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EXECISrIVE SUMMARY

The purpose of the Comprehensive Stormwater Management Plan (SNIP) is to provide for the
mana_em_t of stormwam"quantiW and quality required as mitigation for the Master Plan Update

(MPIJ) improvements for the Seattle-Tacoma Intemanonal Airport (STIA). The plan identifies
stormwater management standards that are administered throu_ the Clean Water Act, Section 401
Water Quality Certification, and Section 402 National Pollutant Discharge Elimination System
(NPDES) Permit.

In the interest of stormwater quantity management, the SMP includes recommendations that:

1. Identify new and existing stormwatcr detention facilities that will provide stormwater
detention for proposed MPU projects and, m some cases, retrofit the airport to developed
conditions existing prior to airport consu'uction;

2. Identify locations for detention facilities that avoid aircraft movement areas;

3. Propose design guidelines that minimize waterfowl atmaction to detention facilities; and

4. Propose a schedule for implementation of new stormwater facilities that is synchronized
with projects contained in the MPU.

In addition to the new facilities that are proposed for stormwater management, policies are proposed

in this plan that:

1. Provide stormwa_erdetention facilities to retrofit existing drainage systems;

2. Improve flow regimes m the receiving waters, namely Miller and Des Moines Creeks;

3. Provide supplemental flow to the creeks during low stream flow;

4. Provide opportunities, where appropriate, to incorporate infiltration into detention project
design; and

5. Provide adminisuative support to King County and local jurisdictions engaged in the basin
planning process.

Stormwater quality recommendations in this plan include:

1. Using appropriate best management practices (BMPs) to meet or exceed stormwater quality
treatment standards;

2. Retrofitting exis_g portions of the stormwater drainage system with BMPs;

3. Removing existing sources of stormwater pollutants from drainage areas where BMPs are
not proposed; and

4. Implementing projects that enhance water quality such as wetland restoration, stream
restoration, and enhancement of riparian buffer zones within the Miller and Des Momes
Creek basins.

Ongoing compliance of the stormwater management system with state water quality standards is
administered through the NPDES Pzl,,it and demonstrated by momtoring performed as part of the
NPDES P_,Lfit.
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TheSMP waspreparedbyfollowinga lo_calplanningprocessthatincluded:

1. Establishing the stormwatcr management goals, design standards, and desima guidelines and
constraints to _tide stormwatcr planning acdvidcs;

2. Analyzing the cxi_g hydrologic conditions, facilities, and stormwater quantity.'and quali .ry
conditions;

3. ReviewingtheproposedSTIA MPU improvemcnts,particularlytoidentifytheirpotential
impactsuponstormwatcrmanagementsystems;

4. Evaluatingfutureconditionsintermsoffloodflowandwaterqualityimpacts;and

5. Identifyingnew detcnuonfacilityconstruction,BMPs, and stormwaterqualitytreatment
options,andevaluatingtheproposedstormwatcrmanagementplanclcrnentsintermsof
achievingstandardsandcomplyingwithregulations.
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1. INTRODUCTION

1.1 PURPOSE

The Comprehensive Stormwater Management Plan (SMP) was prepared for the Port of Seattle

(Port) to guide the development of stormwater facilities for projects associated v_ith the Seattle-
Tacoma International Airport (STIA) Master Plan Update (MPU). Technical analyses for this plan

evaluated the feasibility of various stormwater management options, identified the potential issues
associated with stormwater detention at the ah-port (such as waterfowl atwaction), and recommended

a comprehensive plan for managing stormwater for STIA as a whole, after integration of the IVIPU
improvements.

The plan addresses construction for full build-out of the MPU program over the period from 1998 to
around 2006 (and possibly later). These projects encompass several major revisions to the airport,

including:

• New third runway and parallel taxiway;

• Expansion of the parking garage;

• New remote parking lots;

• New north terminal;

• Reconsmmtion of Concourse A (south terminal expansion project, or STEP);

• Development of the South Aviation Support Area (SASA);

• New air cargo facilities;

• New air traffic control tower; and

• Other minor projects.

Initial stormwater management planning for the MPU improvements was performed during the
Final Supplemental Environmental Impact Statement (FSEIS) (Port of Seattle 1997). The FSEIS
described the proposed MPU improvements and their potential impacts on streamflows in Miller l

and Des Moines Creek:, ',he receiving waters for airport stormwater drainage--and the measures

proposed to mitigate the impacts. This plan updates and refines those analyses by incorporating
revised stormwater management standards for water quantity and quality into the mitigation
analysis. A review draft of this plan was initially issued in June 1998. It was updated in November
1999 and August 2000 with additional analyses of revised flow control standards, water quality

treatment, and updated MPU preliminary designs and schedules. 2 This current draft responds to
written and oral review comments received from King County and other reviewers from November
1999 through November 2000.

WalkerCreekisatribute_toMillerCreek. Generaldiscussionsof MillerCreekincludeWalkerCreek.

2Note:ThisComprehen_veStormwamrManagementPlancontmnstheresultsof cummthydrologicandhydraulic_talysesof
ston'nwaterfacilitiesforMasterPlanUpdmeh,_,,uvemems.Ftn,th_"refinementof _is planwill occm"as lile MatterPlan
Updatescheduleisupdatedandfinaldemgnsof MPUimprovementsandstornwvaterfacilitiesareprepared.

ComprehensiveStornnvaterManagementPlan December2000
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1.2 GOALS AND OBJECTIVES

The overall goal of the SMP is to provide a desima basis for all MPU improvements to meet or
exceed applicable local and state stormwater regulatory requirements for storrnwater management.
The King County Surface Water Design Manual (the King County Manual; King Count3'
Deparmaent of Natural Resources 1998) and the Washington Department of Ecolog3"s (Ecology)
Stormwater Management Manual for the Puget Sound Basin (the Ecology Manual; Ecology 1992)
provide the foundation for these requirements. Additional stormwater management activities were
identified to protect Miller and Des Moines Creeks from increased stormwater runoff. To achieve
these goals, the following specific objectives have been identified:

• Design the MPU improvements in accordance with applicable stormwater re tnalations
and the conditions of approval for the MPU FSEIS (Port of Seattle 1997), and the
Governor's Certification of Compliance with Applicable Air and Water Quality
Standards (the Governor's Certification; Locke 1997);

• Meet Level 2 stormwater discharge criteria (as described in the King County Manual)
for all airport runoff; as measured downstream of proposed or existing detention
facilities, to mitigate impacts of stormwater discharge;

• Enhance stream low flows by ceasing the exercise of existing surface water rights
(obtained by the Port through property aequicitiom) on Miller Creek, supporting and
participating in the Des Moines Creek Basin Committee's flow augraentation project on
Des Moines Creek, incorporating infiltration into stormwater detention facilities where
feasible, and if necessary, supplementing low flow with stored stormwater;

• Mitigate the potential impacts of stormwater discharge on water quality in Miller and
Des Moines Creeks, thereby maintaining or improving the beneficial uses of the surface
waters in the Miller Creek and Des Momes Creek drainage basins; and

• Reduce potential waterfowl attraction to stormwater facilities through appropriate
design.

In addition to providing stormwater management for all new MPU improvements, the Port is
actively working with King County and local jurisdictions to implement the recommendations of
the Des Momes Creek Basin Plan (Des Moines Creek Basin Committee 1997), and is supporting a
similar planning process for the Miller Creek basin. The Port is committed to supporting the
recommendations of these -¢tudiesto (1) improve the management of stormwater runoff in Miller
and Des Moines Creeks, (2) help implement those recommendations that are found to be feasible,
and (3) explore opportunities to increase the performance of existing facilities, if the proposed
enhancement does not create a safety haT_rdto air wLt'tic.

1.3 DOCUMENT ORGANIZATION

The SMP is organized into eight sections. Section 2 describes the stormwater management
standards for water quantity and quality. Airport-specific stormwater design guidelines and
hydrologic analysis methodology are discussed in Section 3. Section 4 provides information on the
existing conditions at STIA, including drainage basins, conveyance systems, stormwater detention
facilities, water quality, best management practices (BMPs), and hydrologic modeling of the

ComprehensiveStormwaterManagementPlan Deeemb_2000
STIAMasterPlanUpdateImprovements 1-2 JJ6-2912-001(28)

AR 046381



existing conditions. Proposed MPU improvements are summarized m Section 5, which also
includes information on 1994 and future (2006) land use. Section 6 describes hydrolo_c modeling
of future condkions, and the associated stormwater quantity.'management options. Future

stormwazer quality is discussed m Section 7, wl.dch provides information on measures to mitigate
potential water quality impacts associated with the proposed MPU improvements, including source
control and treatment BMPs and receiving stream enhancement projects. References are listed in
Section 8.

Twenty-six appendices containing technical support data are included With this document under
separate cover (Volumes 2 through 4). Appendix A (Volume 2) contains data on hydrologic
modeling for individual MPU improvements. Calibration of the hydrolo_c model is summarized m
Appendix B (Volume 3). Appendices C through Z are contained in Volume 4. Existing detention
facility data and proposed detention facility drawings are provided in Appendices C and D. BMP
sizing estimations per unit area and water quality treatment BMP sizing calculations are included in
Appendices E and H. Appendix F discusses the feasibility of stormwater infiltration and Appendix
G discusses the benefits of acquiring water rights on Miller Creek. Appendices I through Z include
the Landscape Management Plan, flooding analysis, water quality BMP cost estimates, indusmal
wastewater system monthly discharge monitoring reports, downstream analyses for Miller, Walker,
and Des Momes Creeks, proposed stormwater conveyance drawings and information, consa'uction
erosion control information, Spill Prevention Plan, energy dissipation design, NEPL soil
information, stormwater analysis of the ASR Site, and IWS lagoon storage capacity modeling
results.
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2. STORMWATER MANAGEMENT STANDARDS

The Porthas established stormwater management procedures for MPU improvements to ensure that

regulatory requirements for stormwater control and t3-eatmerttarc met, and that potential
downstreamimpacts from the improvements are mitigated in accordance with the approved FSEIS
for the MPU (Port of Seattle 1997), the Governor's Certification (Locke 1997), and the Clean Water
Act.

2.1 WATER QUANTITY MANAGEMENT STANDARDS

The flow control standards adopted by the Port are in the King County and Ecology Manuals, which
do not have identical requirements. The Port's objective is to integratethese requirements to reduce
the impacts from peak stormwater runoff on Miller and Des Moines Creeks. First, however, the
base year and the targetwatershed flow regimes needed to be determined since they define the pre-
developed conditions and establish the goal for the flow control standards. Subsequently, the flow
controlstandardswere evaluated to achieve the goal.

2.1.1 Definition of Level I and Level 2 Flow Control Standards

Stormwater standards for the City of SeaTac and other local jurisdictions are based on the King
CountyManual.LevelIandLevel2 flowcontrolstandardsdefinedintheKingCountyManualare
providedbelow:

• The LevelI flowcontrolstandardcallsfordetainingthepost-developed2- and IO-year
peak flow rates to existing conditions.

• The Level 2 flow control standard requires the flow duration of post-developed runoff to
match the pre-developed flow duration forall flow magnitudes between 50 percent of the 2-
year flow event and the 50.year flow event.

The flow control standard defined m the Ecology Manual is provided below.

• The Ecology standards call for detaining the 10- and 100-year post-develo]_ed peak flows
and the 2-year post development peak flow to 50 percent of its existing rates.

The King County Manual's basic requirement for stormwater detention is the Level 1 standard,
which is intended to achieve the basic goals for stormwater management in urban areas. However,
the Level 1standard may not prevent increased sa'eambed and bank erosion or increased flooding.

The intentof the 50 percentflow reduction ts to account for the m_uacy of hydzologic modeling using event models, and
failureto accountforpeak flow duration. The Level 2 standard is generally more restnatve than the Ecology standard.. In fact,
Ecology proposesadopung the Level 2 sumdardto replace the examng standard(Ecology 2000b).
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In response to these differences, the Port has combined the _andards of the two manuals to create
an "'Enhanced Level I :'" flow control standard:

• Enhanced Level 1 standard requi_s detaining the 2-. 10-, and 100-year post-developed peak
flows to their pre-developed magnitudes.

Proposed regional detention facilities would provide the storage needed to control streamflows to
meet the Level 2 flow control goal, as discussed below.

2.1.2 Base Year

A common element of the different flow control standards is the need to define the existing {,pre-

developed) conditions. The selection of a base year defines the degree of basin development (i.e.,
impervious area and land cover) against which future development conditions will be compared, As
described below, current regulations specify different base year conditions. However, STIA
implementation of this SMP will involve retrofitting all of the STIA basins to pre-developed
conditions (as described m Section 2.1.3), which is mote restrictive (less developed) than the
proposed base years. Therefore, the base year comparison is used only to determine the de mee of
development that existed prior to application of the retrofitting standard.

Several base year alternatives were considered for defining the existing condition for the MPU:

• 1974 was used as the base year for the 1997 Seattle-Tacoma International Airport Storm
Drainage System Comprehensive Plan (]'IDR 1997). This base year was required by
Ecology in the August 1995 amendment to the Port's National Pollutant Discharge
Elimination System (NPDES) permit since 1974 was the first full year in which flow
controls were in effect in compliance with the Kludt (1972) stipulated agreement.

• The King County Manual requires the base year to be either (1) the year since 1979 in which

a project was permitted and consmaeted m compliance with the Manual, or (2) the year
1979, when King County first required flow controls (King County 1998). With the
exception of NEPL (see below), no significant drainage plans were implemented by the Port
between 1979 and the present; therefore, 1979 is generally the base year required by the
King County Manual.

• 1994 was used as the base year for the MPU EIS, with the assumption that all changes made
to airport land use since 1994 were the result of MPU activities or NPDES requirements.

1994 conditions were used to define existing conditions for purposes of retrofitting the airport, with
the exception ofNEPL. 5

4 "Enhanced" refers to the addinon of the }00-y_r peak for MPU improvements.5

NEPL was perrmtted m 1997 and constructed m 1997-1998, m compliance with the 1992 King County Manual. Therefore,

NEPL's extsung site conditaons are those created by the rote improvements and dramage faeihttes constructed per the approved

perrmts and entrmcnmng plans. If applicable, the retrofimng standard apphed to NEPL assumes that the exlsung constructed
parlang lot will be retrofitted.
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2.1.3 Target Watershed Flow Regime

To reduce stormwater peak flows and flow volume impacts from existing airport areas, the Port has
committed to adopting a flow control goal for su-eamflows in Miller, Walker. and Des Momes
Creeks that will protect the creeks from fi-equent,high velocity flows. The flow control goal. or
target flow regime, was det_llitined based on flow durationanalyses.° Development of the target
flow regime is described below.

Streamflow is expressed as a flow duration curve, which is calculated from a continuous streamflow
time series (or hydrograph). The flow duration curve shows the amount of time that streamflow is
exceeded at different flow magnitudes. Greater imperviousness in a watershed typically increases
the duration and magnitude of high flows in a sue,am if these impacts have not been mitigated
through detention.

The Miller and Des Moines Creek watersheds have been altered by human activities such as
farming and logging for more than 100 years (Des Moines Creek Basin Committee 1997).
Urbanization over the last 50 years (since the airport has been in existence) has resulted in total
impervious surfaceareawithin the watersheds of about 24 percent m Miller Creek and 30 percent in
Des Momes Creek.

While it was recognized that the level of imperviousness in Miller and Des Moines Creek
watersheds has resulted in considerable degradation of the natural stream ecosystem, to a certain
degree the streammorphology has stabilized and adapted to the more recent flow regimes. By re-
introducingstreamsto pre-developed (i.e., forested) flow regimes thatexisted priorto development,
unstablechannel conditions may again result, and the stream could require years to adapt to this
change. For example, a large reduction in peak flow magnitudes and sediment transport capability
could cause increased sedimentation in a channel.

In watersheds experiencing low levels of urban development' it has been shown that streams can
handle a certain amount of urbanization before signs of stream degradation are observed. The
relationship between watershed imperviousness and resulting stream channel changes has been
discussed in several comprehensive reviews (e.g., Scheuler 1994; Booth and Jackson 1997).
Research models and cla_t,_developed in the Pacific Northwest suggest that a threshold for urban
stream stability exists at about 10 percent impervioumess (expressed as effective impervious area).
Impervious area above this level results m unstable and eroding stream channels. Booth and
Jackson (1997) measuredhabitat quality variablessuch as pool and riffle sequence, overhead cover,
and wetted perimeter. They found decreases in these radices at l0 to 15 percent imperviousness.
Therefore, 10percent imperviousnesswas identified as athreshold for degradedchannel conditions.

There is currentlyno policy by local jurisdictions to retrofit the Miller and Des Moines Creek
watersheds through the site development permitting process. During the Des Momes Creek
watershedbasin planningprocess, the Des Moines Creek Basin Committee chose to rely on regional
detention facilities to mitigate existing impacts for development constructed prior to adoption of
stonnwater detention standards (first enacted by King County in 1979 and then upgraded in 1990

e A flow duration_alysis depicts the perc_t of nine that arange of flows areexceeded over the hydrologic periodof record.
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and 1998). In the Miller Creek basin, the MCDF was constructed m 1992 by"King Count." to
reduce downstream flooding and reduce the impacts of furore development.

Therefore, for the purposes of es_Lblisb.inga targetflow regime, a uniform watershed" land cover of
10 percent impervmus was assumed, with 15 percent pervious grass and 75 percent pervious
forest,s'9 Basing target flows on theoretical basra development of 10 percent is expected to reduce
exis_g peak flows and duratiom and be beneficial m maintaining stable stream channels (Ecology
2000a).

The above assumptions and goals are compatible with the goals of the Des Moines Creek Basin
CommitteeforstabilizingtheDesMomes Creekchannel.TheDraftPreliminaryDesignReportfor
theDes MoinesCreekRegionalDetentionFacihty(RDF)notesthatthecriticalerosiveflowrate
undercurrentconditionsishigherthanwouldexistunderforestedconditions(KingCountyCIP
DesignTeam 1999).With theproposedreductioninassumedimperviousarea,theresulting
assumedpre-developmentflowdurationcurvewillbelowerthantheactualexistingconditionsflow
durationcurve.

2.1.4 Updated Detention Reouirements

During Section 401 Water Quality Certification discussions with Ecology in 1998, additional
mitigation to reduce _ormwater discharge rates was identified. To provide additional protection to
Miller,Walker,and Des MoinesCreeks,thefollowingstandardswereaddedtothemitigation
requirements for MPU improvements:

• In the Miller and Walker Creek basins (draining airport areas), the stormwater detention
facilities will be designed to Level 2 (using a theoretical basin development of 10
percent impervious area as described above). For sub-watersheds draining to the Miller
Creek Detention Facility (MCDF), additional future analysis by the Port or the Miller
Creek Basra Committee may show that the target flow and Level 2 standards can be met
at the outlet of the MCDF (with or without expansion or modification of the facility).
Stormwater detention facilities shown by the Port may be modified, with approval by
Ecology, to reflect using available detention m the MCDF and a new point of
compliance. In either case, the objective to meet the target flow using the Level 2
standardin Miller Creek will be met.

• The Level 2 detention storage will be provided in on-site stormwater detention vaults in

the Des Moines Creek basin (using a theoretical basin development of 10 percent
impervious area). However, if the proposed Des Moines Creek RDF is constructed, the
detention standardwill be Enhanced Level 1, and 1994 land cover will be used.

