborhoods would be able to absorb those residents wishing to remain in the area. 

< 
The commentor suggests that property values may decrease and that "neighbors will scatter to distant 
places to be replaced by people with no prior connection with each other or the community." Although 
this scenario is possible, the potential impacts likely would not result in significant adverse impacts. 

Page l i .b-4 includes further discussion of community cohesion in the West SeaTac area. Residences 
that remain on the west side of SR-509 and Des Moines Memorial Drive South would notice the affects 
of displaced residences on the east side of SR-509 and Des Moines Memorial South visually, as well as 
effects on community functions and organizations such as churches, block-watch programs, and schools. 
Conversation of some of the acquired land to park or open space areas would help to counteract some of 
the potential losses in community cohesion by providing a location for other community activities. 
Please see Page IV.6-4 for further discussion 

As discussed on page N.6-4, acquisition would comply with the Uniform Relocation Assistance Act. 
Under this Act, the Port is responsible for "just compensation" for affected properties at "fair market 
values." Just compensation includes (where applicable) closing costs, moving costs, interest 
differentials, and replacement housing payments or rental differential payments. 

R-18-Ya; The Southwest King County Community Group requested thar text in the Drafr EZS 
regarding acquisition of homes be revised concerning the past acquisition program. 

ResDonse: Please see page N.6-2 of the Final EIS for a summary of the two most recent acquisition 
programs, the Sea-Tac Communities Plan of 1974, and the Part 150 Program of 1985. 
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comment R-18-13; The Southwest King County Community Group &d if all applicable rules and 
guidelines would be followed for wetlandr, creeks, aquifer and Underground Storage 
Tank impact. 

Res~onse: All applicable Federal, state and local regulations and guidelines related to wetlands, cnek 
headwater relocation, creek basin relocation, aquifer protection, and underground storage tanks would be 
followed. Currently, the Port of Seattle is negotiating an interlocal agreement with the City of SeaTac 
which would clarify the application and implementation of the Port versus the City regulatory provisions 
relative to the Master Plan Update improvements. See also response to comment R-7-28 concerning 
compliance with local critical areas protection policies. 

Comments R-18-&f: The Southwest King County Community Group requested that the Drsfr EZS 
disms minor impacts on public services and utilities and identifL the water source for 
the projected increase in use. Also, the Dr@ EZS should address building a water reuse 
facility to satisfi the projected increme in demand, identi& the completion date for 
construction of the domestic pumping system, and discuss sanitary sewer impacts under 
each alternative. 

Response: Minor impacts on public services and utilities are discussed on page N.18-4 of the Draft and 
Final EIS. Public services and utilities provided by nearby cities and others would be affected slightly by 
changing airport demands. There would be little impact, either from displacement or interruption, on 
off-airport services provided by jurisdictions. No significant impacts are anticipated; therefore, W e r  
analysis of public services and utilities is not necessary. 

The discussion of existing conditions for water usage discussed on page N.18-I of the Final EIS shows 
less increase in projected water use. Please see the revisions on page IV.18-2 of the Final EIS showing 

=-l the estimated completion date for construction of the domestic pumping system. 

- z- 
comment R-I&ZS: A commentor notes concern that the Drafr EZS does not mention that the Port will 

coordinate with the Seattle Water Department regarding implementation of a water 
conservation plan and r e l o c ~ ~ o n  of the 36-inch Bow Lake water line. Comment was 
receivedjrom M. Batayola (Seattle Water Department). 

Response: The Final EIS was prepared to state that "the Port of Seattle would coordinate with Seattle 
Water Department for relocation of the 36-inch Bow Lake line. Relocation of the pipeline would comply 
with Seattle Water Department design requirements. Port of Seattle would reimburse Seattle Water 
Department for all costs associated with relocation, including staff time, construction coordination, and 
other costs directly associated with the relocation. In addition, Port of Seattle would coordinate with 
Seattle Water Department to implement a water conservation plan. Please see the new text on page 
IV.18-6 of the Final EIS. 

comment R-18-16: Several commentors expressed concern that the Draft EZS does not discuss the issue 
of necessq street vacations west of the Airport or the extent to which the Port would 
abandon both 08-site and on-site public services and utilities. Also, the Lkafr EZS does 
not identify the source for the projected increase in water we. Commenfs receivedfiom 
the Southwest King County Community Group, Mr. Frame, and Mr. RohIP (City of 
SeaTac). 