7For application of this standard a "watershed" means the area that drainsto a detention pond and/or has a tmique point of
comp|iance.

This target flow regime of 10percent impervmus area, 15percent grass, and 75 percent forest is more restn_ve than the flow
reglme used m the November 1999 SNIP. The prevmusretrofittmgtarget flow also assumed 10 percent imlx.rwous area,but
cxls'nngimpmnouswasconvenedtograss,andtheremainingpennousareawasunchanged.

In watersheds when enu_ng irrgg-nousarea is less than 10 percent, the impervmus areats not chmged md the difference
between actual percent impennous and 10percent is assumedto be grass.
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• 100-year peak flows will be matched to address potential downstream flooding.

The point of compliance for Level 2 analysis is the doga_.stream futur_ subbasin outlet (see
Appendix A - Figure A-7 for node Iocations).l°

2.2 WATER QUALITY MANAGEMENT STANDARDS

This section describes the regulatory and trtmtment standards required to retrofit existing developed

areas and to provide water quality BMP guidance for MPU projects.

2.2.1 Regulatory Reouirements

Water quality is regulated by the Federal Water Pollution Control Act (33 USC § 1251, et seq.), also
known as the Clean Water Act, and the Washington Water Pollution Control Act (RCW 90.48).

The Clean Water Act was designed to protect the "chemical, physical, and biological integrity of the
Nation's waters (U.S. Environmental Protection Agency [EPA] 1993)."

The portions of the Clean Water Act relevant to this project are implemented through Section 401

(water quality certification), Section 402 (NPDES) and Section 404 (addressing fill in waters of the
United States). Issuance of a 401 Certification for the MPU improvement considers standards that
are required at one point in time, whereas the N-PDES Permit under Section 402 considers

compliance with standards over time.

The Port's ongoing compliance with the Clean Water Act and, in turn, protection of STIA's
receiving waters, are demonstrated through compliance with its Section 402 (NPDES) Permit,

administered in Washington by Ecology (Ecology 1998). As stated in the associated Fact Sheet for
the Permit, "compliance with the effluent limitations and other conditions in this permit constitutes

compliance with the Federal Water Pollution Control Act... and the Washington Water Pollution
Control Act (RCW 90.48)."

NPDES Permit Compliance is continually executed via an adaptive management process by which

(1) BMPs are implemented, (2) monitoring and inspections demonstrate BMP effectiveness, (3)
BMP improvements are made when necessary, and (4) follow-up sampling demonstrates that the

improvements are effective. Ecology reviews and approves this process annually to ensure that the
Port's discharges are in compliance with the Clean Water Act, and that the discharge conditions are

protective of the receiving waters. Numerous BMP improvements have been implemented through
this process and follow-up monitoring has confirmed their efficacy.

Specifically, the NPDES Permit requires the following measures for stormwater:.

• A stormwater pollution prevention plan (SWPPP) that identifies and implements source
control and treatment BMPs;

_0The downstream futm_ subbasin outlet for the relocated 154* Street is the MCDF.
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• Routine water quality and toxicity" monitoring for STIA stormwater outfalls and IWS

discharge, and reportmg of these results to Ecology; and

• Evaluation of pollution sources and BMP effectiveness via self=inspection and monitoring
results, to identify when and where addilional BMPs arc nccessa_," to accomplish the
SWPPP objectives.

Water quality BMP retrofitting would be performed over a number of years as needed, Where

possible, retrofitting would be coordinated and scheduled to occur in conjunction with
redevelopment actions m specific parts of STIA. As an ongoing action, an overall water qualiD
BMP retrofittingimplernentationschedulewould be most appropriatelyaddressedby thePort's
Section402Permit.

2.2.2 Water Qualitw Treatment Requirements forNew_ Redeveioped, and
Retrofitted Surfaces

The EcologyManual requiresthatwaterqualityBMPs, tothemaximum extenlpracticable,be

implemented for the entire site (i.e., new and redeveloped surfaces, water quali D, treatment, and
retrofitting for existing surfaces not otherwise to be redeveloped). The King County Manual
requires that water quality treatment facilities be provided for all runoff from new and redeveloped
or retrofired Pollution-Generating Impervious Surface ('PGIS) and Pollution-Generating Pervious
Surface ('PGPS); the King County Manual does not require water quality treatment for existing
surfaces not to be redeveloped.

The standards for water quality treatment are described in the King County. Manual (King County.
Department of Natural Resources [DNR] 1998) and the Ecology Manual (Ecology 1992). If these
basins were in unincorporated King County, the King County Manual would require the Basic
Water Quality Menu for all new development in the Miller and Walker Creek basins and
redevelopment areas m the Miller and Des Moines Creek basins.

On-going water quality monitoring may indicate the need for future additional water quality BMPs.
Technology in the field is continually improving the effectiveness and application of new water
treatment systems. While the airport has unique operation requirements (i.e., wildlife control), the
proposed drainage design would allow the application of future stormwater treatment technology to
the proposed drainage system.

Water quality treatment BMPs are briefly described below.

2.2.2.1 Pollution-Generating Surfaces

The King County Manual requires stormwater treatment BMPs for land areas classified as PGIS
and PGPS.

The King County Manual defines PGIS as follows:

Pollution-Generating Impervious Surface (PGIS): Those impervious surfaces
considered to be a szgnificant source of pollutants in stormwater runoff. Such
surfaces include those which are subject to vehicular use or storage of erodible or
leachable materials, wastes, or chemicals, and which receive direct rainfall or the
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run-on or blow-in of rainfall. Metal roofs are also considered to be PGIS unless
th_ are treated toprevent leaching.

The King County Manual defines PGPS as follows:

Any non-impervious surface with vegetaave ground cover subject to use of pesticides
andfertilizers. Such surfaces include, but are not limited to, the lawn and landscaped
areas of residential or commercial sites, golf courses, parks and sports fields.

Infrequently used maintenance roads (such as those in the runway infields), sidewalks, non-metallic
and coated metallic roof tops are not considered PGIS. Water quality treamaent BMPs are not
required and would not necessarily be provided for these impervious areas. However, per the King
County Manual, where non-PGIS and PGPS runoff cannot be separated, BMPs will be sized for the
total flow.

2.2.2.2 Best Management Practices

Water quality for the MPU improvements will be managed through use of treatment BMPs. The
King County and the Ecology Manuals provide standards for application of BMPs to diff_ent land
areasand their design. BIViPsarebriefly described below.

New development and redevelopment projects will use any one of the following BMPs fi'om the
Basic Water Quality Menu in the King County Manual:

• Filter strip;

• Bioswale;

• Wetpond;

• Wetvault;

• Stormwater wetland;

• Combined detention and wetpool facility; or
• Sand filter.

Stormwater wetlands and wet'pool facility BMPs are not further evaluated below because they are
inconsistent with the STIA waterfowl attraction guidelines. Additional BMPs, such as oil control,
are used for high use areas (e.g., entry drives).

As described in Section 4.5.1, many of the facilities at STIA have BMPs in place that meet the
required standards. For new development and redevelopment, BMPs will be added and/or
retrofitted as described in Section 7.1 to ensure compliance with all applicable standards.

" The primarywater quality BMP for impervious surfaces such as runways and taxiways would be
filter strips. Runoff fi'om these surfaces sheet flows over broad, shallow-sloped grassy areas. Flow
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velocity is slowed by grass, thereby enhancing the settling of particulates. Vegetation also
mechanically traps particles. Some water infiltrates into the ground as it flows over the vegetated
area, further filtering out particles. Removal of metals and o_mic compounds is also significant, as
these pollutants typically bind to trapped particles and/or the organic material in the soil and
vegetation.

Bioswales

Bioswales are grassy, flat-bottomed s-walesthat receive nmoff after it is collected and concentrated
(m most cases, runoff passes through a detention facility before entering a bioswale). Although
flow depth and flow path length are typically greater than for filter strips, the pollutant-removal
mechanisms are the same. Where space permits, bioswales are generally the preferred treatment
BMP for nmoffthat has already been concentrated in a collection system.

Wetvaults

Wetvaults provide a permanent pool (dead storage) to settle particulates. Metals and organic
compounds that sorb to particulates are removed to some extent as well. Wervaults are designed to
enhance settling by using "plug flow," whereby irtflowing stormwater displaces the treated water
already in the vault as a unit. Vaults would be used in place of wetponds because the creation of
additional open water within 10,000 fl of an active runway must be designed to minimize wildlife
attraction (Federal Aviation Administration [FAA] 1997). Wet'vaults are generally used to treat
stormwater when space limitations do not allow for bioswales.

Oil Control

Per the King County Manual, sites with potential petroleum sources, such as high-vehicle-use sites
or storage/transfer areas, must provide oil control in addition to other water quality BMPs. The
upper and lower Terminal Drives have been identified as high vehicle use sites. In addition, the
ramp areas near the terminals are aircraft fueling areas. Oil controls will be installed for the drives
by retrofitting with appropriate treatment BlVIPsor diversion to the IWS. The ramp area drains to
the IWS, which is a petroleum spill control BMP. The Port has a spill control plan for SDS areas,
which is included in Appendix V. Additional spill control measures are included in the STIA
SWPPP. The Port will eommue to evaluate its spill control plan per its NPDES permit.
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3. DESIGN CONSIDERATIONS AND
HYDROLOGIC ANALYSIS METHODOLOGY

3.1 AIRPORT-SPECIFIC DESIGN GUIDELINES

Due to the unique nature of airport activities, stormwater facilities must be designed to be

compatible with ah-crafloperations and not pose an unacceptable risk to air traffic safety. The
facilities must also be designed to accommodate the hydrologic divide between _,o watersheds,
which must be preserved (Locke 1997).

3.1.1 Overall Guidelines

The following summarizes the overall design guidelines and constraints that guide the development
of stormwater facilities at STIA:

• The Port's stormwater management standards, described in Sections 2.1 and 2.2, shall
be used in the design of all new stormwater facilities;

• The hydrologic divide separating Miller, Walker, and Des Moines Creeks shall maintain
the same basin areas;

• Open stormwater detention ponds shall be designed to minimize the at_actants of
wildlife that pose a hazard to ah-c_afl;

• Locations of potential stormwater management facilities shall avoid areas slated for
MPU development or other future commercial development;

• Site geotechnical conditions must be favorable;and

• Consideration should be given to minimize potential impacts and permitting issues
associated with stormwatcr facility construction within sensitive areas (e.g., wetlands).

3.1.2 Wildlife Proximity to Oeen Detention Ponds

The Port and FAA are very concerned about attracting wildlife at stormwater detention facilities.
As is the case in most large airports, STLAcontains large open tracts of unimproved land that are
required for safety and noise mitigation. These areas, and in particular areas of open water and
wetlands, can present potential hazards to air traffic because water bodies often attract wildlife.
During the past century, wildlife-aircraft strikes have resulted in the loss of hundre_ls of lives
worldwide and caused billions of dollars worth of aircraft damage (FAA 1997).

Although this issue at stormwater management facilities can be effectively avoided by con,cm_cting
underground stormwater vaults, constructing facilities underground results in higher cost for
stormwater detention. Other factors that weigh into whether open ponds or underground facilities
are selected include land availability to site the facility, proximity of that land to flight lin_,
competing uses for the land, long-t_'m maintenance, and confined space entry requ_ents.
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3.1.2.1 FA.AGuidance

FAA Advisory Circular 150/5200-33 (FAA 1997) describes F._A policy regarding _ildlife
attraction near airports. The circular states that an',' acm_ty or land use on or near an airportthat
threatensaircraftsafewbv am-acmagorsustainingh_z_rdouswildlifeisan incompatiblelanduse.
Examplesofwildlifespeciesthatposea threattoaircraftsateD'includewaterfowl,flockingbirds
(starlings,blackbirds,andpigeons),raptors(owlsandhawks),andothercommon passennebirds
(sparrows).

LandusesidentifiedbyFAA asbeingincompatible,_dthsafeairportoperationsincludewastewater
treatmentfacilities,wetlands,andlandfillscontainingorganicwastes.The advisorycircular(FAA

1997) states that when siting land uses such as wetland mitigation projects, these projects can be no
closer than 10,000 R from turbine aircraft movement areas and 5 miles from approach or departure

airspace if the wildlife attraction may cause hazardous wildlife movement into or across these
zones.

FAA identifiesstormwaterdetentionandretentionpondsas compatiblelandusesatornearan

airport FAA recognizesthat stormwater runoff is a normal function at most airports and runoff
control is necessary for safe aircraft operation. Detention and retention ponds provide benefits of

controlling runoff and protecting water quality, but they can attract hazardous wildlife. The FAA
and the Port are mandated to adhere to established guidelines that prevent creation of hazardous
wildlife attractants on or near STIA.

3.1.2.2 Research into Wildlife Attraction to Stormwater Ponds

Several U.S. and Canadian agencies involved in wildlife management at airports were contacted to
determine how the FAA policy is interpreted, whether more specific standards for wildlife control at
stormwater ponds have been developed, and if research has been conducted that supports these
policies. Current practices at STIA were also reviewed. Agencies and personnel contacted include:

• U.S. Department of Agriculture (USDA) Wildlife Services, Olympia (Mike Linnel);

• USDA National Wildlife Research Center (NWRC), Landusky, Ohio (Richard
Doldeer);

• FAA Office of Airport Safety and Standards (Ed Cleary, Wildlife Specialist);

• Transport Canada Wildlife Control Manual (Transport Canada 1994); and

• STIA Wildlife Manager (Dennis Bulman).

These individuals and agencies recognized the risk due to attracting wildlife at open stormwater
detention ponds, and agreed that measures should be implemented to minimize the occtaTencc of
waterfowl at these locations. However, since conditions vary widely throughout the country (i.e.,
geographic, climate, wildlife of concern, etc.), no agency has proposed a universal quantitative
standard that identifies how much open water is acceptable in terms of duration and frequency of
occurrence. A literaturesearch could not locate any research on attractants of wildlife to detention
ponds, and persons contacted could not identify any. The STIA Wildlife HaTard Management Plan
(Port of Seattle 2000a) and subsequent updates are expected to provide further guidance.
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3.1.2.3 Maximum Duration of Open Water at Detention Ponds

Wildlife managers a_ee that stormwater management practices are necessary and mandated at

airports, and identify permanent open water as the primary concern. Retention ponds ha_ing
pcLiiianent water are considered to have moderate to high hazard to aircraft operations and are
universally regarded as unacceptable. Temporary open-water surfaces are not as large an issue as
permanent ponds, except under continuous runoff events that create extended periods of open water.
The following eornments were offered by the persons eomacted:

• USDA Wildlife Services: The primary concern is with continuous storm events
producing extended duration of water surface (a maximum acceptable duration was not
specified);

• NWRC: Temporary open-water surfaces of 1week or less should not be aproblem;

• FAA: As a general guidance, the pond should be dry after 24 to 48 hours after end of
storm event, but this can be enhanced for local conditions and concerns;

• Transport Canada: No suggestions on detention ponds (other than habitat modification)
were offered except that under extreme problem areas (gulls and waterfowl causing
major problems), physical barriers should be m place; and

• ST/A: A maximum continuous open-water surface of 24 to 48 hours was considered
acceptable.

These statements suggest that stormwater detention ponds that occasionally hold water for periods
of up to several days may not present a wildlife atwaetant hazard. Also, many recognize that natural
flooding of nearby streams, open ditches, and other areas would occur during storm events. Under
such conditions, open water would be widespread throughout the region, making it difficult to
justify a requirement for covering open detention ponds for extreme rainfall conditions.

Based on the information summarized above, it was concluded that the duration of open water in
stormwater detention ponds should be minimized in all runoff events up to and including the 2-year
design storm. The 2-year storm event is typically identified as the flooding event when significant
overbank flooding starts to occur, therefore, control of open water m stormwater facilities should
not be required during events exceeding the 2-year storm. Following FAA guidance, a conservative
standard for the maximum duration of open water during the 2-year event is 24 hours. This duration
is measured starting at the end of the precipitation eventJ I For the purposes of this analysis, the
duration of open water is calculated as the time it takes for the pond to drain, starting at the
maximum storage of the 2-year design storm event.

" It is assumed that, during a design storm event, there would be numerous and wide_.ad open water anractmals tmtil the
precipitanon event ends.
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3.1.2.4 Detention Pond Design Requirements

Based on the above review, the following are design m.tidelines and considerations for new

stormwater man_ement facilities sited at or near STIA (within 10.000 fl of active nmways).
recommended by FAA Advisory Circular 150/5200.33 ('FAA 1997). These measures are intended
to minimize hazards associated with wildlife attractants to stormwater detention ponds.

• Cover or net all permanent open-water surfaces;

• To minimize the frequency and duration of open water to acceptable levels, water that is
detained by the 2-year desig_ storm should completely dram (or fall to a level that is

covered by a net or solid cover) within 24 hours after the end of the storm event. That
is, the pond should drain from the 2-year design storm depth to the bottom or covered
depth m 24 hours or less;

• Use steep side slopes and deep pond depths to minimize shallow water areas and
minixmz e the total water surface area;

• Slope the pond bottom to allow quick drainage and reduce the potential for standing
water;,

• Eliminate the potential for wetland vegetation growth on the pond bottom and side

slopes by lining the pond with riprap or quarry spaUs. Alternatively, use vegetation that
provides no food or habitat for wildlife. For example, closely mowed mass, which is
preferred by waterfowl, should he avoided;

• Break up possible avian flight lines by planting trees, setting up poles and/or fences
which do not allow most waterfowl clear landing or takeoff room on the pond surface;
and

• Desim_.s of open stormwater facilities should be reviewed and approved by USDA

Wildlife Services and the STIA Wildlife Manager to ensure that these objectives are
met.

3.1.2.5 Maintenance

The maintenance and performance of the as-built pond should be closely monitored after
construction. The maintenance program should control growth of unwanted vegetation. The
performance of the facility, in terms of the type and frequency of occurrence of wildlife at the

facility, should also be momtored. If performance does not meet expectations, it may be necessary
to retrofit the facility with nets, wire grids, or similar deterrents. These activities should be
integrated into an active airport bird avoidance program.

3.1.3 Proximity to Aircraft Movement .Areas

FAA (1989) Advisory Circular 150/5300-13, Airport Deszgn, identifies three zones that impact the
siting of detention facilities:

* Runway Safety Area (RSA)-A defined surface surrounding the runway prepared or
suitable for reducing the risk to airplane passengers ira plane leaves the runway;
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• Runway Object Free Area (ROFA)-An area on the ground, centered on the runwa.v.
taxiway, or taxi lane centerlme, that is pro_fided to enhance the safe_' of aircraft
operation by remaining flee of objects, except for objects that need to be located in the
ROFA for air navigation or aircraft mound maneuvering purposes; and

• Runway Protection Zone (R.PZ)--A safeguarded area off the nmway end created to
enhance the protection of people and property on the ground.

The delineation of these zones under the future condition with the third runway is illustrated in

Figure 3-I.

Stormwater detention facilities must be located outside runway and taxiway safety areas. The RSA
extends a minimum of 250 fl fi'om runway centerlines and 1,000 fl beyond the end of the runway.
A similar zone for taxiways emends 117 fl fi-omtaxiway centerlines.