Response: The City of SeaTac and Port of Seattle recognize that implementation of the proposed 
improvements at the Airport would from time to time require that some street right-of-way be vacated 
and acquired by Port of Seattle. As a result, the City and the Port of Seattle executed a Memorandum of 
Understanding on May 26, 1993, which states that the City would exchange 42.7 acres of vacated street 
right-of-way for a Bacre parcel owned by Port of Seattle. Currently, the City and the Port of Seattle are 

) negotiating vacations on approximately 25 acres of right-of-way that provide access to property already 
owned by the Port. 
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The extent of on-site or off-site public services and utilities to be abandoned would be determined during 
the final design phase. 

(% 

The description of existing conditions for water usage identified in the Final EIS on page IV.18-1 of 
shows a smaller increase in future use and identifies the water source for the increase; see response to 
comment R- 13-4. 

R - I w :  Southwest King County Community Group questioned the location and impact of the 
Airport Rescue and Fire Fighting (ARFF) failities in years 2000,2010 and 2020. 

ResDonse: The Master Plan Update would require the development of a replacement ARFF facility if 
the Nortb Unit Terminal is built, as this alternative would result in terminal development displacing the 
existing facility. As a result, the existing facility would be demolished and a new ARFF built north of 
the existing facility, slightly north of the North Unit Terminal. From the comment, it appears that 
residents have confused the office, and equipment storage ARFF with what is known as the bum pit. The 
bum pit is a location where fue fighting and rescue drills are conducted. Currently, a burn pit is located 
on the southwest corner of the airfield. Due to public concerns with this facility, independent of the 
Master Plan Update improvements, the Port is making plans to move this facility to North Bend, to a site 
that would serve as a regional iire practice/drill burn pit. The proposed new burn pit is anticipated to be 
available in 1997. 

- 8 - 18: Mr. Dinndorf (PSRC) requested t h  the EZS estimate any addtional costs and 
assess the jurisdictions' ability to fund utility projects consistent with the capital 
facilities elements of their comprehensive plans. 

ResDonse: As discussed on page IV.18-4 of the Draft and Final EIS, public services and utilities 
provided by nearby cities and others would be affected slightly by changing airport demands. There 
would be little impact on off-airport services either from displacement or interruption in public services. 
No significant adverse impacts or costs are anticipated, therefore, further analysis of public services and 
utilities is not necessary. Funding for utility projects consistent with the capital facilities elements of 
comprehensive plans is the responsibility of that jurisdiction. 

- - -: 18. Brown states "(2a) Why doesn't the last section of the Draft EIS Chapter 5 (4. 
Degree of controverd mention the allegations of improper procedures? (2b) Can the 
project be delayed git can be proven that the public was given misleading information". 

Resoonse: Ms. Brown refers to comments in the local newspapers from elected officials expressing 
concern with the activities of the Demandsystem Management and Noise Expert Arbitration Panel and 
the Major Supplemental Airport Study. To the knowledge of the Port of Seattle and the FAA, there have 
been no formal filing of charges of improper procedures in the conduct of studies associated with the 
Draft or Final EIS. Ms. Brown refers to alleged bribes in the context of the June 1, 1995 Public Hearing 
on the Draft EIS. As the Hearing Transcript notes (Page 38), Ms. Prichart provided the hearing officer 
with a can of Almond Roca (a locally produced candy). His comment in accepting the Almond Roca 
was "I've never accepted a bribe before, but since I don't have to make a decision on this case, I think I 
will, and I will share them with other staffers who might be inclined." 

Ms. Brown also believes that the public was provided with mis-information, as "Draft EIS Chapter 5 
appears to assume that the information provided by the Port to the public is comprehensive and accurate. 
It assumes the University sessions and meetings, were information tools. According to newspapers 
accounts, participants at the University sessions said the teachers were unable to answer important 
questions ....." As is reflected in the Draft and Final EIS, the Port of Seattle conducted several 
mechanisms to brief the public of the findings of the Master Plan Update as the study was being 
conducted, so that input could be received as the study progressed. Some residents were frustrated that a 
final plan was not available immediately so that all of the questions could be answered. Answers were 

c 
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provided to questions that could be answered, and if answers were not available, residents were informed 
of when answer would be available. 