While the restrictions for the ROFA refer to aboveground objects, it is recommended that
stormwater detention facilities not be located in this zone unless no other location is hydraulically
feasible. The ROFA extends a minimum of 400 tt from runway centerlmes and 1,000 11beyond the
end of the runway.

Objects may be located within the RPZ if they do not attract wildlife and are outside the ROFA. If
detention facilities must be located in the RPZ due to hydraulic limitations, they should either be
constructed underground or incorporate special design features to prevent the atwaction of wildlife.

3.1.4 Feasibility of Creating Artificial Aauifer Storage in New Embankments

One of the conditions identified in the Governor's Certificate that provided state approval to the EIS
is the possible use of a man-made aquifer within the new third runway embankment to detain runoff
and enhance groundwater recharge (Locke 1997). In response, an engineering review was
conducted to evaluate the potential of constructing such an aquifer (HNTB 1998) (Appendix K).

HNTB's review identified the following key issues regarding a constructed aquifer in the
embankment:

• Overall embankment stability and long-term settlement parameters for the runway shall
be primary factors for analysis and design;

• Long-term maintenance and reliability of the drainage system are critical to ensure
viability of both the runway embankment and the constructed aquifer system; and

• Constructability, increased long-term performance risks, and project cost must also be
evaluated.

While the concept of creating an aquifer within the embankment may be within the realm of
theoretical feasibility, the specific application to a runway embankment introduces potential
significant risks to the project. The primary risks identified by HNTB include:

• An aquifer located within an embankment would introduce water into potential failure
planes within the embankment, reducing the factor of safety for the embankment;

• The added weight of a fully charged aquifer would substantially impact the seismic
stability of the embankment, requiring additional bum-ess features or slope stabilization;
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• Water introduced into the aquifer and subsequently released for discharge may affect the
fines coment of the entmaeered fill material, potentially causing clog mng of the aquifer

system, uansport of fines to surface discharge points, pxpmg within the fill and long-
term settlement;

• The ability to maintain the embankment aquifer would be verv limited because it is
located deep within the embankment fill; and

• Constructing an aquifer would require extensive processing of aggregate materials to
obtain the necessary performance characteristics to process and discharge water.

Several examples of water-induced slope failures have occurred recently, including one airport
embankment project m Telluride, Colorado that resulted in airport closure for one year. The slope
failure was primarily attributed to stormwater build-up within the embankTnent. HNTB has
discussed the aquifer concept with FAA and several geoteclmieai engineers to determine whether
any man-made aquifer embankments are in existence at major airports. No such projects have been
identified.

After considering the issues, risks, and lack of practical application data, it was concluded by the
Port that enhanced infiltration into the runway embankment is not a viable option for this project.

Conventional embankment design and construction techniques will, however, provide benefits to
stormwater management without a constructed aquifer. These benefits include rainfall infiltration
through the soil to the groundwater, which would reduce peak runoff discharge, promote
groundwater recharge, and enhance baseflows in Miller Creek (Appendix L). Additional detailed
analysis of the hydrology and hydrogeology of the embankment are included in the report Low
Streamflow Analyses for the Seattle-Tacoma International Airport Master Plan Update (Earth Tech
2000).

3.2 DAM SAFETY

Washington Administrative Code (WAC) from Washington State Department qf Ecology. Water
Resources Program. Darn Safe.ty Section (DSS) manual Part I1, Chapter 173-175, "Dam Safety
Regulations," was reviewed for the applicability of dam safety regulations. Two threshold criteria
are defined in this manual:

"The Dam Safety Regulations (Chapter 173-175 WAC) are applicable to dams which can
impound a volume of l 0 acre-fl or more of water above natural ground as measured at the
dam crest elevation."

"For a dam whose height is 6 feet or less and which meets the above conditions [and is not
judged to pose a risk to life, and minimal property damage], the Dam Safety Section (DSS)
may elect to exempt the dam from regulations."

The proposed detention pond facilities were reviewed and SDWIB "Pond D," SDWIA "Pond G,"
and the S/uSA pond were identified as ponds that qualify for the dam permit (Table 3-I ).
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Table 3-1. Summary. of water impoundment behind earthen dams.
Criteria

Bottom Natural Crest Impounded Volume
Elevation Ground Elevation Volume to Impounded above Vol. Height

Pond fit) Elevation (fl) (ft) Crest Elevation Natural Ground >10 AF _,_ ft

C 272.0 275.0 278.7 15.9 AT 9.3 AT No No

D 340.0 343.0 350.0 67.8 AF 41.5 AF Yes Yes

F 342.0 348.0 351.6 15.7 Air 5.7 AT No No

G 246.0 246.0 258.1 28.7 AF 28.7 AF Yes Yes

SASA 300.0 310.0 325.0 92.0 AT 66.0 AF Yes Yes

Source: HNTB Corlmranon, February 2001.

The Port has retained a geotechnieal consultant to address the geotechnical or hydmgeological

analyses required for the design of these facilities.

Both ponds D and G will exist by the end of the year 2001, but the designs impound less than the
threshold volume of 10 acre-ft in their initial development.

The Port understands that the dam safety permit must be in place prior to excavating to impound a
volume of 10 acre-ft or more of water above nattaal ground as measured at the dam crest elevation

behind new or existing earthen dams.

3.3 HYDROLOGIC ANALYSIS METHODOLOGY

Two hydrologic model computer programs were used to simulate continuous watershed hydrology
and design stormwater detention facilities for the MPU projects: Hydrologic Simulation Program-
FORTRAN (HSPF; EPA 1997) and King County Runoff Times Series (KCRTS; King County
Department of Natural Resources 1995)

HSPF allows continuous simulation (as opposed to an event-based model) of complex drainage
networks. The model is especially appropriate for Western Washington, where hydrology is
dominated by runoff from sequential storms, rather than single storm events. This model is
recommended by local agencies for large modeling areas and is considered an appropriate method
for evaluating effects of stormwater runoff on receiving streams. The model calculates stormwater
runoff from the airport drainage basins to compare the effects of airport runoff downstream of the
proposed MPU projects.

The HSPF model is currently supported and maintained by the EPA's Environmental Research
Laboratory. Because the airport encompasses three watersheds, separate HSPF models for Miller,
Walker, and Des Moines Creeks were developed. For each watershed, an existing condition model
and a proposed condition model were developed. The difference between these two modeling
scenarios quantifies the impact that MPU development has on subbasin runoff. The development
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and application of these models are further described in Sections 4,4 and 6.1 and Appendices A and
B.

The HSPF modelwas usedto:

• Develop runoff parameters for model input by calibrating the model to project
watersheds (see Appendix B).

• Model the existing (.ore-developed/target flow standards) and future (post-
developed/2006) hydrologic conditions in the watersheds.

• Model low stream flow conditions in the watersheds.

• Verify the results and performance of the KCRTS stormwater detention desimas.

• Model stream flow conditions at points downstream of STIA to demonstrate that there
are no adverse stream impacts.

King County Department of Natttral Resources (KCDNR) developed KCRTS software to estimate
flows and design detention facilities using runofffile data. Runoff files are a database of 50 years of
continuousflows for typical King County land cover and soil types. KCDNR provided basin-

specific runoff files corresponding to the HSPF calibration for the three affected watersheds (see
Appendix B).

KCRTS is most appropriate for modeling discrete drainage areas, rather than complex drainage
areas or watersheds. KCRTS was used to:

• Provide initial estimates of pre-developed and develop flow rates from individual
subbasms.

• Perform preliminary detention facility designs to meet Level 2 flow controls.

• Generate stage-storage-discharge tables for input into the HSPF model.

Model Calibration

Hydrological modeling using HSPF requires the calibration of many parameters that describe
different hydrologic processes. These processes include:

• Rainfall runoff from pervious and impervious surfaces;

• Infiltration of rainfall to soils;

• Soil moisture accounting;

• Flow of groundwater fi'om soils to streams; and

• Loss of groundwater to deep aquifers.

Each of these physical processes is controlled by several parameters. The calibration process
adjusts model parameters to achieve a close match between recorded streamflows and simulated
streamflows for a period when streamflow data are available. Calibration of the HSPF model is
discussed in detail in Appendix B.
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4. EXISTING CONDITIONS

This section describes the existing conditions for the drainage basins, conveyance systems, and
detention or" stormwater at STIA. Included is a long-term hydrolo_c simulation of current
conditions for Miller, Walker, and Des Moines Creeks using the HSPF model as well as a summary.

of model calibration for each watershed and as'port runoff. In addition, this section provides a

summary of existing water quality BMPs at STIA and current water quality conditions based on
several years of monitoring data.

4.1 DRAINAGE BASINS

Sea-Tat International Airport lies along the drainage divide between the Miller Creek and Des
Moines Creek watersheds (Figure 4-I). Figure 4-2 illusumes the 1994 land use condition and future

drainage subbasin boundaries. 1994 represents existing land use condition for purposes of
retrofitting the airport, with the exception of NEPL (see Section 2.1.2).

The Miller Creek watershed covers approximately 8. I mi 2 of predominantly urban area lying mostly
within the cities of Burien and SeaTac, plus a small portion of Normandy Park and King County.
Miller Creek drains a relatively small portion of STIA, including the north end of the runways and

the air cargo areas north of the terminal. The upper reaches of Miller Creek, north of Highway 518,
drain a gently roiling plateau between the Duwamish/Green River Valley and Puget Sound. In the
lower reaches, the creek flows through a well-incised ravine cut through glacial material, and enters
Puget Sound at the City of Normandy Park. Walker Creek is a tributary to Miller Creek.

The Des Moines Creek watershed covers 5.9 mi 2 of predominantly urban area lying mostly within
the cities of SeaTac and Des Moines, plus a small area of King County. This creek drains most of
STIA, the City of SeaTac commercial area along International Boulevard (Highway 99), and

residential areas in the remainder of the basin. Des Moines Creek is approximately 3.5 miles long; it
flows fi'om an elevation of about 350 fl and drains into Puget Sound. Additional information on the
Des Moines Creek watershed can be found in the 1997 Des Moines Creek Basin Plan (Des Moines
Creek Basin Committee 1997).

Table 4-I summarizes the Miller Creek and Des Moines Creek STIA drainage areas and percent
impervious surface areas under existing and future conditions. The STIA stormwater drainage
system will cover about 9 percent of the Miller Creek watershed and 23 percent of the Des Moines
Creek watershed (including newly acquired property for the MPU). Currently, about 23 percent of
the total surface area in the Miller Creek watershed and 32 percent in the Des Moines Creek
watershed are impervious.
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Table 4-1. Sununarv of Miller, Walker, and Des Moines Creek drainage areas at ST1A and change in

impervio'us area between 1994 baseline and 2006 future conditions lacres).'

1994 Baseline 2006 Furore Condition Increase tn

Pervious Impervious b Tots] Pervious impervmus _ Total impervmus Area
MillerCreek

SUN] 6.2 9.9 16.! 3.5 1-".7 16.1 2.8

SDN 1LWR 5.0 0.4 5.4 4.9 0.6 5 4 0.2

SDN IOFF 25.8 10.5 36.3 28.3 8.0 36.3 -2.5

SDN.2Xn 4.3 0,0 4.3 3.9 0.3 4.3 o.3

SDN3 33.4 14.5 47.9 23.6 24.3 47.9 q.S

SDN3A 28.6 1.9 30.5 "/'.2 82 30.5 6.3

SDN3X 25.4 0.0 25.4 25.4 0.0 25.4 0.0

SDN4 27.7 2.6 30.3 !8.1 12.3 30.3 9.'_

SDN4X 14.1 1.1 151 11.0 4.2 15.2 3.1

SDWI A 52.0 0.9 52.8 37.4 15.4 52.8 !4.5

SDW IB 92.5 4.3 96.9 69.9 27.0 96.9 22.7

NEPL 41.4 0.9 42.3 !0.0 32.3 42.3 31 4

CARGO 7.0 1.1 8.I 0.0 8.1 8.1 7.0

Other STIA' 246.5 15.1 261.8 247.8 13.8 261.8 -1.3

Total 103.7

Walker Creek

SDW2 41.3 3.3 44.6 35.1 9,5 44.6 6.2

M8 222 6.6 28.8 22.2 6.6 28.8 0.0

M9 76.1 22.5 98.6 76.1 22.5 98.6 0.0

Total 62

Des Moines Creek

SDEA 50.7 I 15.5 166.2 40.1 126.1 166.2 10.6

SDSI 0.9 16.8 17.7 1.4 16.3 17.7 -0.5

SDS2 7.7 1.5 9.2 8. I 1.0 9.2 -0.5

SDS3 165.5 178.0 343.5 144.3 199.2 343.5 21.2

SDS3A 62.7 7.1 69.8 34.6 35.1 69.8 28.0

SDS4 45.4 !9.2 64.6 32.1 32.5 64.6 13.3

SDS5 32.1 0.4 32.5 28.3 4.2 32.5 3.8

SDS6 12.5 4.3 16.7 13.5 3.2 16.7 -I.I

SDS7 83.2 8.0 91.3 55.1 36.2 91.3 28.2

SASA 25.3 8.9 34.3 0.0 34.3 34.3 25.4

OtherS'l'IAd 136.I 57,7 194.4 136.0 57.5 193.5 -0.2

Total i 2&2
IWS

NC"PS 6.9 28.8 35.7 4.8 30.9 35.7 2.1

NSMPS 6.6 0.0 6.6 4.7 2.0 6.6 2,0

NSPS 0.3 13.5 13.8 0.3 134 13.8 -0.1

Primary 24.9 277.6 302.6 13.5 289.1 302.6 11.5

SASA 51.8 6.5 58.3 0.I 58.3 58.4 51.8

Total 67.3

TOTAL 1462.1 839.4 2302.6 1156.3 1145.1 2301.7 30S.7

Note: Rows may not total exactly as shown due to rounding Source: GIS coverage.

' The pl.u_oseof this tableis toprovidesuppomngdatafor eornpanngperviousareas;thisdata wasnot used for modehngpurposes.
b h'npen,lous area includes r_ous area.lakes, and detennon ponds
c Includes subbasms M6, MCI, MC2, MC3, MC4, MC5, MC6, MCT.
d Includes subbasms D5, I)5, DI 1, D I3.
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4.2 CONVEYANCE SYSTEMS

Stormwater runoff fi'om the airport discharges to Miller Creek and the west and east branches of

Des Momes Creek through a system of piped conveyances and outfalls referred to as the storm dram
system (SDS). Stormwatcr runoff from areas around the airport terminal and apron arras is
captured by the mdnsmal wastewater system ('IWS), which is a separate collection and treatment
system After treatment at the Industrial Wastewater Treatment Plant (IWTP) the IWS du'ectlv
discharges to Puget Sound. Both of these conveyance systems are described below. The subbasin
designations and drainage arras of the SDS and IWS under existing (1994) conditions are shown in
Figure 4-1; impervious areas are depicted m Figure 4-3.

Some areas of the airport drain to the IWS via diversion and pump facilities. The diversion and
pump facilities arc discussed m section 4.2.3. In the event of a large storm, excess runoff may be
diverted back to the SDS. These diversions and overflows arc accounted for m the HSPF model, as
described in Section 4.2.3.

4.2.1 Storm Drainage System

The SDS has operated since the airport was commissioned m the 1940s. This stormwater system
consists of pipes, manholes, catch basins, and pumping facilities that collect surface water runoff

from pervious and impervious surfaces, including runways, taxiways, runway fields, most roof tops,
and roadways.

The stormwater system discharges directly and indh-ectly (via City of SeaTac storm drains or
constructed drainage ditches and stormwater facilities) to Miller and Des Moines Creeks at 12
ouffalls that are authorized by the NPDES Permit issued by Ecology (Ecology 1998). In addition,
portions of Port property drain from 2 permitted ouffalls via City of SeaTac storm drams to Gilliam
Cr_k. No new impervious areas or MPU projects are proposed in the area draining to Gilliam
Cr_k. Therefore, stormwater management is not evalumed m this basin. Combined, the Port's
SDS is comprised of more than 33 miles of pipeline covering over 800 acres.

The Port recently completed a Comprehensive Drainage Plan that evaluated the hydraulic capacity
of the SDS (HDR 1997; the conveyance evaluation chapmr of that plan is provided in Appendix S).

The study concluded that the SDS is sized to convey the 10-year design storm event (the King
County design standard for existing conveyance systems), and up to 98 percent of the system can
convey the 25-year storm event. New conveyance will be designed to the 25-year capacity and will
include spill containment (the King County standard for new conveyance systems).
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4.2.2 Industrial Wastewater System

The IWS collects and treats industrial wastewater; L"the IWS serves as a spill-control BMP. The

IWS was initially constructed in 1963 to collect runoff fi-om terminal aprons, taxiways, hangars,

portions of the terminal roof top, 13 the parking garage, the toll plaza, aircraft and vehicle
maintenance areas, and some parking lots in the air cargo area. Runoff from these areas may be
contaminated by accidental fuel spills, de-icing chemicals, and wasbwater fi'om cleaning of aircraft

and ground support vehicles. A comprehensive engineering evaluation of the IWS system was
conducted in 1995 (Kennedy/Jenks 1995) and a prom-am for upgrading the system is ongoing. The

original IWS system has been gradually expanded over the years to include larger areas of terminal
apron plus newly developed areas subject to industrial activities. Many parts of the current IWS
system originally belonged to the SDS, but were later connected to the IWS.

Runoff from the IWS catchment areas is collected by the IWS conveyance system. The IWS is

divided into two primary drainage areas: the air cargo/nmway system and the terminal system.
Runoff from these areas is conveyed to the IWTP via separate pipeline mutes. With upcoming

planned improvements, the IWS conveyance system will be sized to handle approximately the 25-
year design storm. Because the IWS does not discharge to the streams, it is not included in the
hydrologic modeling analysis for the SIVIP. However, five pump stations, which normally drain to
the I"WS, overflow to the SDS undo" high flow conditions (see Section 4.2.3 below). These

overflows are included in the hydrologic model of the SDS and receiving streams.

Three lagoons (Lagoons I, 2, and 3) in the southwest comer of STIA provide storage for the
industrial wastewater prior to _'eatment in the IWTP. Treated discharge flows to an outfall pipeline
that joins the Midway Wastewater Treatment Plant effluent pipe for discharge into Puget Sound via
a marine outfall. The discharge is authorized by the Port's NPDES Permit. MS treatment
performance and the Port's determination of all known available and reasonable treatment

(AKART) for the IWS are discussed in Sections 4.5.3 and 7.5, respectively.

4.2.2.1 IWS Storage Capacity

The 2006 configuration of the IWS (land use, lagoon storage capacity, treatment rate, and outfall
discharge capacity) is summarized in Table 4-2. A continuous simulation of the IWS was

performed using KCRTS (King County Regional Time Series) to demonstrate that overflows will

12As definedin STIA'sNPDESPemutWA-002465-1,"'lndusmalwastewateriswateror liquid-camedwastefromindusmal
or commeremlprocesses,as distinctfromdomesticwaste'water,non-contactcoolingwater,or stormwaterassooatedwith
industrialac-av_ty.Industrialwaste'watermayresultfromanyprocessor actwltyof indusu'y,manufacturer,trade,orbusiness,
andmcludes,but isnot hrmtedto:waterused fortndusmalprocessessuchas pipemtegmypressuretestingandvehicleand
aircraftwashwate_,stormwatercontarmnatedwithfuel,oil, firefoam,cleaningagents,and mrcrafldeicinglanti-ictngagents;
contarmnatedconsu,ucnondewatenngwaters;excesswaterfromgroundwaterwell construcuonand monitoring; _nd ]eachate
fromsolidwastefacilities.Indusmalwaatewaterdoesnot includestormwaternmoffthatcontainsd_ong/ant3-i_ngagents
thatshearordripfrommrcrafimthestormwatersystem."

u Althoughthe totemof theIWSis to u'eatareassubjectto mdusmalpollution,most oftheIWSwasconsu'uctedbydiverting
exlstmgdrainageareas. In someareasthatweredivertedto the rWS,it was generallynot prac'acableto separatenon-
mdusmaldrainageareasfromindustrialdrainageareas. The Portundertakesan ongoingeffortto removenon-tndus_al
drainageareasfromtheIWS,wheresuchdiversionsbecomepracticable.
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not occur under proposed IWS conditions (see Appendix Z). This analysis confirmed that zero
overflows occur when the 50-year KCRTS period of record is simulated for the conditions

described in Table 4-2. If any furore additional diversion to the IWS is proposed, then the

performance of the IWS system will be evaluated prior to the diversion to veri_" that SNiP

performance standards are met.

Table4-2. IV¢S configuration(land use.storage,treatmentrate.dischargerate. numberof overflows)

Parameter Value

Land Use

Till Grass 16.53 acres

Outwash Grass 8.16 acres

Auport Fill 0.01 acr_

Wetland 0.01acres

_ous Area 410.00acres

TOTAL 434.71 acres*

Storage VoLume

Lagoon 1 1.6mg

Lagoon 2 3.3 mg

Lagoon 3 72.0 mg

TOTAL 76.9 mg

Outfal] Discharge Capacity 7.1 mgd

Treatment Rate 4.0 mgd

Number of Overflows in 50-year Simulation 0

Treatment Rate at Which One Overflow Occurs 3.1 mgd

Treatment Rate at Which Two Overflows Occur 2.4 mgd

' Although all majorplannedaddioons to the IWSare included,this area conservanvely includes approximately 16acres of
tmpcrwousa_a to account forfutureunplanned addmons to theIWS.

To demonstrate IWS performance at reduced treatment rates, an analysis was also performed to
detcmdne the treatment rates at which one and two overflows would occur over the 50-year KCRTS

period of record, with all other future conditions (Table 4-2) held constant (see Appendix Z). This

analysis determined that one overflow would occur at a treatment rate of approxtmately 3.1 mgd,
and two overflows would occur at a treatment rate of approximately 2.4 mgd.

If the safe storage capacity of IWS storage is exceeded during extreme precipitation events
untreated water would have to bc released to Des Moines Creek. This has occurred only once under
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the current confima'auon of the TWS, during an extreme ram-on-snow event m December 1990-

Janua_' 1997. The release lasted only a few hours. No petroleum hydrocarbons were detected

downstream of the release. As stated above, increased storage capaci_' and treatment rate will

prevent overflows.
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If a release becomes necessary, operational procedures will minimize the impact on Des Moines
Creek. Initial runoff from each storm (which flushes most of the pollutant load fi-om the 8_'ound

surfaces) flows to Lagoons l and 2. Any release of untreated water would occur from Lagoon 3, in

which pollutants would be more dilute, especially under the extreme events in which overflow
would occur. Although an overflow spillway is provided to meet dam safer).' requirements,
overflows from Lagoon 3 would be released from a bypass pipe at mid-depth to avoid discharge

from the lagoon surface (preventing release of floating petroleum product) or from the lagoon
bottom (preventing entrainment and discharge of accumulated sediment).

4.2.2.2 IWS Discharge Line Capacity'

The hydraulic capacity, of the existing 18-inch ouffall has been evaluated and determined to be at
least 6.3 MGD (Appendix O, Case I). This is in excess of the current and proposed future
maximum treatrncnt rate of 4 MGD. Additionally, approximately 75 fl of the effluent line upstream

of the effluent manhole was replaced in 1996 (Kennedy/Jenks 1998) and a portion of the 18-inch
effluent [me under Lagoon 3 is scheduled to be replaced in 2001. These improvcrnents will increase

the capacity of the ouffall to 7.1 MGD (Appendix O, Case 2).

4.2.3 Pump Facilities

Five pump stations divert runoff from the SDS to the MS. Table 4-3 summarizes the location,
drainage area (1998), and capacity of these facilities.

Table4-3. IWSpumpstations.

PumpCapaclty
Name Location DrainageArea(acres) (gpm)

NorthSnowmcltPumpStation(SDSto IWS) SDN2 6.63 750

CentralSnowmeltPumpStation(SDS to SDF_A 0.75 750
IWS)I

SouthSnown_It/OlympicTankFarmPump OlympicTank 0.01 750
Station(SDStoIWS)_ Farm

NorthCargoPumpStation(SDStoMS) SDN2 35.60 2750

NorthSatellitePumpStation(SDS toIWS) SDE4 13.75 2150

Noexcessnmofflscbschargedtosn'camsundertheIO0-yem-stormevent(orsmallerstormevents).

The pump stations divert runoff up to at least the 6-month/24-hour event from these areas. Under
high-flow conditions, excess runoff discharges to the SDS system. Detailed information on the
above pump facilities is provided in Appendix C. The hydrologic models described in Section 3.2
incorporate the drainage areas and pump capacities shown in the Table 4-3 facilities.

Pump facilities arc also located in the parking garage area to pump runoff to the IWS, along the
utility tunnel under the ararat/departure drives and ramps to pump roadway drainage to SDE4, and
at other miscellaneous sites where gravity drainage is not feasible. These small pump stations are
not included in the hydrologic model because of their small size, or because they affect only the
IWS, which was not analyzed in detail in the HSPF models.

ComprehensiveStormwaterManagementPlan July2001
STIAMasterPlanUpdateImprovements 4-9 556-2912-001(28).

AR 046409



4.2.4 Recent SDS to 13,VS Reroutes

Many projects have been constructed at the airport in recent years to remute potentially polluted
storm drainage fi'om the terminal area to the IWS. The SDS Comprehensive Drainage Plan (HDR

1997) incorporated improvements that were recommended by the ST1A SWPPP (Port of Seattle
1998a) to reduce the potential for anti- and de-icing chemicals to reach the SDS. Other projects
were also identified and constructed. Table 3,-4 summarizes airport projects that were constructed

during the period 1994-1998 to reroute critical storm drainage areas to the IWS.

Table4-4. SDSto IWS reroute projectsimplemented daring 1994-199&

Chanue mDrainageArea

SWPPPProject Year Froma To Acres

NorthCargoArea pumpstauon 1997 SDN2 IWS 39.79

CargoArea4 1996 SDE4 IWS 440

NorthSatellitepumps'mtion 1995 SDE4 IWS 6.63

GateC-8 1995 SDS3 I'WS 0.27

SouthSatelliteapron 1997 SDS1 IWS 1.75
GateB5 1995 SDS I IWS 0.25

ConcourseA-D apron 1996 SDSI IWS 16.82

D-gateflushgutterreroute 1994 SDE4 IWS 5.26

Northmowrnehpump station 1998 SDN2 IWS 6.63

CentralsnowmeltpumpsaaUon 1998 SDE4 IWS 0.75

Southmowmeltpumpstation 1998 SDS4 rWS 0.34

SouthSatellite 21300 SDS 1 rWS 1.91

TOTAL 84.8

a These drainage basinsrefer to basins defined m the STIA comprehensivestorm d.ramagesystem plan technical
informationnotebook(Symonds 1996).

As a result of these improvements, approximately 85 acres of impervious area have been transferred

from the SDS to the IWS. These transfers included direct pipe reconnections from the SDS to the
IWS, and for areas that could not be gravity-drained, pump stations sized for either the 6-month/24-

hour storm or the 2-year/24-hour storm to divert flow from the SDS to the IWS. All projects
recommended in the 1997 SWPPP have been completed.

4.3 STORMWATER DETENTION

Stormwater runoff at STIA is currently detained by approximately 351.1 acre-fl of detention storage
(Table 4-5). This includes facilities that were built prior to 1994 and new facilities built at the

airport for MPU improvements currently under development. Available facility descriptions,
physical data, and operational data for the stormwater facilities are provided in Appendix C. Two
existing regional facilities serve the airport and surrounding communities: Tyee Pond and the

Miller Creek Detention Facility (see Figure 4-1). King County is currently designing a third
facility, the Des Moines Creek RDF, which will be implemented as part of the Des Moines Creek
Basin Plan (Des Moines Creek Basin Committee 1997). This facility is to be located at the head of

the west branch of Des Moines Creek at the Northwest Ponds, and is anticipated to provide a total of
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Table 4-5. Existing stormwater detention facilities.

Acuve Storage
Name Location Year Built Drainage A.reasServede Capaclt3.'tacre-fi_

/WS Lagoons" Southwest comer 1960s- Airport/WS system (discharges 236.0 f
of an-port 1980's chrecdy to Puget Sound)

Lake Reba Miller Creek 1973 SDN1, SDNI-OFF. SDNI-LWIL 15.8
tributary SDN2X. SDN3, SDN3X. SDN4. tat overflo_

SDN4X, NEPL, CARGO. MC1, crest)
MC2, MC6, NCPS', NSMPS'

Miller Creek Miller Creek 1992 SDN 1. SDN 1-OFF. SDN 1-LW'IL 68.0 d
Deteanon Faciliq," SDN2X, SDN3, SDN3X, SDN4, (at emergency

SDN4X, NEPU CARGO. MC1, spillway)
MC2, M6. M 1, M2, M3, M4, MS.
MC3, NCPS', NSMPS'

Northwest Ponds West Branch Des Pre-1970 DMI0, DM11, DM9, DM7, 16.9
Momes Creek DMS, SDS2, SDS5, SDS6, (at road crest)

SDS3A, SDS3, SDS7, 1WSc

Tyee Regnonal EastBranch Des 1988 DM6, SDS 1,DMS, DM4, SASA, 18.5
Detention Pond Momes Creek SDEA, DM2, DM1, DM3. IWS- (at overflow

Primary', NSPC_ smicture)

NEPL Tn'butaryto 1997 NEPL 4.0
Vault b Miller Creek via (at 100-.year

Lake Reba design level)

1998Taxiway Vault b SDS-3 1998 Airport (SDS-3, new taxaway for 5.5
thirdrunway) (at 100-year

design level)

South remote parking East Branch Des 1985-86 Parking lots 0.7 total
lot and expansions Momes Creek

Doug Fox infiltration SDE--4 1989 Parkinglot and flight kitchen 0.06
facility* (plus 300' x 30'

infilumuon
u'ench)

S. 160thSLRemote City of SeaTac 1990 Parking lot 1.3
Parking Lot_ storm system

StarlingRoad West Bnmch Des 1993 Road Not available
demnuonpond= Momes Creek

Flying Food detention Miller Creek 1987 Roof and parking lot 0.05
vault* u'ibutary

Luffi3ansadetenuon Miller Creek 1989 Roof and parking lot 0.06
ponds tributary

TOTAL 351,1 acre-fl

' The IWSdtschargtsto PugetSoundand doesnot ,n'OactDes MomesorMillerCreeks.
b Thesefacilmeswerebuiltas partof MPU improvements.
c Onlydunngoverflowcondiuons.

d The MillerCreekDettmoonFa_lityacnvestoragecapaclryincludesLakeReba'sactwestorageof 15.8acre-fl;
LakeReba'sstoragewasonly countedoncemtheoveralltotal.
RefertoFigure4-I.

f 236.0acre-ftisthetotalstorage_e__ps_ctrvafterexpansonofLagoon3,cuntntlyunderway.Theexistingstorageis90.5acre-ft.g
Thesel_'ojectswillberemovedduetoMPU projects.

h S.160°RemoteParkingLotism theGilhamCreekbasraandwillnotbechanged.
NEPL =NorthEmployeeParkingLot.
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TabJt 4-6. B_,|P inventor' for exiszin_ STIA subbasin$ as the._, will be configured for Mailer Plan Update

buildout, prior to additional treatment.

i Exlstln¢lWQ "l'reatmentt
| i PGIS NotI Approx. Bio-

) Fully Tmatld Fully Trilled E_mtmgSubml/m i Fun_re I EJdsnng Ft_.r Sll_p sw_e
Source

!PGISj lac) i Treatment BMPs ($fl |$fl [ PGIS" (a¢ (ac ContTOlBMPsc
_DN1 7.5 BIoswa_e 0 3.50G 0 7 6 _ ;PC. SVVP.CSC. LND

'_ t tSWE

.5DN2 2 1 D,ver_eOtoIWS /J 0 0 2 1 I! 00 swESPCSWP CBC

FilterStnas i 782.000 0 24 T i 0.0 SPC. SWP CBCSDN3 24 7
; _, SWE

SDN4 i 9 0 FilterStops El 96.00_ 0 90 i_ 00 ISPC.[sWESWP. CB_"
I

SDN6 i 4 1 m3ne i 0 I 0 0.0 4 1 !(none-- nOextst
t

MC1-MC3 I 39 ,none i 0 0 0.0 39 !swE'°t
J

MC4..MC8 I 7.3 ,none 0 I 0 0.0 7.3 ilnot¢un'entlyDaftof
mm =_ _ ,,i=,_ I I STIA)p

NEPL 29.0 _a_=,'._ 0 _ 4.400 29.O . 00 ;SPC.SWP,CSC.LN_
I I SWE

SDWl. SDW2 551 none 0 0.0 55 1 (none - no exist
PG|S)

SDE4-$out_ 32.0 none 0 0 o o 32.0 SPC'.SWP. CBC. LND
,, ,m=- SWE

SDE4-Taxn_'ays 18.8 FitterStrips 50,000 0 4.6 14.2 SPC. SWP CBC
,..--',_ SWE

SDE4-NEAT 35.0 Btoswttle 0 2.160 2.9 32 I SPC. SWP. CBC.
_ ,J'_ SWE, LNI_

DeltaPainingLot 3.2 none 0 0 00 3.2 SPC, SWP. C6C
SWE

SD$1 117 none 0 0 00 11.7 SPC'+SWP. CBC
SWE

SDS2 0.0 nonemo PGIS) 0 0 O0 0.0 none'

SDS3 2346 FilterStrips 1.680.000 190.0 446 SPC. SWP. CBC.
5WE

;DS4 t 32.3 FilterStnps 360.000 0 32.3 0 0 SPC. SWP. CBC.
t, SWE

SDS5 ' 00 none(no PGIS) 0 o 00 00 SPC. SWF. CBC
_, =l=4,J_c I

g

_Ds6 i 1.5 ,one i 0 0 0.0 ; 5 SPC,SWP.C.C
i I

SDS7 40.2 none I 0 0 0 0 40.2 SPC. SWP. CBC
r

ISASA i 274 B_oswa_e i 0 13.000 17 6 98 SPC. SWP. CBC, LND
k SWE

TOTALSD$ DRAINAGE 579 4
AREA (acres)

• PGtS=Po_lu_onGene_tBngIml_-,_ousSutlace.theamountotaraar_Ulffrl_waterQU_llWtrl_l_R_rt_RtBMPs in_uOesex_sangat_Onewsun'aces
I=B/s_nsSON1.SON2.SDN3,SDN4.N_PL.SON6flowtoLa_eReba.wmc'nhasapefwlanentPoolvolume_t providesI¢l¢_bonalwetOoolI_ea_nt nol

SPC=SPillConls'piandCoufltefmalaumsPlanning
ISWP=StormwaterPoltuleonPrevimbonPlanning(POSandTenants)
SWE=Swle_ng
"_BC=Ra_glarC'.41b'_'iDal_nCNklriotJt
LND= LarlOscaDeMamtlmlncaBMPs.incluOingIrlte_tecl PastM_nacjeme_t

The_e_J01_lnunswillOeunoermeturlsdi¢l_onof_e CityofSeaTa¢ ,_out'ceconUoioDenlaonswoulObepellormedi0ythe City

'_MP A_mx R_ulr_d "Trm:tl_qt_ACTP
_=o_waie 960 sf
_llterS_IDS 5,000S|
_etvaults 4,6t0cf

Jul._200/
5_6-2912-001 (28)
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180 acre-fl of storage. The Port is actively working with the County and Basin Commiuee to
implement the project as a plan participant. This facility would mitigate impacts of sxormwater
runoff fi'om all past and future (beyond Level 1 of King County standards) developmem in the Des
Momes Creek watershed.

Detention storage provided by the smaller facilities (those with less than 1 acre-fl of storage) is not
currently considered in the hydrologic modeling of the SDS and IWS systems described in this
report. Futuremodel updates may include these facilities when design data are obtained and models
are refined.

4.4 HYDROLOGIC MODELING/WATER QUANTITY

As described in Section 3.2, the HSPF model was used to evaluate the stormwater impacts,

including flood frequency, flow duration, and baseflow maintenance under existing conditions.
These analyses, when compared with those for proposed conditions, quantify the storage

. requirements for the proposed stormwaterdetention facilities.

This section describes the use of HSPF to model current hydrologic conditions atthe airport.
Details are presented in Appendices A and B and Section 6.1.

4.4.1 Model Deveioument

The HSPF models of MiUer Creek and Des Moines Creek have previously been prepared by several
investigators (NHC 1990, Montgomery Water Group 1995, Des Moines Creek Basin Plan
Committee 1997, and Parametrix 1999a). Each investigation contributed to the understanding of
the hydrologic processes that quantify the amount of streamflow in each watershed.

The Miller Creek HSPF model developed for the FEIS (FAA 1996) was adapted from a previous
version developed for the Miller Creek Regional Stormwater Facilities Design Hydrologic
Modeling (NHC 1990). The NHC model was modified using updated watershed characteristics
(land use and drainage area). Corrections to the stream network, and additional streamflow
monitoring data for calibration, were included in the FEIS version of the model.

The HSPF models in the 1999 draft SMP (Parametrix 1999a) updated the FEIS versions (for Miller
and Des Moines Creeks). The revisions consisted of updated watershed characteristics and SDS
network information, additional information describing existing stormwater detention facilities, and
MPU project effects (for furore condition simulation). Additional streamflow monitoring data were
obtained for SDS and Miller Creek flow and used for calibration of the model.

The HSPF models in this SMP were further updated with new land use and soils data from King
County and further calibration of model input (see Appendix B). In addition, Walker Creek was
separated from Miller Creek and calibrated independently.
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4.4.1.1 Land Use Characterization

Characterization of land use is prerequisite to calibrating the HSPF models because land use data
influence parameters that describe hydrologic processes. Data used to develop the previous FEIS
and 1999 SIVIPMiller and Des Moines basra models were checked against available information.

Land use data for areas draining to the detention facilities were compiled using ArcView 3.2
Geom'aphic Information Systems (GIS) coverage of airport land use, based on 1993 aenal
photography (Walker and Associates 1993). Data included drainage basra boundaries, soil,
vegetation, and impervious surfaces. Appendix B provides further detail of land use
characterization.

4.4.1.2 Model Calibration

Appendix B presents the results of the calibration effort for modelling the Miller, Walker, and Des
Momes Creek basins.