Qmrnent R-28-20: The Regional Commission on Airport Affairs had questions regarding the Sea-Tac 
Communities Plan (1976) and the relationship of that plan to the current Master Plan 
Update. 

ResDonse: The Sea-Tac Communities Plan (1976) was a policy document produced from a joint 
planning effort by King County and the Port of Seattle. The plan, which covered an area of 
approximately 44 square miles sumunding Sea-Tac Airport, addressed the Airport's relationship to 
surrounding communities, with the goal of achieving land use compatibility. Sea-Tac Airport was 
expanded in the late 1960s, and the increase in air W c  and noise had a major impact on nearby 
residential areas. The plan recommended establishing a comprehensive Noise Remedy Program to 
acquire residential properties affected by aircraft noise, install noise insulation in other residential areas, 
establish aviation easements, and provide property advisory services. Water quality and surface water 
drainage were analyzed for Miller and Des Moines Creeks, and a land use concept for the Airport and 
immediate surroundings was developed. 

The 1976 Sea-Tac Communities Plan was followed, and supplemented, by several plans prepared either 
by King County or the Port of Seattle, including the Sea-Tac Area Update (1988) and the 1985 Sea-Tac 
A i i r t  Master Plan. The Sea-Tac Communities Plan did not recommend at that time (1976) the addition 
of the proposed new runway. The Sea-Tac Communities Plan forecast a total of 7,550,000 passengers 
enplaned by 1993. The Master Plan Update, as noted in Chapter I of the Draft and Final EIS, indicates 
that the actual total of enplaned passengers for 1993 was 9,400,000 (Final EIS page 1-8). Passenger 
growth at Sea-Tac Airport fiom 1976 to 1993 thus has been considerably greater (25%) than anticipated 
in the Sea-Tac Communities Plan. See also response to comment R-18-11. 

Comment R-18-22: Mk Rohl& (City of SeaTac) requested that the DraJ EZSprovidejuther analysis of 
the following: police andfire service, law enforcement relative to vice activity, and the 
criminal element typically associated with airports. 

Response; Under the LbNothing (Alternative l), the demand for public services would increase and the 
adequacy of those services could be compromised (see page IV. 18-4 of the Draft and Final EIS). Public 
services provided by nearby cities and others would be affected slightly by changing airport demands 
under the "With Project" alternatives. There would be little impact on services provided by off-aimrt 
jurisdictions, either -from displacement or intemption in publ$ services. No Hignificantimpacts-are 
anticipated, therefore, fiuther analysis of public services and utilities is not necessary. 

The Final EIS was prepared to address impacts from the Master Plan Update improvements on law 
enforcement activities. As is shown, implementation of the proposed action would not likely result in 
increased vice activity at the Airport. As a result, no significant impacts on public safety are anticipated. 

Comments R-18-22: Mr. R o w  (City of SeaTac) and the Airport Communities Coalition had questions 
or comments related to permitting issues. One commentor noted that two of the potential 
oftkite borrow areas idenh3ed in the Draji EZS currently me not permilled Another 
commentor noted that the Port needed to obtain a w e t l d  permit Jiom Washington 
State Department of EicoIogy and the Washington Department of Fisheries and Wildlife. 
The City of SeaTac requested that stonnwater runof mitigation and detention facilities 
be designed in accordance with the City's adopted code, which references the King 
County Sqfiace Water Design Manual. 