4.4.2 Lone-term Simulation

Following calibration of the HSPF models, long-term hydrologic simulations of current conditions
for Miller and Des Momes Creeks were performed. These simulations were run for the 1948-1996
(49-year) period using hourly STIA precipitation and daily Puyallup evaporation data as input.

The results of the simulations were summarized using flood frequency estimates and flow durations
at selected locations shown on Figure A-7, Appendix A.

4.4.3 Flow Duration Analysis of Target Watershed Flow Reo_ime

Section 2.1.3 describes how the target watershed flow reg_nes for Miller and Des Moines Creeks
were derived and established. To derive the target watershed flow regime for the pre-developed
condition, the HSPF models (incorporating 2006 basin boundaries) were modified by changing
basin land cover to 10 percent impervious, 15 percent grass, and 75 percent forest. The physical
characteristics of the stream reaches were unchanged.

4.5 EXISTING BMPs AND WATER QUALITY

An analysis of existing BIVIPsand a summary of NPDES monitoring water quality data are
provided below.

4.5.1 Best Management Practices

Most of STIA's existing SDS and the current off-site areas to be incorporated into the SDS were
developed before current water quality treatment BMP requirements were established. Therefore,
these areas are not completely served by water quality BMPs. Nevertheless, approximately 68
percent of existing STIA SDS pollution-generating impervious surfaces are treated with water
quality BMPs that meet current design standards.

Existing water quality BlviPs were analyzed to help determine the treatment BMPs that would be

required for future development and redevelopment. A subbasin-by-subbasin inventory was
prepared for (I) PGIS, and (2) existing treatment BMPs. This analysis is described below, and
summarized m Table 4-6. The analysis of existing BMP conditions was performed for subbasins as

they are anticipated to be configured upon completion of the Master Plan Update. These are pre-
design estimates, and may change as project design proceeds.
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Table ,I-6. BMP inventory, for e_'bng STIA subbasins as they will be configured for Masaer Plan Update

btdidout, prior to additional treatment.

Ezmtm_ WO Tmsmlen_
AIDl_ox. I Bio- PG|S NCR

SubOasm Future Existing FilmrStnp I am FullyTreamd FullyTmat_ EzumngSourm
PGIS" (lie) T_atm_tt BMPs (sf) ! (If) PGIS" I1¢) la¢) C4)nlDrolBMP|=

;DN1 7.5 Su3swau, 0 3.500 0.7 6.8 SPC. SWP, CBC. LN£
;WE

_D_ 2.1 _m_ to IWS 0 0 2 1 O0 SPC. SWP, CB3, SWl

SDN3 i 247 F_r S_ , 782,000 0 247 0.0 SPC. S_. CB3. SW|

SDN4 i 9.0 FillerSlr_s 96.000 F 0 9.0 0.0 SPC. SWP, CBC, SW

SDN6 4, I rmne 0 0 0.0 4 1 none - noexmt F_IS
..... i ! i i
_C1_ 3.9 none 0 , 0 0.0 3.9 SW_

M_ i 7.3 none 0 0 0.0 7.3 [_ _mty _R
I i i ISTIA)

0 i 4,_ 29.0 0.0 SPC. SWP. CBC. LNDNEPL i 29.0 B_swam ; SWE

_mSDWI'SDW2 t 55.1 none !I 0 !t 0 0.0 55.1 none - noernst PGIS)

SDE4-_ I "-_.0 _ 0 0 0.0 "_'.0 SPC. S_, CBC, _D,
"_"'"_ ! t SWE

_DE4-TaxJwa_ 1 18.0 FiMr S_ ,50.000 i 0 4.6 14.2 S_, SW_, CBC. SW_

SDE_T ! "L_,0 B_oswam 0 2,160 2.9 _t_'.l SPC. SWP, CBC,

Delta Pa_ Lot i 3.2 none I 0 i 0 0.0 3.2 SPC. SWP. CBC, S_, ! I

SDS1 i 2.6 none I 0 t 0 0.0 2,6 SPC, SWP. CBC. SWEI I .

SD= i 0.0 _ (= _S) i 0 0 0.0 0.0

SDS3 ! 234.6 Filter Strips i 1,680,000 ! 0 190.0 44.6 5PC. SWP. CBC. SWE

SDS4 i 32.3 FilterStn_ , 360,000 I 0 32.3 0.0 SPC. SWP. CBC, SWE

SD_ i 0.0 _,,.,,,--(noPGIS) i 0 0 0.0 0.0 SPC, SWP, CBC
I

$_nS6
•,--,,,...- _ I 1.5 none I 0 i 0 0.0 1.5 SPC, SWP, C_

, I !
SDS7 _.2 _,one 0 0

,..,,. m,,.= i J !
.... ] i 0.0 40.2 SPC. SWP. CBC

s_A I 2_., :r,_,_ i o ! 13.ooo l_,.s _.8 spc.swP.cec.u_=5WE
............... ,GE 570.3

AREA (acres)

' PGIS" l=_v_l°nGenemlmgInlPeh'mulSu_lm, Ire mmmml= Ima mclumn0wll_, ClUa_f_ _p& in_mMsemmmoamOnewlu_l_&

nl_ _¢_N1,S_2. SDN3,SDN4,NEPL,SDN8Itowto_1¢, Re_L _ _lS ' _ _OI vCU_ _/IS_v_OS I_G_b_. w_IOC__,1;8_71or1_nc__Clu_cl

CBC- RegularC,alo'tOamnC4eanm_

LND- Ls_e I_taenan=e IIMI=Smc:iuclmgmmgm_ Pe= Mamqlemm

' ThemIml=lum_ t,_llN unOMthe_ ¢dtheCnyofS4aTmc_ _,.j ____ _.

' aMP Annmx R_eu,m¢lTe¢-.."_'____'_....
bomm 0601¢
_ner_ 5,000

4,610,"*
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4.5.1.1 Estimation of BMP Size Requirements Per Unit PGIS Area

For eachtypeofBMP, sizerequircrncntswere estimatedfor1 acreof PGIS (Table4-7)perthe

Basic Menu in the King County Manual. Runoff calculations and BMP sizing calculations for these

estimates are described in Appendix E. Per the King County Manual, filter strips and bioswales
were sized based on peak flows. For this analysis, they were sized for undetained runoff. When
these BMPs follow a detention facility, their required size may be substantially smaller.

Table4-7. EstimatedBMPsizeper acre of PGIS.

BMP Approx_rateRequiredSizePerAcre of PGIS

Filter Strip 5,0001__
Bioswale 960 l_ L¢

Wervauh 4.610 f13

• Forundetamednmoff.
b Minimnrnfilterstop length= 34.5 fl for300-fl flow path;filtersu'iplengthand areachangeswithcontribuungflow

path length.
c Area gwen is for bottomof bioswale. Includingside slopes, bioswale areaat 1.0 fl depthwould be 1915 f12.

However, wherethe unit size (960 f12)was used to evaluateexistingbioswales, the bottom wldth of the exastmg
bioswaleswasused, consistentwith the area calculationused to estmmte960 I_.Wherethisareafigureis usedto
esumatef_turebioswalearea,plannersshouldbe awarethatan additional6 fl of widthis necessary(assmmngZ = 3,
3ftneededoneachsideof bottom).

4.5.1.2 Subbasin PGIS Areas

Subbasm PGIS areas listed in Table 4-6 represent PGIS areas for subbasins as they will be
configured upon completion of the Master Plan Update. PGIS areas were estimated for each

subbasin by using a combination of GIS analysis and manual map and aerial photograph
measurements to dete, lfine the amount of non-roof impervious area. For the purposes of this initial
assessment, roof tops were assumed to be non-PGIS. However, as discussed in Section 7.4, roof
tops will be inventoried and tested to determine their status as PGIS or non-PGIS.

4.5.1.3 BMP Inventory

The inventory of existing BMPs (Table 4-6) was developed using a combination of existing
engineering plans, aerial photos, historical information, and direct observation and measurement.

For example, for existing runway and taxiway drainage, cross-sections on original plans showed

flowpaths passing over grassy strips before discharging to catchbasins in the grass infields.
Although these original cross-sections were not available for all runways and taxiways, Port
engineering staff (Rothnie 1999 personal communication) confirmed that all existing runways and
taxiways are similarly configured.

Bioswales were conservatively assumed to be trapezoidal, 6-fl-wide at the base, 2-inch-deep flow
(regularly mowed), with 3:1 side slopes. Upon completion of the inventory, consistency of BMP

coveragewithEcologyManualrequirementswas assessedforeachsubbasm (Table4-6and Figure

4-4).InTable4-6,ifthe"PGIS Treated"equals"PGIS" forasubbasin,thatsubbasiniscompliant.
Ifnotcompliant,thenumberofacresofPGIS requiringtreatmentislisted.
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4.5.2 SDS Water Quality

AsrequiredbyitscurrentNPDES Permit,thePorthasmonitoredthestormwatcrqualityfi'omits
SDS ouffallssince1995.Overall,thedatashowthattheconcentrationsofvariousconstituentsin
STIAstormwateraregenerallylessthanthosem runofffi-omotherresidential,urban,andindustrial
areasm theregion(Table4-8).Forexample,themedianconcentrationsforSTIAconstituents
(column3) are lowerthanthose in urbanstorrnwater(columns5 and 6), with the exceptionof total
recoverablecopper. These #l_)aprovide evidence for the efficacy of BMPs that have been
implementedby the Port over a number of years. The followingsectionsprovide a briefdescription
foreachconstituentcategory.

Table 4.-8. Seattle-Tacoma International Airport runoff quality (1994-2000) compared to regional and national
urban stormwater quali .tystudies" (from Port of Seattle 2000b).

(1) (2) (3) (4) (5) (6) (7) (8) (9) (I0)

Bellevue: Bellevue:

STIA: STIA: SmnevantCreek_ BUR_ KingCounty:._: Portland Freeway
RW/TWb AllData Oog-normal (mean, (Meue 1982) (EPA 1983) NPDES' Runoff

ConsmuentUnits (mediam) (median) tr_di_,-,l)medum) (m_m) (medina) (medina) (mean)

FOG mg/L 0.5 1.0 3.7 2.5 7.8 - - 30f

TPH mg/L 0.08 0.Y 3.7 - - - 6.5 -

Fecal rnlm/ 14 42 201 980 - 1000 to - -
coliforms 100ml 21000

BOD mg/L 5.0 6.0 - 6.6 - 9 20 -

TSS mg/L 9 17 82.3 50 - 100 119 106s

Turbidity mg/L 7 13 29.4 19 ....

NH3d mg/L 0.03 0.I 0.58 0.17 ....

CuCI'R) _tg/L 26 25 10.4 20 34 40 43s

Pb(TR) /_g/L 1 4 26.3 170 210 144 _ 466s

Zn (TR) ttg/'L 34 69 161.4 120 110 160 376 638_

" "-" indicatesno dataavailable,reamed, or applicable.
b RW/TW- runways/taxiways,representedby SDS3, SDS4, SDN3, and SDN4 subbasm data.
c FromBellevue (1996), SturtevantCreek,downstreamsite.

e Ammonia values are expressed as total ammonia, not as an're'ionia-nitrogen.Data fi'om 1998 Annual Report (Port of
Seattle1998b), the last yearm which NH3 was reported.

BellevueUrbanRunoffPrograrn.FromPittandBissonnene(1984).Forturbidity,Ca,Pb,andZn,datareportedasmean
of grab samples; therefore. Bellevue (1996) data arebetter comparators because they representmedian.

f Highway runoff m England (Booth and Homer 1995).

s Highway runoff from Interstate5 freeway in Seattle with 57,000 automobiles per day, 43 to 54 storm samples in 1980-8 I(Chui, et al. 1982).
h Naaonal UrbanRunoffProgram.

Cny of Portland0993).

J Results fromNWTPH-Dx analyses since March 1998. NWTPH-Dx methodreplaced TPH (IR).
FOG =Fats, oil, grease
TPH= Total pedicure hydrocarbons
BOD = Biochen_cal oxygen demand
TSS =Totalsuspendedsolids
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4.5.2.1 Metals and Hydrocarbons

Both Miller and Des Moines Creeks are affected by stormwater from the surrounding urban areas,

including local streets and State Routes (SR) 518 and 509. Streets and highways are a source of
heavy metals, such as lead and zinc, as well as hydrocarbons, such as gasoline and oil (EPA 1983).
Metals sources also include tire wear, brake linings, exhaust fumes, and exterior me_al products.
Since there arefew or no BMPs in place in the surrounding urbanarea to control runoff from these
sources, SR 518, SR 509, and SR 99, and other marls and streets are expected to conmbute
significantly to the pollutant load of Miller and Des Moines Creeks.

Stormwater from STIA is also a potential contributor of hydrocarbons, oils and _ease, and metals
to both creeks. However, as Table 4-8 shows, concenu'ations of these pollutants in STIA's runoff

are typically lower than those found in urban and highway nmoffin Puget Sound. For example, the
Port's 2000 Annual Stormwater Monitoring Report (Port of Seattle 2000b) indicated that more than

95 percent of the airport's petroleum-type pollutants in stormwater runoff were below levels found
in urban runoff from other sources in the region. According to the report, 36 percent of samples
collected since March 1998 have had TPH concentrations less than the detectable limit (Port of
Seattle 2000b). Similarly, over 75 percent of the lead, copper, and zinc concentrations in airport
nmoff were below the median from the comparable regional data. In particular, it should be noted

that copper and zinc concentrations have dropped significantly at outfall SDS I since the rerouting
ofrunofffrom aircraftservice areas from the SDS to the IWS in June 1997 (Port of Seattle 1999a).

4.5.2.2 Fecal Coliforms

Stormwater runoff from SDS subbasins typically contains fewer fecal coliforms than other urban
stormwater. However, instream data collected by the City of Des Moines shows locally elevated
levels of fecal coliforms under both storm and baseflow conditions. Although fecal coliforms are

not a perfect indicator of contamination, they generally indicate the presence and magnitude of
human and animal wastes. Microbial source tracing (MST; a genetic "fmgerprint"-matching
method) by King County found that bacteria from human sources dominated the identifiable strains
of coliforms in the sac,am, especially downstream of residential areas serviced by septic systems
(Des Moines Creek Basin Plan Committee 1997). However, source-wacing studies, including MST,
performed by the Port since 1998 do not indicate sanitary sewage as a source of fecal contamination
in storm or base flows (Port of Seattle 2000b).

4.5.2.3 Suspended Solids and TurbidiW

During storm flow, turbidity and suspended solids in both creeks can increase as a result of runoff
from surrounding urban areas and STIA, as well as from instream bank erosion and streambed
scour. Median values of total suspended solids (TSS) and turbidity in STIA stormwater were less
than values observed in comparable regional data in more than 80 percent of samples,

4.5.2.4 Nutrients

Data collected by the City of Des Moines indicate that septic systems are also a probable source of
elevated nitrogen levels observed in Des Moines Creek after storm events (Des Moines Creek Basin
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Plan Committee 1997). Other sources of elevated nutrients in the watersheds include fe_lizers

used on lawns, parks, and golf courses. Urea, a source ofammoma, was formerly used as a runway
de-icer. The Port discontinued the use of urea by the end of 1996. Current data show that ammonia

concentrations m STIA stormwater have decreased to background levels (Port of Seattle 1998b).

4.5.2.5 Temperature

During the summer months, water temperatures in Des Moines Creek can exceed the optimal upper

temperature of 14°C for salmonid species and the water quality standard of 16°C (Des Momes
Creek Basra Plan Committee 1997). The Des Moines Creek study also relx)ned that water

temperatures m Bow Lake and the Northwest Ponds exceeded the lethal limit for salmomds of

22°C, although these extreme temperatures were not observed farther downstream. More favorable
downstream temperatures result from shading by riparian bank vegetation, inputs of cooler
groundwater, and evaporative cooling. High temperatures have not been identified as a primary
concern for Miller Creek (Parametrix 1996).

4.5.2.6 Dissolved Oxygen and Biochemical Oxygen Demand

In late summer, dissolved oxygen (DO) concentrations in the Northwest Ponds are periodically
below the water quality standard of 9.5 mg/L for Class AA waters. These low DO levels are

probably associated with a biochernical oxygen demand (BOD) caused by organic sexiiments and
algae blooms combined with minimal wind and hydraulic mixing. Warm water temperatures and
reduced baseflows during the summer months also contribute to low DO. However, DO does not

appear to be a problem farther downstream because of re-aeration through weirs and riffled stream-

bed areas (Des Moines Creek Basin Plan Committee 1997). During winter months, de-icing
chemicals applied to runways and taxiways are a potential source of BOD and declines in DO to

Lake Reba, Miller Creek, the Northwest Ponds, and Des Moines Creek. The Port has completed a
study of the effects of runway de-icing on instream DO (Port of Seattle 2000c). The study

documented fluctuating DO, with decreases in DO most directly related to the occurrence of dry
periods. Changes in DO patterns attributable to de-icing chemicals were not distinguishable.

4.5.3 IWS Treatment Performance

As described in Section 4.2.2, the IWS collects, stores, treats, and discharges industrial wastewater.

The IWTP is not a stormwater treatment facility. Treatment and discharge of industrial wastewater
is permitted and regulated by the Port's NPDES Permit WA-002465-I (Ecology 1998). The interim

technology-based effluent limitations were set by Ecology using best professional judgement (BPJ),
based on best conventional control technology 0BCT) for stormwater runoff treatment in the

Petroleum Refining Point Source category (40 CFR Pan 419; the Port's treatment technology is the
same as was used to develop the BCT limits for nmofftreatment in this category).

The IWTP treats collected water by flash-mixing aluminum chloride into the influent water to

flocculate particulates and oils, dissolved air flotation (DAF) to carry the floc to the surface, and a

skimmer to remove the floated contaminants. IWTP effluent is monitored continuously for flow
rate; weekly for pH, total suspended solids, and oil/grease; and monthly for BOD, glycols, and total
petroleum hydrocarbons.
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Since 1997. several improvements to the 1V:TP treatment process have been made. including (1)
two new DAF units, (2) cleaning and lining Lagoons 1 and 2, (3) new DAF flow controls. (4) net
aluminum chloride feed pumps, (5) a new effluent sampling system to allow "live'" samptmg, and
(6) new pH momtormg and control equipment (Kennedy/Jenks 1998).

As demonstrated in the monthly Discharge Monitoring Reports (DMRs) submitted to Ecology. with

the exception of one TSS excursion in summer 2000, t4effluent water quality limitations have been
met sinceNovember 1996(for recent d_m,see Appendix N).

4.5.3.1 Oil and Grease Removal

King County's performance goal for treatment of runoff from high-use sites is 10 mg/L TPH (King
County 1998). The Port of Seattle NPDES p=lmit limitations foroil and greaseare 8 mg/L (average
monthly) and 15 mg/L (daily maximum). Based on N'PDES monitoring data from April 1995
through January 1999 (reported in monthly discharge momtoring reports to Ecology), the average
oil and grease concentration in IWTP effluent is 4.80 mg/L (less than the typical detection limit of
5.00 mg/L). Therefore, the IWTP exceeds the performance goal for treatment of runoff from high-
use areas, and is compliant with NPDES permitlimitations.

4.5.3.2 TSS Removal

The mterirn effluent limitations for TSS in IWS discharge are 21 mg/L (monthly average) and 33
mg/L (daily maximum). As with oil and grease, the IWTP was designed to remove TSS to meet
these numerical criteria, as opposed to a criterion based on percent removal. As demonstrated m the
monthly DMRs submitted to Ecology, these effluent water quality limits have been met since
November 1996, with the exception of a TSS excursion due to atypical pumping and treatment
necessary for Lagoon 3 construction activities (for recent data, see Appendix N). Current effluent
data (January 1999-October 2000, representative of eurrem treatment conditions after the above-
described improvements were made) demonstrate an average IWTP effluent TSS concentration of
approximately 12.7 mg/L.

t4 A smgle TSS excurmon occurred in Summer 2000, dunng an atypical event. Under current condmons, pumping Lagoon 3

completely empty would dtsturb sediment on the bottom of the lagoon. Therefore, a small amount of water normally ts
allowed to rerl_in in the bottom of the Lagoon. To allow for Lagoon 3 expansion construcrton, tt was necessary to pump and
treat this water. Algae concentrated in this small amount of water was sufficient to cause a TSS excursmn. This excursmn _sa

result of one-tame operational condmons. Furthermore. cleaning and lining of the Lagoon will occur m 2001, tnhibmng future
algae grow,&.
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5. PROPOSED MPU IMPROVEMENTS

5.1 SUMMARY OF PROPOSED IMPROVEMENTS

MPU improvements that would likely require stormwater management are summarized m Table
A-3 (Appendix A). Also included in Table A-3 are the names of potential stormwater detention
facilities that could serve the new MPU improvements. These facilities are described m more detail
m Section 6.1.3.

The primary MPU improvements are shown in Figure 5-1. This figure shows the general extent of
the major projects and proposed new impervious surfaces. Minor MPU improvements are not
shown on this figure; these are primarily located m the terminal and air cargo redevelopment areas

and generally do not create new "mlpervious surface area. drai_ g to the SDS. Also, the SMP
addresses only permanent projects. '_ These and other projects ttmt may be developed to support
needed hffrastructure improvements will be evaluated for stormwater impacts based on criteria
established herein to ensure that cumulative impacts are addressed. Updated information on all

MPU improvements would be periodically incorporated into the SMP as necessary.

The Airport Surveillance 1_arlar (ASR), which is being relocated as a result of other MPU

improvements, was not evaluated with other MPU projects. It is located outside of the active STIA
footprint on the west side acquisition area. Although total impervious area on the site will decrease
fi'om 1994 to 2006, effective impervious area (EIA) will increase. Level 2 flow controls will be

provided to meet the target flow regime discussed in Section 2.1.3 (the predeveloped condition is
adjusted to assume 75 percent forest; the 3 percent EIA is less than 10 percent and is unadjusted; the
remainder is grass). The site will be accessed only for infi1_quent maintenance and repair (no more
than four times per week), thus will not have PGIS. See Appendix Y for discussion of hydrologic
analysis and flow controls and Section 7.1.2.5 for discussion of water quality.

MPU improvements in Table A-3 (Appendix A) are based on project scheduling developed in late
1998, and will likely change as project priorities change and schedules are fin'ther refined. In
general, projects not assigned a construction start and end date have not been scheduled, other than
being assigned to one of the four MPU phases (i.e., Phase I, 11,1II, and IV).

5.2 LAND USE CHANGES

To determine the future land use characteristics of the airport property, available data on c_t

MPU improvements were compiled into a GIS database to allow the calculation of pervious and

impervious areas. The GIS database was also used to calculate changes in soil types and vegetation
cover. These data were then incorporated into the HSPF modeling analysis, as discussed in Section
4.4.1. Figure 4-2 illustrates the 1994 land use condition and Figure 4-3 depicts drainage subbasm
boundaries prior to 1994.

IsTheSMPaddressespermanentprojects.TheSR509temporaryinterchangeprojectwasnotevaluatedas an MPUpro)ectin
theSMP. However,temporarystorrnwaterImpactsfromthe SR509 interchangearebeingevaluatedby KingCountyunder
separatecover(HN'rB2000).
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5.2.1 Future Land Use

Figure 5-2 illuswates the land use condition and drainage subbasin boundaries after MPU
improvement build-out, estimated at this time to occur in about 2006. Changes in land use are
based on the available design layouts of those projects currently under design or consu'uction (e.g.,

the Third Runway, associated taxiway, and the garage expansion). The layout for the remaining
MPU improvements is based on preliminary design data and the Airport Layout Plan. This includes
the SASA in the southeast comer of the airport, the north and south terminal expansions, new cargo

facilities in the air cargo area and north of SR-518, the relocated Northwest Hangar, the South
LINK roadway, and other miscellaneous projects.

The drainage basra boundaries under the build-out condition (Figure 5-2) win be similar to the
baseline (1994) drainage boundaries (Figure 4-3). However, minor changes to the boundary
resulting from newly constructed drainage systems for the Third Runway and parallel taxiway, and
improvements to the existing system in the vicinity of redevelopment projects will occur. However,
future development will not change the total amount of akport area draining to Miller, Walker, and
Des Moines Creeks (i.e., the Miller, Walker, and Des Moines Creek basins gain or lose less than 1
acre of drainage areato each other).

For the Third Runway acquisition area, located west of 12thAvenue South, it was assumed that
houses would be removed and only the primary streets would remain (streets would be used only
for emergency and maintenance access). With the exception of the ASR site, potential future
commercial development of that area is not part of the MPU and therefore was not evaluated.

Under the future condition model, only the airport land use changes; the remainder of the watershed
remains identical to the 1994 base year. (A review of the areas upstream shows little available land
for development not controlled by the Port. In addition, existing stormwater management standards

and proposed RDF should be adequate to address impacts.)

5.2.2 Changes in Impervious Area

Future impervious area is depicted in Figure 5-3 and enumerated in Table 4-1. Approximately 106
acres (net) of new impervious surface area will be created in the Miller Creek watershed,
approximately 6 acres will be added in the Walker Creek water, bed, and approximately 128 acres
will be created in the Des Momes Creek watershed. In the Miller Creek watershed, most new

impervious surface area will be from the Third Runway, associated taxiways, and the N-EPL. In the
Walker Creek watershed, new impervious area will be attributable to the Third Runway and
associated taxiways. In the Des Momes Creek watershed, most new impervious surface area to Des
Moines Creek will be f_om the Third Runway, associated taxiways, and the SASA parking and roof
drainage.

An additional 111 acres of impervious area will be added to the IWS, either by rerouting existing
impervious areas currently in the SDS (e.g., terminal areas) or by constructing new impervious areas
(e.g., SASA).
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6. HYDROLOGIC MODELING OF FUTURE CONDITIONS AND
STORMWATER QUANTITY NLA_NAGEME!N-I"

6.1 HYDROLOGIC MODELING

6.1.1 Model Develonment

For the hydrologic analysis of future conditions after completion of the MPU improvements, the
Miller, Walker, and Des Moines Creek HSPF models were enhanced to reflect changes in

impervious areas and drainage basin boundaries in the STIA subbasins. Existing and future
impervious areas associated with the proposed MPU improvements are sho_ on Fimare 5-3, and
the revised drainage basin boundaries are shown in Figure 5-2.

6.1.2 Detention Orations

The stormwater detention options for STIA MPU improvements are:

• New storrnwater detention vaults;

• New stormwater detention ponds; and

• Expanded existing detention ponds.

6.1.2.1 New Stormwater Detention Vaults

A stormwater detention vault is a large, reinforced concrete containment structure. Normally, vaults
are constructed underground. Vaults have advantages in that they can be constructed with only
minimal conflicts with existing land uses; they do not create a wildlife attraetant haTnrd; and they
can be built concurrently with construction of the IVfPUimprovement they intend to serve. The Port
recently constructed a 4.0 acre-fl vault at the NEPL and a 5.9 acre-fl vault to serve the 1998-99
taxiway project.

The disadvantages of underground vaults are that they are expensive; they provide little economy of
size when structures exceed a few acre-fl in volume; and maintenance is more difficult within the
confined space of the vault.

6.1.2.2 New Stormwater Detention Ponds

A stormwater detention pond is created by excavating a depression or creating a berm (or a
combination thereof). The pond outflow is controlled by an outlet structure with a series of
vertically-arranged orifices.

Ponds have advantages in that they are relatively inexpensive to construct, with construction mostly
consisting of earthwork and an outlet su'ucmre. With regard to construction, they are particularly
economical for large-scale applications. Ponds are open, allowing for easy maintenance. The

disadvantages of detention ponds is that they generally preclude other use of the land that they
occupy. Also, near STIA they create a wildlife attr_tant, which must be controlled with netting andother deterrents.
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6.1.2.3 Expanded Existing Detention Facilities

Several options exist for expanding the existing detention ponds serving STIA - the Miller Creek
Detention Facility and Northwest Ponds. Table 6-I summarizes the potential for expanding these
facilities.

Table6-1. EzistingdetentionpondsservingSeattle-TacomaInternationalAirportwithpotentialfor expansion.

CurrentAcnveStorageVolume MaxxmumExpandedStorage
Facility (acre-R) (acr_-fl)

MillerCreekDetentionFacility

Exisnng 68.0 68.0
Site1 - 24.0

Site2 - 16.4

TOTAL 68.0 108.4

NorthwestPonds

Exism_ 16.9 -

ProposedRDF - 180

TOTAL 16.9 180

6.1.2.4 Expanded Miller Creek Detention Facility

The expansion of the Miller Creek Detention Facility would require enlarging the existing live
storage volume, and the existing gate opening area may need to be adjusted to gain the full
detentionbenefits _m the new storage.No expansionforMPU projectsisproposed;future

expansion alternatives may be evaluated that reduce the sizes of detention facilities proposed in the
SNIP.

Figure D-3 (Appendix D) illustrates where excavation would occur. Wetlands m the area would be

avoided. To avoid increasing wildlife attraction to the area, the area of pond expansion would be
designed as a free-draining (no standing water) facility.

6.1.2.5 Expanded Northwest Ponds

The Port is currently working with King County to design and construct a regional detention pond at
the Northwest Ponds, located at the head of the west branch of Des Moines Creek (Des Moines
Creek RDF). The Des Moines Creek Basin Plan determined that up to 180 acre-fi of detention
storage can be developed at that site. The basin plan includes diverting water from the detention

pond to an abandoned sewerline for direct discharge to Puget Sound. The Port is actively working
with the County as a plan participant to implement that project (the Port has been responsible for
funding 40 percent of the plan). The facility would reduce existing peak flood impacts in the Des
Moines Creek basin.
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FloodingintheTyee golfcoursewouldbe substantiallyreducedby theproposedrc_onalpond
becausetheWestBranchofDes Momes Creekwould berebuilttoimproveflowand reduceover-

bank flooding. Areas of expanded detention storage within the facility would be planted with
shrub-scrub vegetation intended to deter use by waterfowl.

6.1.3 Estimated Detention Storaee

Proposed stormwater detention facilities for the MPU were designed based on the drainage area
served by each facility, the detention standard, the detention storage volume required to meet the
flow control standards, and potential for waterfowl attraction. As shown m the following sections,

proposed storage volumes were designed to prevent increases m flood frequency and flow duration.

Approximately 3*4 acre-fl of new stormwater detention storage (see Table 6-2) will be needed to
mitigate the impacts of increased stormwater nmoffassociated with MPU projects. The locations of
new facilities arc shownm Figure 6-1.

Further refinement of stormwater detention storage volumes will occur dub.rig the final design of the
Stormwater Management Improvements for each MPU project. During this process the hydraulic
design of the facilities will be reevaluated and detention volumes adjusted as appropriate to ensure
that the Port's stormwater management standards are met as described m Section 2.1.4 (pg. 2-4) and
Section 2.2.2 (pg. 2-6) of this document. Hydraulic design reports for each proposed facility will
document these detailed modeling and design analyses.

6.1.4 Water Quality of Stormwater Stored in Vaults

Stormwater may be stored m vaults for periods of weeks or months (this may apply to water
detained for long periods due to low target release rates or to water retained during the winter for
low stream flow support during the dry season). Storage for long periods may result m low
dissolvedoxygen(DO) concentrations.However,dissolvedoxygenisnotexpectedtobe reduced
toanoxiclevels,because(1)medianBOD innmway/taxiwayrunoffisonly5 mg/L (seeSection

4.5.2),(2)vaultstoragewould precludethegrowthof algae,which would consume dissolved
oxygen(however,microbialactivitycouldconsume oxygen),and (3)waterstoredinvaultswill
remaincool,allowinga highersanwationleveland slowingmicrobialactivity.Furthermore,
stormwaterwillbereleasedviasmallorifices,and m mostcases,mustflowinchannelsorpipesfor

a considerabledistancebeforereachingthereceivingwater;,theseconditionswhich willinduce
turbulenceandreaerationbeforewaterreachesthereceivingwaters.No additionaldesignfeatures
areexpectedtobenecessarytotreatwaterstoredorreleasedfromvaults.

6.2 STORMWATER QUANTITY MANAGEMENT

6.2.1 Low Stream Flow Impacts and Miti2ation

6.2.1.1 Predicted Low Stream Flow Impacts

The hydrologicanalysisofpotentialimpactsoftheSTLA MPU improvementson Millerand Des

Moines Creeks was originally presented in the MPU EIS. That EIS analysis was based on studies
conducted in 1995.
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Table 6-2. Summary. of required detention facility, volumes.

Hydrologic Volume Required
Watershed Evaluation Point (acre-ft) Type of Fadl/W = Comments

Miller Creek NEPL 13.9b Vault In adchnon to exasung4 acre-
fi

CARGO 4.5 Vault

SDN2x * 14.4 Vault
SDN4x

SDN3/3x 25.2 Vault

SDN1 5.5 Vault

Pond: 14.8 / Pond/Vault
SDN3A Vault:7.0

Pond:25.5/ Pond/Vault Infiltrauonused
SDWIA Vault: 7.4

SDW1B 53.6 Pond lntSlla'ationused

Total Miller Creek 171.8

Walker Creek SDW2 10.9 Pond

Des Momes Creek SASA Detenuon 334 ' Pond
Facility

interconnecting 5.4 Vault
taxaway (SDS3A)

Third Runway 21.7 Vault
South (SDS7 and 6)

SDS3 88.0 Vault

SDS4 12.9 Vault

Total Des Moines 161.4
Creek

• Types offacilmes: Vault - enclosure with mult_le orifice outlets on vertlcal laser with overflow spillway,
Pond- open ear& consmaenonwith netting or other means to provadewildlife deterrent.

b Volumeneededto retrofitexlUnngfacility.
: RetrofitSTIA area only.

Modeling conducted m 2000 presented a more comprehensive evaluation of the potential low

stream flow impacts in Miller, Des Moines, and Walker Creeks from the planned STIA

improvements. The Low Streamflow Analysis for Seattle-Tacoma Master Plan Update (Earth Tech
2000) contains detailed information and references for this work. This analysis was revised in

2001; results of the update are provided in the revised Low Streamflow Analysis report and therefore
are not included in the SMP.
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6.2.1.2 Inf'dtration Facilities

Ecology has indicated that infiltration is the highest priority for stormwater control, provided that
proper soil conditions exist and groundwater quality is protected. The Port has reviewed the
feasibility of providing infiltration facilities for storrnwater management to determine opportunities
to rmnimize the potential effect of new impervious surfaces on low stream flows m Miller. Walker.
and Des Momes Creeks.

The locations of stormwater management facilities discussed m the previous sections were selected
based on hydrologic and hydraulic conditions (i.e., the sites are downstream of development to
mitigate peak flows prior to discharge to surface water). These sites were further analyzed for their
feasibility as infiltration sites (see Appendix F).
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The Ecolo_' and King CounW Manuals provide design guidance for stormwater infiltration
facilities. The Port's policy on wildlife attractam hazards at open-water faciliues imposes additional
constraints on the design and location of infiltration facilities. In general, the following conditions
must exist for infiltration to be further considered:

• Site soils must have natural infiltration rates that meet the minimum requirements

specified in the King Count), Surface Water Design Manual;

• No potential can exist for impacts caused by infiltrated stormwater, such as increased
water to landslide areas or fill slopes, increased water effects in nearby closed

depressions, and higher groundwater levels that may cause flooding;

• The water table must be sufficiently below the bottom of the infiltration facility

(minimum 3 it, verified by wet season monitoring) to provide adequate infiltration rates
during prolonged storms; and

• Long periods of open standing water must not exceed the Port's policy on preventing
wildlife attraction (see Section 3.1.2).

Site Investigations

Based on the location of detention ponds C, D, and G, three immediately adjacent sites (defined as
Infiltration Areas 1, 2, and 3; see Appendix F) were identified as potential sites for infiltration of
water discharged from the detention ponds and/or vaults on the airfield. The footprints of detention

ponds C, D, and G were also considered for potential infiltration capaci .ty (see Figure 6-1). In
addition, infiltration testing was conducted at and adjacent to the site of Pond F (Walker Creek
watershed). Infiltration testing was conducted along with collection of soils and _m-oundwater data

to establish the feasibility of infiltration in these areas. Again, infiltration facility requirements were
established based on those contained in the King County Surface Water Design Manual.

Infiltration Areas 1 and 3 were found to be suitable for stormwater infiltration. Infiltration Area 2

and Pond G were deemed unacceptable due to low p_nneability soils and/or high groundwater
levels. Ponds C and D were also deemed unacceptable based on the presence of groundwater
seepage. The Pond F site and adjacent area north of Pond F was deemed unacceptable for
stormwater infiltration due to saturated till conditions. Additional information on the site

investigations is provided in Appendix F.

Infiltration Rates

The soils in both Infiltration Areas 1 and 3 were characterized as silty fine to medium sands. The

locations tested exhibited moderate to high infiltration capacities. Specifically, Area 1 capacities
ranged from 4.6 to 20,4 m/hr; Area 3 capacities ranged fi'om 0.94 to 7.5 in/hr. Assuming a nominal
400 lineal fl of an 8-ft wide infiltration trench for both areas, and design infiltration rates of 4.2 in/hr
and 2.7 in/hr respectively, Area 1 can be expected to infiltrate 0.30 cfs of stormwater, and Area 3
can be expected to infiltrate 0.20 cfs of stormwater. Additional information on site tests can be
found m Appendix F.
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Wildlife Attraction

As previously stated, the Port has established a policy restricting the duration of open water at
stormwater detention facilities to 24 hours following a 2-year runoff event. Because infiltration
facilities must retain water within the facility to allow water to infiltrate into the _mvound.the

duration of water storage m an infiltr_on facility could be much greater than that in a detention

pond. Therefore, infiltration facilities present a greater design challenge. To create an infiltration
facility, that meets the Port's policy on wildlife attractams, infiltration ponds would need to be
covered with a permanent net or structural cover, or constructed m vaults or trenches.

6.2.1.3 Acquisition of Water Rights on Miller Creek

As a mitigation measure to offset potential baseflow impacts, the Port will cease the exercise of
existing water rights along Miller Creek, thereby e"hmmating these withdrawals and improving
baseflows. These surface water rights will be acquired during private property acquisition along
Miller Creek for the Third Runway project. These surface water rights were originally issued to

allow property owners to divert flow from Miller Creek for domestic use, lawn and yard watering,
and irrigation. The detailed analysis of the benefits of ceasing withdrawals from the creek is
provided in Appendix G.