Response: The permit status of each of the proposed off-site borrow source areas has been updated for 
the Final EIS. The permits anticipated to be required for the Master Plan Update are noted in Chapter I1 
of the EIS. The Port of Seattle would obtain a water quality certification (Section 401) from the 
Washington State Department of Ecology, and a hydraulic project approval @PA) permit from the 
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Washington State Department of Fisheries and Wildlife. The U.S. Army Corps of Engineers would be 
responsible for issuing a Section 404 permit for the filling of wetlands. ( I  

As stated in Chapter IV, Section 10 "Water Quality and Hydrology" the Draft and Final EIS, the Port is 
committed to providing detention facilities and stormwater runoff mitigation pursuant to standards set by 
the Washington State Department of Ecology. These standards are more stringent than those in the King 
Coung Surface Water Design Manual, which is referenced by the City of SeaTac's adopted code. As 
stated on page IV.2-9 of the Draft EIS (Final EIS page N.2-9), the Port of Seattle is involved in 
interlocal negotiations with the City of SeaTac concerning jurisdictional authority. This process, which 
may not be completed until after the Final EIS is issued, is expected to resolve the issue of applicability 
of City of SeaTac regulations to the Master Plan Update. This resolution would include requirements 
relating to detention facilities and stormwater runoff. 

-: The Southwest King Coung Chamber of Commerce requested more definitive plans 
to improve the aesthetic qualities arsociated with the existing airport as well as the 
planned improvements. 

ResDonse: Comment noted. Chapter IV, Section 24 "Aesthetics and Urban Design" of the Final EIS 
contains an expanded presentation concerning general objectives of the Master Plan Update to improve 
the visual quality of the airport area As these guidelines suggest, as the design for additional facilities 
are undertaken, these aesthetic guidelines should be incorporated in to the design process. 

R-18-24: M. Peyton (Ravenna-Bryant Community Association) commented that no visual 
impact images are shown concerning the west side embankment. Further, they stated 
that the exhibits in Appendix Nab not show "the view of citizens and communities on the 
ground" nor do they describe any impacts that would occur3om ground shadow. 

ResDonse: The Final EIS contains improved analysis and definition of the proposed embankment for the 
proposed new parallel m a y .  As is shown, in the revised "Aesthetics and Urban Design" section, the 

t 
views of area citizens would not be adversely affected by the proposed embankment, due to the amount 
of construction related acquisition that is proposed and the distances that the remaining residences would 
be located. Based on this comment, a review of shadows was conducted to determine how the proposed 
embankment would affect area residences. This analysis showed that the existing embankment provides 
a shadow during early morning. The proposed embankment would slightly add to the shadowing by 
about 15 more minutes a day or less. 

Comment R-18-25: Mr. R o w  (City of SeaTac) requested that the Final EIS contain a discussion of the 
City of SeaTac b planned transit center andpedestrian links to International Boulevard, 
as well as the aesthetic qualities associated with the Master Plan Update improvements 
along International Boulevard 

ResDonse: Chapter 111, "Affected Environment" of the Final EIS includes a brief description of the 
actions that the City of SeaTac is either planning to undertake to improve International Boulevard or 
would like to see undertaken. These plans reflect information from the City of SeaTac Transit 
Supportive Lmd Use Master Plan which was briefly cited in the Draft EIS page 111-7 (Final EIS page III- 
8). See response to comment R-18-23. 

C o w - 1 8 - 2 6 ;  M. Brown questioned how litigation would d e c t  the construction schedule. 

Resaonse: Litigation could affect the timiig of the implementation of the proposed Master Plan Update 
improvements. However, until such litigation is filed it is not possible to define the type of impact that 
would result. 
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Comment R-18-27: Mr. Derrick (King County Deparhent of Development and Environmental 
Services) requested that the language be clarified as to the impacts of the "With 
Project" alternatives, as they felt that the impacts caused by the proposed Marter Plan 
Update improvements were not clear. 

Responstx King County's comments appear to be related to several sections comparing the impact of 
the "With Project" alternatives to the Existing conditions. In the Final EIS, all sections contrast the 
impacts of future years "With Project" to the comparable year Do-Nothing alternative. To supply the 
reader with other comparative information, the impacts of the future "With Project" impacts are also 
identified. 

Comment R-18-28: 7%e Regional Commission on Airport Aflairs asserted "Comment N-2-12 - Statutes 
- citation of: In citing statutes of the State of Washington, the FEZS shouId follow the 
standardpractice ... " 

Reswnse: The Draft EIS and Final EIS used the standard citations to the Revised 'Code of Washington. 
However, it appears that the commentor is referring to the individual comprehensive plan citations of the 
applicable jurisdictions. These are not intended to be citations to the RCW, but are the appropriate 
citations to the respective jurisdictional comprehensive plans as cited in the text. 