Based on water rights records obtained from Ecology, at least 17 residential properties, and one

farm property with recorded surface water right certificates or claims exist along Miller Creek.
Properties with water fight permits or certificates can legally divert water from Miller Creek. Five
additional farm properties below Lake Reba were also identified that could potentially divert water
from Miller Creek but for which a registered water right or claim could not be found. Nevertheless,
it was initially assumed that all of these properties could actively divert surface water from Miller

Creek, thereby creating an impact to baseflows. However, in an attempt to verify this assumption,
individual property owners were contacted to ascertain their actual water withdrawal practices from
Miller Creek. Nineteen of the 23 property owners responded. The majority of these did not
withdraw any water from the creek, regardless of their right to do so. For the four non-respondents,
water withdrawal rates were estimated based on property size and potential water use.

Using this information and the stated assumptions, the estimated total quantity of water withdrawn
by the identified water rights holders and other users was estimated to be 0.042 cfs.

6.2.1.4 Baseflow Augmentation in Des Moines Creek

The 1997 Des Moines Creek Basin Plan recommended that a well and pump system be constructed
near South 200 e' Street to mitigate existing low baseflow impacts in Des Moines Creek (Des Moines

Creek Basin Committee 1997). The flow augmentation to the stream would help the existing poor
water quality conditions in the _ during the late summer, when low flow rates contribute to
elevated temperatures and lowered dissolved oxygen levels.

The water for this project will come from an existing Port-owned well located within the Tyee
Valley Golf Course. Cool, high quality water from a deep aquifer will be drawn from the well and
aerated by discharging it onto a rock pile before it enters the stream. This water should improve the
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current water quality, conditions in the s_eam and may also improve downstream fish habitat
conditions. The basra plan recommended that the aum'nentation system supply up to 400 _m
(about 0.8 cfs) of water from the well to the stream for several weeks during the normal summer
low-flow period.

Streamflow ,-l_t_recorded in 1996 and 1997 (King County 1997) indicate that late summer flow
rates in the stream below the confluence oftbe east and west branches drop to about 0.3 to 0.5 cfs.

Based on a potential well supply of 0.8 cfs, flow au_nentation should prevent streamflow levels
from dropping below 1.0 cfs.

The baseflow augmentation system would probably be operated by an automated stream gage on
Des Moines Creek at the location where King County cm'rt_tly operates a gage. The County. gage
is located at a concrete weir a short distance north of South 200 _ Street. Permanent instrumentation

would be installed at that site to operate the flow augmentation system. The pump system would be
turned on when the streandlow drops below 1.0 cfs. The system could also be set to pump cool
groundwater to the stream when temperatures exceed a critical level. Initially, the critical water

temperature would be set at 19°C, which was about the maximum water temperature in lower Des

Moines Creek in 1996 (upper Des Momes Creek roached 20.5°C). The pumping rate would have
different levels so that flow augmentation could be ramped up as the streamflow drops or as the
temperature increases. Additional streamflow measurements should be conducted to confirm the
late summer flow rates, and tests should be conducted after the facility is installed to evaluate the
benefits of different pumping rates on into'earn temperature and dissolved oxygen levels.

The Des Momes Creek Basin Committee will be responsible for implementing the plan, as provided
in the Des Momes Creek Basra Plan. However, the Port will work with the Des Momes Creek

Basin Committee to ensure that the flow augmentation project is implemented once the Section 401
Water Quality Certification for the Third Runway is issued. Ecology has indicated its support of
this project.

6.2.2 Retrofit of Stormwater Detention for Existing Airport Areas

As previously discussed, stormwater impacts from existing airport areas will be mitigated by
proposed detention ponds and vaults. In addition, the entire airport will be retrofit to the theoretical
basin development condition with the proposed detention facilities. However, the Port will continue
participation in constructing regional stormwater detention facilities. Miller Creek Detention

Facility expansion and the proposed Des Moines RDF would reduce peak flows and durations, and
achieve stable and non-degrading flow regimes in Miller and Des Moines Creeks. If the facilities
are expanded (MCDF) or constructed (RDF), the Port would reduce detention volumes to meet the

Enhanced Level 1 or other applicable standard. Re, anal detention facilities provide stormwater
detention storage needed to retrofit the airport to pre-developed conditions (as defined in Section
2.1).

6.3 CONSTRUCTION SCHEDULE

The MPU improvements would be constructed over a period of approximately 10 years. The goal
of the scheduling analysis is to verify that stormwater detention requirements for the MPU
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improvementsaremet duringtheperiodofMPU development.Priortobuild-out,some MPU

improvementprojectsmay bebuiltbeforecertainstormwaterdetentionfacilitiesarcinplace.Thus.

MPU impmvern_t project implementation must be tracked on a yearly basis to verify, that
individual projects do not cause peak flows to increase at the swrmwater ouffalls, and to
approximately schedule the construction of stormwater detention as needed.

Table A-3 in Appendix A shows the schedule of required start and completion dates of the pnncipal
MPU improvements that will require stormwater detenhon, the stormwater detention facilities that
will serve those projects, and estimated dates when detention facilities would be required to be on-
line.This scheduleidentifieswhen thestormwaterdetentionfacihriesshouldbe consn'uctedsothat

MPU improvementshavethedetentionavailableatthe_propriatetime. Constructionofthese

facilitiesmust bc phasedsuchthattheyareon-linebeforeconstructioncommences on thenew

impervious areas they would ,_'ve. Since multiple MPU improvements could be served by a single
detention facility, certain detention facilities may need to be con.cwacted several years before
construction begins on the principal MPU impmvemem slated to use that facility.

6.4 OTHER KING COUNTY MANUAL REQUIREMENTS

6.4.1 Flood Analysis

The MPU improv_nents encroach into the lO0-ycar floodplain in two locations on Miller Creek:
the Vacca Farm restoration site and the MSE Wall location. At the Vaeca Farm, Miller Creek will

be relocated and 8,455 cubic yards of floodplain storage will be displaced with fill for the relocated

154_ Street. This lost storage will be mitigated by excavating 9,589 cubic wards of new floodplain.
The effects on 100-year flood elevations are discussed in detail in Appendix J. No floodplain
impacts have been identified at Vacea Farm or at the proposed MSE wall site (Appendix J).

6.4.2 Downstream Analysis Impacts

Evaluation of downstream analysis impacts for Miller, Walker, and Des Momes Creeks are
discussed in Appendix P.

6.4.3 Conveyance System

Proposed stormwater conveyance figures are included in Appendix Q. These design drawings are
subject to revision as the SMP if further refined and designs of MPU improvements and stormwatcr

facilities are finalized. Energy dissipation design criteria and parameters are included in AppendixW.

6.4.4 Restrictine Public Access to Ponds with Steep Slopes

The airport's perimeter security fence will restrict public access to stormwater ponds. Ponds not
included in the airport's security area will have slopes less than 3:1 or will be fenced.
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7. FUTURE STORM_'ATER QUALITY

This section discusses structural and nonstructura] treatment BMPs for polluuon-generatmg surfaces

as they will be configured under future conditions. For purposes of this discussion, the areas and
BMPs are organiz_ as follows:

• StructuralBMPs forSDS ponution-gencratmgimlm'vioussurfaces:Section7.I;

- Nc_vdevelopmentimpervioussurfaces:Section7.1.I

- Redevclopedsurfaces:Section7.1.2
- Existingareasincompliance:Section7.1.3
- Retrofittedsurfaces:Section7.1.4

- Existingsurfacesnotpracticableforr_-ofittmg:Section7.1.5

• Non-pollution-generatingimpervioussurfaces:Section7.3;

• RoofTops:Section7.4;

• Industrial Wastewater System: Section 7.5; and

• Pervious Surfaces: Section 7.6.

7.1 STORMWATER DRAINAGE SYSTEM WATER QUALITY TREATMENT BMPS

This sectiondescribeswat,rqualitytreatmentBMP implementationfor new development,

redevelopment,andrttrofittedare,asintheSDS. InkeepingwiththestandardsdescribedinSection
2.2,thePortplanstoimplementBMPs accordingtothefollowingschedule(seeFigure7-I for

BMP implementation):

I. Inallnew SDS subbasins(SDWIA, SDWIB, SDW2, and SDN3A) and existingsubbasins

thatwillbe I00 percentredevcloped(e.g.,SDS6 and SDS7) forMPU improvements,

implementtreatmentBMPs inaccordancewiththeKingCountyManual.

2. ForallportionsofexistingSDS subbasinsthatwillbepartiallyre'developedaspartofMPU

improvements,implementBMPs inthoseareas.BMPs shallcomplywiththeKingCounty
Manual.

3. Forportionsofexistingsubbasinsthatarcanticipatedtobere,developedaspartofnon-MPU

improvementswithinthenext20 years(e.g.,theNorthAir Terminal),implernentBMPs
during those redevelopment actions.

4. For portions ofcxisting subbasins that are not anticipated to be redeveloped:

a.) if already in compliance, nothing is proposed; or

b.) if not in compliance and retrofitting is practicable, install BMPs; or

c.) if not in compliance and rein)fitting is not practicable and water quality monitoring
has indicated actions may be needed, evaluate the application of new or
cxporimental BMPs (see Section 7.1.5).

5. For non-Port PGIS draining to Port outfalls, nothing is proposed by the Port.
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Treatment BMPs for new development and redevelopment areas will be applied in accordance with

the King County Basic Water Quality Menu.

Water quality treatment facility designs described in the following sections are conceptual, and are
based on preliminary project information. They are intended to demonswate the Port's capabiliD' to

provide treaunent BMPs for these areas. Other treatment options may be used at the Port's
discretion. Final design will comply with the King County and Ecolo_' Manuals.

7.1.1 Treatment BMPs for New Development

7.1.1.1 Third Runway and Connecting Taxiways

Construction of the new Tlm'd Runway and connecting taxiways (Fig_'e 5-1_ will add

approximately 50 acres of pervious (grass infield) surface and 156 acres of impervious surface area
to the STIA SDS. As shown in Figure 5-2, these areas will drain to Miller Creek via two new SDS
outfalls (SDWIA and SDWIB), Walker Creek via a new ouffall (SDW2), and to Des Moines Creek
via an existing ouffall (SDS7).

Water quality for the Tkird Runway drainage is expected to be similar to that measured in subbasin
SDS3 in recent years. Subbasin SDS3 consists almost exclusively of runways, taxiways, and grass
infields. As discussed in Section 4.5.2, stormwater from this subbasin is generally less polluted than
regional and national urban stormwater.

Filter strips will treat stormwater runoff as it drains directly from new impervious areas of the
runway and taxiways. After draining through filter strips, runway and taxiway drainage will be
conveyed via pipes to the detention vaults or ponds prior to discharge to Miller or Des Momes
Creeks.

Required filter slrip length was conservatively calculated for the greatest width of pavement
measured fi'om the crown, which occurs at rtmway-taxiway intersections. At these locations, flow
travelsfromtheshoulder-pavementcrown,diagonallyacrosstherunway,and partiallyalongthe

taxiwaybeforeslopingofftothefilterstrips.The totalflowpathdistanceisapproximately300 fl
(AppendixH). Relevantareaand flowparametersfora l-acresectionof Taxiway aregivenin

Table7-I.FilterstripsizecalculationsareprovidedinAppendixH.

Table%1. WaterQuality.BMPdesignparameters.Third Runwayand cennectingtaxiwaD.

Parameter Value

rwsAreafacies) 0

SDSPGIS(acres) 156

SDSNon-PGIS(acres) 0

PGISTreaunemBMPs Filter_a'rps

WaterQualityDesl_StormFlow 0.31cfsperacre

BMP Size Requiredfilterstoplengthis34ft.Actualfiltersniplengthtsat
least75ftonswatghtawaysand34flonconnectinglaxiway
SecUon%
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For the widest sections of taxiways, the minimum required fiher strip length will be 34 fl (for filter

strips, as with bioswalcs, length is the dimension parallel to the flow path). This size bill provide
the 9-minute hydraulic residence time required by the King County Manual. For other taxiway and

runway sections, the flow path will be smaller, and therefore the minimum strip len_nh will be less
than 34 ft. As previously noted, the actual filter strip widths m most locations bill be substantially

greater than the minimum required width; average filter strip width for straight sections of the Third
Runway and taxiways will typically be at least 75 fl on straightawavs and 34 ft on connecting
taxiway sections.

7.1.1.2 The South Aviation Support Area

The proposed SASA will be constructed in areas occupied by portions of the Tyec Valley Golf
Course and the South Employee Parking Lot (see Figure 5-I). The SASA will create a total of
approximately 93 acres of new impervious surface, including roof tops, apron, taxiways from
runway 34R, and vehicle parking.

All apron areas at SASA (approximately 58 acres) will drain to the IWS. The hangar roof tops in
the SASA (15 acres) will drain to Des Moines Creek via the new SASA detention pond;:6as non-
PGIS, the rooftops are not anticipated to have an adverse effect on stormwater quality (see Section
7.4). Parking areas would comprise the only PGIS draining to the SDS, and would be treated by
bioswales before discharging to the new detention pond.

The SASA PGIS area was divided into subareas A through D (Appendix H). Relevant area and flow
parameters for SASA are given in Table 7-2. Bioswale size calculations are provided in Appendix
H.

Table7-2. WaterquaffD'BMPdesignparameters,SASA.

Parameter Value

IWSArea_ac_.s) 58.4

SDSPGIS(acres) 17.8

SDSNon-PGIS(acres) 16.7

PGISTreaunentBMPs Bioswal,'¢

WaterQualityDesignStormFlow 5.03 cfs

BMPSize Eightbioswaleseachapproximately255 fi long,
width7.0fl tO8.4fi

Each subareawoulddrainto a bioswaleapproximately255 fi long (Appendix H). Bioswalewidths
would vary from 7.0 to 8.4 ft, dependingon each subarea'sdrainage area. These swales would
provideat leastthe 9-minute hydraulic residencetime, per theKing County Manual.

:6StormwaternmofffromSASAmaybed*schargeddlrectlyto DesMomesCreekafterwaterqua]iv/trealment.TheSASA
pondwillthenbedesignedtooverdetain_ormwaterupstreamoftheSASAdira:hargepoints,therebyn_ugntmgflowimpactsfromSASA.
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7.1.1.3 North Employee Parking Lot

The NEPL, completed in 1998, added 29 acres of new impervious surface to a pre_iously
undeveloped area north of SR 518. The NEPL drams to an 18-fl-wide (20-fl bottom width minus _-
ft earthen divider) by 200-ft-long bioswale, installed do_strearn of the NEPL detention vauh

(Appendix H). Sizing calculations for the bioswale are provided in Appendix H and summarized in
Table 7-3. All PGIS will be treated per the requirements of the King County Manual.

Table%3. WaterqualiB'BMPdesignparameters.NEPL

Parameter Value

IWSArea(acres) 0
NewSDSPGIS(acres) 29.0

SDSNon-PGIS(acres) 0

PGISTreaunentBMPs Btoswale

WaterQualityDesignStormFlow 2.96 cfs

BIVIPStze Bioswale200ft long,width18 fl

7.1.1.4 North Safety. Zone

The north safety zone consists of an unpaved apron at the north end of the Third Runway. The
embankment for the safety zone will be consu'ucted on areas currently occupied by South 154_

Street and open STIA property. This project area will have no new impervious surfaces (and no
pollution-generating pervious surfaces); thus, water quality trealanent is not necessary.

7.1.1.5 South 154 tbStreet

South 154mStreet will be relocated approximately 500 fl north to allow consu'ucfion of the Third
Runway and the safety areas for runways 16R and 16L. The existing road area will increase only
slightly, fi'om 5.8 acres to approximately 5.9 acres of impervious surface (the total impervious area
draining to the new water quality facilities will be approximately 6.2 acres). The existing road
surface is untreated.

The South 154thStreet relocation will be constructed by the Port, and will be owned and maintained

by the City of SeaTac. Preliminary designs call for drainage to four bioswales located along the
new roadway (Appendix H). Preliminary BMP design for the project is presented in Appendix H
and summarized m Table 7-4. All PGIS will be treated per the requirements of the King County
Manual.
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Table7-4. Waterqualit3"BblP designparameters.South15-t_ Street.

Parameter Value

IWSArea_acres) 0

SDSPGIS(acres) 6.2

SDSNon-PGIS(acres) 0

PGISTreammatBMPs Bioswales

Wate-rQ_ailt T Destm:StormFlow 0.11 cfs. 1.0cfs. 1.40cfs. 0.16 cfs

BMPSize 2x 135IL9x 180fL8 x300 ft.3 x200 fl

7.1.1.6 North Cargo Area

Cargo handling facilities (freight terminal buildings, warehouses, and parking lots) will be
constructed north of SR 518 and east of 24thAvenue South. The project will create approximately
8.1 acres of new impervious surface, approximately 4.3 acres of which will be PGIS. The area is

currently undeveloped.

Although the footprint for the North Cargo Area is defined (Figures 5-1 and 6-1), no plans exist for
the area layout. BMP design for the area is conceptual.

The North Cargo Area will drain to a detention vault that will serve both PGIS and non-PGIS. A
bioswale was conservatively sized for pre-detained flows from PGIS areas only (pre-detamed flow
rates fi'omPGIS areas will exceed combined detained flow rates).

Sizing calculations for the bioswale are provided in Appendix H and summarized in Table 7-5. All
PGIS will be treated per the requirements of the King County Manual.

Table7-5. Waterquality.BMPdes_nparameters,North CargoArea.

Pararm_ Value

IWS Area(acres) 0

NewSDSPGIS(acres) 4.3

SDSNowPGIS(ac_s) 3.8

PGISTreatmentBMPs Bim'wale

WaterQualityDesignStormFlow 1.29cfs

BMPSize 2 btoswal_254fl long,width7.7fl

7.1.2 Treatment BMPs for Redevelopment Proiects

7.1.2.1 South Terminal Expansion Project

The South Terminal Expansion Project will consist of hangar relocation, pavement replacement,
construction of temporary baggage handling facilities, expansion of Terminal A, and

reconiiguration of service areas, parking lots, and the south end of Air Cargo Road (Figure 5-1).
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The ramp area improvements will continue to drain to the IWS, which provides water quali_'
conm_ls for high use areas. New roof surfaces, cons_cted with non-leaching surfaces, will dra_ to
the SDS, which will discharge to the east branch ofDes Moines CYeek.

The STEP PGIS runoff could be treated by a wetvault. Relevant area and flow parameters for STEP
are summarized in Table 7-6. Wetvault size calcula_ons are provided in Appendix H.

Table7-6. WaterqualityBMP designparameters,STEP.

Pamm_ Value

MS Area(acres) 1.6

NewSDSPGIS(acres) 9.1

SDSNon-PGIS(acres) 5.1

PGISTreatmemBMPs Wetvaalt

MeanAnnualStrumRtmoffVolmnc 13,900cf

BMPSize 41,700cf

Based on the preliminary STEP layout, the wet'vault volume will be 41,700 cf. The wctvault
location and details are provided in Appendix H. The wervault will be placed at the south end of the
Air Cargo Road reali_,nment. The wetvault will be located on the west side of the new roadway to
avoid interference with the proposed South Access Freeway lanes. The proposed vault will be
relatively long and narrow to allow placement parallel to the roadway and AhcLait Operating Area
fence line. Use ofa wetvault is conceptual. Other BMPs, such as bioswales, may be used instead of
wetvaults in accordance with the King County and Ecology Manuals.