Comment R-18-29: A number of commentors indicated that the Draft EZS did not provide a thorough 
anaIysis and evaluation of aN adverse impacts that would result jrom the proposed 
Master Plan Update. Comments were received concerning a) flight safty b) quality of 
life &sues; c) health impacts, d) adverse sdace  transportation impacts; e) impacts of 
the Four-Post; e) impacts to Section 4@ Lands, a n d j  cost-benefits. 

Response: Most of the comments of this nature indicated concern that the evaluation focused on the 
areas closest to Sea-Tac Airport (see response to comment R-5-2) or that the Executive Summary did not 
accentuate all of the adverse environmental impacts (see response to comment R-2-14). The Draft EIS 
contains an exhaustive review of the existing and future environmental impacts across 26 categories. 
Included are impacts from noise, surface transportation, air pollution, human health (which addressed 
flight safety), DOT Section 4(f) park lands, etc. Chapters I1 and IV discuss the costs and benefits of the 
Master Plan Update. 

Comment R-18-26 Numerous commentors suggested alternative language or commented concerning 
typographical errors. Comments of this nature were received3om the Southwest King 
County Community Group, Mr. Peyton and the Regional Commission on A i v r t  Afairs. 

Reswnsez Each of these comments were reviewed relative to the text included in the Draft EIS. Where 
appropriate, changes were made. 
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APPENDIX S 

THE TRANSPORTATXON PLANNING PROCESS: 
Jurisdiction Roles, Responsibilities, and Relationships 

Washington State and its local units of g o v m e n t  are authorized to own, operate, and provide a variety 
of transportation systems, intennodal facilities, and services. The roles, responsibilities, and 
relationships of the state and local jurisdictions for the planning, development, and funding of these 
activities are established in state and federal statutes and mandates. The principal statutes include the 
Washington State Growth Management Act, Clean Air Washington Act, Regional Transportation 
Planning Act, High Capacity Transportation Act, Intennodal Surface Transportation Efficiency Act 
(ISTEA), and Clean Air Act. 

These governing statutes and mandates provide for a collaborative relationship between the state and 
local iurisdictions in develovine a commehensive transmrtation system. Regional Tnmmrtation and 
~etro"po1itan Planning 0rga&&ons 0s and e) have be& establishd to pvide 'a  framework 
where the state and local iurisdictions come toaether to coordinate tranmrtation svstem develooment 
through adoption and impl&nentation of the medbpolitan transportation (MTP).  he state and local 
iurisdictions retain ownershiv and remnsibilitv for develooing their tranmrtation facilities. but use the 
regional MTP process for d&elopmek, coordhation, fundh&land implerhentation of in&cture and 
p r o m s -  

Washington State Departments 

The Washineton State Tramortation Commission sets transportation ~olicv for the WashinPlton State 
Department Gf  rans sport at ion' (WSDOT), implements the planhg pm&s k d  monitors toward 

3 mcetine the state's 20 vex vlannine aoals. The WSDOT ~rovides mliw direction through the Statewide 
I ~ransp&ation plannhg k s .  -fiis process includ& State ~ & c ~ k a n s ,  statewide Transportation 

Improvement Program, and Management System Plans for highway pavement, bridges, highway safety, 
traffic congestion, public transportation and equipment, and intermodal transportation facilities and 
systems. These six management system plans provide information and assist MPOs and RTPOs in 
planning, programming, and fundiing transportation system goals. 

The Washington State Department of Ecology prepares the State Implementation Plan for Aim Quality. 
This plan is required by the Clean Air Act. State implementation plans are required for carbon 
monoxide, ozone, and particulate matter. These plans are used by MPOs and RTPOs in developing 
Congestion Mitigation and Air Quality Improvement Programs. 

Metropolitan Planning Organizations and Regional Transportation Planning Organizations 

Metropolitan Planning Organizations are designated by the Governor in areas with urban populations 
greater than 200,000. RTPOs include areas under 200,000 population. MPOs are cooperative 
organizations composed of local jurisdictions within a region and are responsible for Transportation 
Management Areas. MPOs are not governmental units, but planning organizations governed by an 
executive board principally composed of locally eltcted officials and a policy board to which citizens can 
be appointed. 

The Puget Sound Regional Council (PSRC) is the designated MPO for the four county metropolitan 
region of Central Puget Sound. It is responsible for development and adoption of the long range 
Metropolitan Transportation Plan. In addition, the MPO develops an associated land use plan that is 
based upon adopted local jurisdiction comprehensive plans and CountrJvide Growth Management Policy 
Plans. The planning process is guided by the MPO Executive Board. A comprehensive transportation 
planning work program is completed by the PSRC, including an extensive public involvement program. 
This study and evaluation proccss may include work performed by consultants, task forces, and expert 
panels, deemed necessary by the MPO, to assess transportation projects, associated impacts, and other 
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issues required to develop and adopt the MTP. Final adoption of the MTP is the responsibility of the 
PSRC General Assembly. The Assembly is composed of all jurisdictions that are members of the MPO. 

I 
The MTP is required to be financially constrained and reflect the regional land use planning assumptions. \ 

The MTP serves as the basis for project selection in the regional Transportation Improvement Program. 
This Program provides a list of prioritized projects, including efforts to ensure compliance with clean air 
goals. In addition, MPOs develop a collaborative process for the implementation of the regional 
congestion management system and other statewide management systems. MPOs are guaranteed a share 
of authority for federal Surface Transportation Program funds. 

Counties 

Counties comply with federal and state mandates to receive fundig support for projects. Counties 
regulated by the Growth Management Act prepare a Six Year Comprehensive Plan with a Transportation 
Element. This Transportation Improvement Plan contains the projects to be submitted for federal 
funding consideration. The projects identified in the plan are selected through a countywide process to 
ensure public involvement. The selection process is completed through the MPO process, where county 
elected officials participate in the regional project selection process. Counties maintain responsibility 
for local transportation projects funded by local transportation revenues, although projects are 
coordinated through the MTP. 

Cities comply with federal and state mandates to receive funding support for projects. Cities regulated 
by the Growth Management Act prepare a Six Year Comprehensive Plan with a Transportation Element. 
This Transportation Improvement Plan contains the projects to be submitted for federal funding 
consideration. The projects identified in the plan are selected through a citywide process to ensure 
public involvement. The selection process is completed through the MPO process, where city elected 
officials participate in the regional project selection process. Cities maintain responsibility for local 
transportation projects funded by local transportation revenues, although projects are coordinated 
through the MTP. i ? 

Trnnsit Agencies and Departments 

Transit agencies and departments participate in regional transportation planning through the MPO. 
Transit agencies or departments may identify capital projects for fundiig under the Surface 
Transuortation P r o m  and Darticioate in the ~roiect selection Drocess through the MPO. Transit funds 
may tk. obtained fi;;m fedeldl such &deral ~ransii~dministrati& Title III, the competitive 
 ort ti on of the Surface Transuortation P r o m  and Congestion Mitiration and Air Oualitv P r o m  and 
ihe WSDOT local progn& element oflthe competi&e wmpogent of the ~ d a c e - ~ ~ p o r t k i o n  
Programs. 

Public Port Districts 

Public port districts are general purpose governments authorized in state statutes, established through 
local referendum, and governed by an elected commission. Port districts are authorized to own and 
operate a variety of transportation and related facilities, including railroads, airports, marine vessels, 
trucks, and harbor and intermodal facilities. Ports also have authority to operate trade missions, 
economic development programs, and supporting facilities. Ports participate in regional transportation 
planning through membership in the MPO and development of the MTP. Transportation and intermodal 
facilities are identified as part of the Metropolitan Transportation Plan. Federal mandates, through 
ISTEA, place a high level of emphasis on the economic importance of intermodal connections and 
support targeting transportation investments on improving intennodal efficiencies. Ports may obtain 
transportation project funding support through the competitive portion of the Surface Transportation 
Program and Congestion Mitigation and Air Quality Improvement Program. In addition, funds may be 
requested on a competitive basis from the WSDOT Local Programs Division, including the 
enhancements and safety programs. 
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