7.1.2.2 North End Air Terminal

The area north of South 170e_ Street (including the Doug Fox parking lot, north entry and exit
freeways, and air cargo areas) is planned to undergo substantial redevelopment as part of the North
End Air Terminal (NEAT) project. The NEAT will add new passenger terminal and ground
transportationfacilities.Althoughno schedulehasbeensetforNEAT development,itisanticipated
tocommence nearthecompletionoftheMasterPlanUpdate.

The NEAT project is not an MPU project. The project design and drainage network layout have not

progressedtoa stagewhere BMPs couldbe sizedforspecificareas.However,theprojected
footprintofthearea(SDE4 northofSouth170_Strut,excludingSDF.ATaxiways)canbe usedto

estimate the total size of BMPs needed to serve the area. For a conservative estimate, BMP size
was estimatedfortheareawithoutdetention.

BasedontheunitBMP sizeesumate(discussedinSection4.5.1),theNEAT's 35 acresofPGIS will

requireapproximately14,400squareR ofbioswales(newandexisting)and 92,200cfofwetvault
(new).

MostpervioussurfaceswithintheNEAT areawould likelybe classifiedasPGPS."Trcanncntfor

theseareaswouldbeprovidedviaalandscapemanagementplan(Section7.6andAppendixI).
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7.1.2.3 South Link Freeway

The South Link connector will be the northerly freeway section of the South Access Road
constructed between the south end of the passenger terminal and South 188th Street. It will be built

approximately along the existing alignment of Air Cargo Road south of the terminal.

Similar to NEAT, design for the South Link Freeway between South 188_ Street and the south end

of the tc.i_inal has not progressed to a stage where BMPs could be designee for specific areas of the

project. BMP size was estimatee for the project based on the unit BMP size estimate describee in
Section 4.5.1.

The South link Fr_m, ay's 8.8 acres of PGIS could be treatee by approximately 40,600 cf of

wcrvaults.MostpervioussurfaceswithintheSouthLinkFreewayareawould likelybe classifiedas
PGPS. Treatment for these areas would be provided via a landscape management plan (see Section

7.6 and Appendix 1).

7.1.2.4 Delta Parking Lot

The Delta Parking Lot currently discharges to undesignatee storm drains. The parking lot is not
currently served by treatment BMPs. All PGIS in this subbasin is anticipated to be diverted to the
IWS as part of the South Terminal Expansion Project. If any PGIS renmins in the subbasin, it will
be treated by BMPs in compliance with King County and Ecology Manual requirements.

7.1.2.5 ASR Site

The ASR site will redevelop former residential property to construct a radar tower and control
building. The rooftop will be constructee with non-pollution-generating materials (no bare metal).
Equipment and vehicle access on both the gravel and paved surfaces will be only for infrequent
maintenance and repair (no more than four times per week). Thus the surfaces are not PGIS, and no
water quality treatment is required.

A 1000-gallon fuel tank will be installed on the ASR site for emergency power generation. Because
the tank is double-walled, the Ecology Manual does not require separate containment. As required
by the Ecology Manual, the tank's fill connection is fitted with overfill/spill control features (see
detail drawings in Appendix Y). Leak detection features are also included. Less than 1000 gallons
of fuel would be transferree within any year, therefore the site does not meet the King County
Manual "high-use" threshold requiring oil controls.

7.1.3 Existing Areas in Compliance with Treatment Requirements

Several subbasins and portions of subbasins have BMPs in compliance with the King County
Manual. The analysis of these areas, discussed in detail in Section 4.5.1, is summarized in
Table 7-7.
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Portions of these fully treated exismag areas will be redeveloped. Any redevelopment of the above

areas will be desired and constructed to result in full treatment of PGIS to the maximum extent

practicable.

Additionally, the NEPL, a Master Plan project completed in 1998, has full treamaent of all PGIS, as
described in Section 7.1.1.3.
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Table7-7. Summry of existingareas in compliancewith waterquality,tream_m BMPrequirements.

Area Exi_n_zTreatedLandUse PGISTreated BMPs
SDNI-Kitchens" Parkinglot 0.7 Treatmentwetland,bmswalc

SDN3 Runwayand taxaways 24.7 Filter stops

SDN4 Runwayandtaxaways 9.0 Filtersnaps

SDE4-Taxiways' Taxiways 4.6 Filtersnaps

SDE4-NEAT" Parkinglot 2.9 Bioswale

SDS3' Rmlwayandtamwa_ 190.0 Filterstops

SDS4 Runwayandtaxiways 32.3 Filterstops

SASAarea' Consmzcuonstagingarea 17.6 Bioswale

' Theareasreflecr_ m this tablerepresentthe treatedpomonof thePGISin theseareas. SomeexasnngPGIS m
theseareasisunu-eated,Tream_ntof umzeatedpomonsof these areasis discussedm Sections7.1.1, 7.1.2, 7.1A,
and7.1.5.

7.1.4 Treatment BMP Retroflttin2

Additional BMPs were identified to provide rtmoff treatment to the maximum extent practicable for
subbasins where existing BMP coverage is not consistent with theEcology Manual (Table 7-8).
The proposed additional BMPs were selected arid sized based on best available information. These
BMPs were identified to dernonslrate the Port's ability and intent to provide treatment BMPs per the
implementation plan described at the beginning of Section 7.1.

7.1.4.1 Subbasln SDN1

An existing bioswale provides full treatment for approximately 0.7 acre of the flight kitchen parking
lots north of South 154_ Street. Approximately 6.8 acres of PGIS in subbasin SDN1 are currently
partially treated or untreated.

As shown in Appendix D, a detention vault will be constructed to detain runoff from subbasin

SDNI, with a volume of approximately 5.6 acre-fl and a footprint of approximately 22,000 square
ft. Subbasin SDN1 will be retrofitted for water quality treatment by constructing a wervault
combined with the detention vault. The approximate wetvault volume required to treat this area
would be calculated as follows (formula given for land use types found in subbasin SDN1; note that
0.27 acre of airport fill was included in the till grass area):

Volume =3* [(0.9 * A,m_,,_,_) + (0.25 * Atillgrass)+ (0.0l * Aouavash)]* 0U12)

Where:

R = rainfall from mean annual storm (inches)
All areas in square fl

Volume = 3* [(0.9 * 576,700) + (0.25 * 97,600) + (0.01 * 267,500)] * (0.47/12)

Volume = 64,200 cubic fi
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Four fl of dead storage plus I fl of sediment storage within the footprint of the detention vault would

provide more than this volume and would meet minimum and maximum wercault depth
rcquirernems (with baffle and other design requirements also included).

The Port will imple,rncnt the above alternative, or mother alternative that will provide treatment for
all PGIS in subbasm (SDNI).

7.1.4.2 Terminal Drives

Based on the volume of vehicle traffic and the traffic use pattern (idling, stop-and-go traffic) on the

Upper and Lower Terminal Drives (approximately 2.0 acres), the area meets the intent of the King
County Manual definition of a high-use site. Therefore, oil control BMPs in compliance with the
King County Manual will be applied to drainage from the Terminal Drives. The Terminal Drives
will be diverted to the IWS. As discussed in Section 4.5.3, the rWS meets the oil-control trcatrnent

requirement for high-use sites. However, should diversion to the IWS be unfeasible, oil control
facilities will be installed per the King County Manual (coalescing plate oil-water separator or

equivalent).

7.1.4.3 South Satellite Canopy

StormwatermonitoringinsubbasinSDSI indicatedthatapproximately0.6acreof areaunderthe

buildingoverhangattheSouthSatelliteTerminalmay havebeencontributingtypesand quantities

ofpollutantsmore appropriatefordrainagetotheIWS. Therefore,theentiresouthSatelliteSDS
areawas divertedtotheIWS in2000. The 0.6-acreSDS areaundertheoverhangcouldnotbe

effectivelyseparatedfromtheroofdrainage;thus,theentireSouthSatelliteSDS was diverted.

7.1.4.4 Alaska Airlines Parking

The Alaska Airlines Parking Lot (approximately 2.0 acres) is currently untreated. The area, which
is part ofsubbasin SDSI, drains to South 185e_Street. A bioswale (approximately 1,500 square fl)
would be installed along the vegetated strip of South 188thStreet.

7.1.5 Areas Not practicable for Retrofittine

The Ecology Manual states that the minimum stormwater requirements (including water quality
treatment) shall be implemented to the maximum extent practicable for the entire site.

As described in Sections 7.1.1 through 7.1.4 above, water quality treatment will be implemented for

themajorityof theSDS, viatreatmentBMPs installedconcun'cntlywithnew developmentor

redevelopment,or installedsolelyas a retrofit.However, as describedbelow,retrofittingof
approximately35.4acresofsubbasinSDFA and 44.6acresofsubbasm SDS3 withconventional

treatmentBMPs wouldbeimpracticable,requiringextensivedisturbanceofcomplexdrainageareas
notscheduledforredevelopment(Figure7-I).Retrofittingthesefullydevelopedexistingareas

wouldrequiretheuseofwetvaults.The totalcosttoretrofittheseareaswould be approximately
$15 million(AppendixM). The Portwillcontinuetoevaluatetheneedforand useofinnovative
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treatment BMPs to treat portions of SDS3 and SDE4 taxiways. These BMPs would be used where

practicable and cost-effective.

If future redevelopment in SDE4 or SDS3 takes place, BMPs will be installed for the redeveloped
areas as required by the Ecology and King County Manu_al_. Source control BMPs bill continue to
be used for all subbasms, as described in Table 7-10 and the STIA SWPPP (Port of Seattle 1998a).

As described in Section 6.2, peak flow retrofitting will be implemented for 100 percent of STIA's
stormwater drainage system.

7.1.5.1 SDE4-Sou_

This area is a part of subbasin SDE4 containing portions of the airport entry and exit freeways and
ramps, and a portion of Air Cargo Road. Within this basin, treatment for 8.8 acres of PGIS will be
installed with the redevelopment of the South Access Freeway. The Upper and Lower Terminal
Drives (approximately 2 acres), which lie within SDE4, are determined to be a high-use area, and
will be diverted to the IWS (see Table 4.1 for IWS capacity). Approximately 21.2 acres are non-
practicable for water quality treatment retrofitting, located between the north end of the South
Access Freeway and South 170th Street.

The non-practicable treatment area within SDE4-South drains directly to the storm sewer mink line
that conveys runoff fi'om approximately 123 acres of subbasin SDE4 up_eam of this area. It
would be difficult to isolate SDE4-South drainage from the nmoff conveyed within the tnmk line.

Furthermore, mostof the upstream area is in need of treatment through redevelopment (e.g., SDE4-
NEAT) or retrofitting (e.g., SDE4-Taxiways). Therefore, for purposes of a planning-level cost
estimate, if treatment were to be provided for this area, it was assumed that the treatment would also
include capacity for the upstream areas.

Because the area is fully developed (exit freeway and parking lot), costs were estimated for an
underground wervault. As demonstrated in Appendix M, an approximately 550,000-cf vault would
be required, at a cost of $7.2 million. Although this would defray costs of installing treatment for
the upstream areas, the unit cost of trcaanent would be much higher to include this area. In
particular, construction of the vault would be difficult due to the depth of the existing drainage pipes
(approximately 16 to 18 fl below the surface) and the location of the mink line under the exit

fi'eeway. The exit freeway would need to remain open, which would add substantial logistical
constraints to construction, and a large premium on construction costs (included in "'contingency" -
Appendix M). Even if construction were conducted to allow the fi'eeway to remain open, the
impacts on local traffic would be severe.

7.1.5.2 Portion of SDE4-Taxiways

This is the area of subbasin SDE,4 containing a portion of Taxiway A (Figure 7-1). Of this area, 4.6

acres drain to grassy filter strips adjacent to the taxiway, which provide adequate treatment.
However, 14.2 acres of the taxiway in this area do not drain to grassy filter strips with sufficient
width, or do not drain to grassy filter strips at all.

ComprehensiveStormwalerManagementPlan December2000
ST1AMasterPlanUpdateImprovements 7-11 556-2912-001(28)

AR 046450



This area and the area downstream of its collected drainage are fully developed. To treat this are,a. a
wervault would be necessary. Because this area drams through SDEA-South described above.
treatment costs would be included in the costs for that area. However if the SDEg-South wetvauh

were not constructed, and a wetvault was constructed for this area alone, the unit costs would be
similar.Thisisbecausethewctvaultwouldbe installedina cargo-handlingareasubjectto hi_
aircraftandgroundvehicleuse.

AlthoughretrofittingwithconventionalBMPs isnotpracticable,new oralternativeBMPs wouldbe
evaluatedforthisareaaspavementpanelreplacementorothermaintenarlcetakesplace.These
BMPs couldincludecatchbasrafilterinsertsorsimilardevicesthatcouldbe installedintargeted

_ocat/ons in the drainage system.

7.1.5.3 Portion of SDS3 Taxiways

Most of subbasin SDS3 receives adequate treatment with grassy filter strips adjacent to the runways
and taxiways. However, no grassy infields exist for the SDS3 ramp and taxiways contiguous with
the IWS ramp area surrounding the terminals. Approximately 44.6 acres arc not practicable for
treatment (scc Figure 7-I).

Because the area drams to different branches of the subbasm SDS3 drainage system, treatment of

this area would require foul, separate wctvaults (Appendix M). The estimated total cost of
co_g these vaults would be $7.7 million.

Each of these vaults would be built nearly adjacent to Runway 16L/34R (the longest runway). Any
work within 250 fl of a runway requires total closure of the runway during work. Due to
operational requirements, this would place constraints on the hours when construction could occur.
Construction of the vaults would require demolition and replacernent of approximately 101,000

square fl of taxiway pavement. The above factors would add premiums to construction costs
(included in "contingency" - Appendix M). Furthermore, construction would be occurring in the
highest-trafficareawithintheentireairport,and would resultin substantial impacts and delaysto
aircraft.

As indicatedabove forSDE4 taxiways,alternativeBMPs willbe evaluatedforthisareaas

pavernentpanelreplacementorotherrnaintenancctakesplace.

7.2 SUMMARY OF BMP COVERAGE

Upon completion of the MPU and other anticipated projects (e.g., north terminal expansion), an
estimated 499.4 acres (86 percent) of the STIA SDS will have water quality treatment BMPs, out of
a tota/SDS PGIS area of 579.4 acres (Table 7-8 and Figure 7-I). All areas except portions of
suhbasins SDE4 and SDS3 will be fully served by water quality treatment BMPs. Source control
BMPs will be implemented for all PGIS, and regularly reviewed for additional or improved
methods.
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7.3 NON-POLLUTION-GENERATING IMPER_,IOUS SURFACES

As described m the King County Manual, water quality treatment is not required for non-polluuon-

generating impervious su_aces, including, but not Limited to: road shoulders used primarily for
emergency parking, paved bicycle pathways, fenced ftrelanes, or infrequently used maintenance
access roads. Most rooftops are aLsoconsidered non-PGIS, as discussed in Section 7.4 below.

7.4 ROOF TOPS

The King County Manual states that metal roofs are considered pollution-generating unless the?' are
treated to prevent leaching. Most existing roof tops at STIA are constructed of non-metallic
materials. Therefore, these roof tops are considered non-PGIS, and will not require treatment.
However, a limited number of existing roof tops have metal surfaces that drain to the SDS (see

Figures T-la through T-Ic, Appendix T).

To be considered non-PGIS, at least one of the following practices will be implemented for each

new roof top at STIA: (1) the roof top surface will be constructed with a non-metal or factory-
coated metal surface to prevent leaching, or (2) runoff from the roof top will receive treaunent as
PGIS, with a BMP from the Basic Water Quality Menu.

The retrofitting of existing roof tops will be assessed and managed under the Port's SWPPP. This

process will include the following steps:

I. Sampling and testing of storrnwater will be performed at accessible locations in the SDS
downstream of metal roof topsJ 7 These momtonng locations will be selected to minimize
nmoff from other sources. At least two flow-weighted composite stormwater samples from

representative storms will be analyzed for appropriate constituents and acute whole effluent
toxicity (WET). Sampling and analysis will be consistent with the NPDES Permit and the
Procedure Manual for Stormwater Monitoring at Sea-Tac International Airport (Port of Seattle,
1999c). Rooftop assessments will begin prior to renewal of the Port's NPDES Permit in 2001.

2. Rooftops whose runoff does not meet Ecology's acute WET performance standards ts will be
considered PGIS. The Port will submit to Ecology a schedule for retrofitting the roof tops to
eliminate or reduce the source. The Port will develop a retrofit schedule and submit it to
Ecology for concurrence by the end of the next NPDES Permit cycle, t9

3. Retrofitting will include at least one of the following:

• Coatings or membranes: Use of a thermoplastic polyolefm or polyethylene heat-
weldable membrane with characteristics similar to those described in Appendix T (data

t7 Exempt from this ratr_lmg and testing would be any rooftops constructed with a material or finish that has been designated
by King County DNR or Ecology as non-PGIS.

n According to WAC 173-205, for acute WET tests, the average survwal in 100% effluent shall be at least 80 percent, and no
single sample shall have less than 65 percent survwal.

19Based on a four-and-one-half-year perrmt cycle, the next cycle would be 2002-2007.
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providedforacurrently-availableproduct).However.ifothercoatingorpaintmethods

are demonstrated to produce runoff meeting the WET performance standard, the Port
may implement these methods, with appropriate monitoring to demonstrate
effectiveness.

• Treatment BMPs: Rouling of roof top runoff through a Basic Water Quali_' Menu
treatment BMP.

• Roof replacement: Replacement of roof top with a non-metal or factory'-coated surface
to prevent leaching (e.g., non-PGIS rooftop).

The above process identified two roof tops in subbasin SDNI that act as PGIS (Port of Seattle
2000b). The Port is implementing the process described above to control pollutants generated by
these roof tops. When corrective actions are implemented, the Port will perform follow-up
monitoring to verify effective pollutant control.

As discussed in Section 2.1, stormwater detention will be provided for all new and existing
impervious surfaces as part of the MPU SNIP, regardless of status as PGIS or non-PGIS.

7.5 IWS AKART DETERMINATION

As required by its NPDES Pe_'ndt, the Port has performed an analysis and determination of all
known available and reasonable methods of treatment (AKART) for handling of IWS flows
(Kennedy/Jenks 1998). The Port has determined that the recommended AKART alternative is to

discharge treated effluent from the IWTP to the King County DNR East Division Reclamation Plant
at Renton (EDRPR). This alternative will eliminate or reduce IWS discharge to Puget Sound. IWS
flows will continue to be treated by the IWTP to remove oil and grease as well as TSS before
flowing to the EDRPR. The Port is negotiating with DNR to determine pretreatment standards,

flow limits and timing, conveyance from the IWTP to the EDRPR, permitting, momtoring, and fees
(Feldman 1999). The Port's NPDES Permit requires that the AKART recommendation must be
fully implemented by June 2004. It has been submitted to Ecology for concurrence.

7.6 PERVIOUS SURFACES

STIA has both managed and unmanaged landscapes (Figure 7-1). Unmanaged landscapes are those
m which there is no physical (e.g., mowing) or chemical (e.g., fertilizers, herbicides, pesticides)
management. All unmanaged landscapes are considered non-pollution-generating pervious surfaces
(non-PGPS). Managed landscapes require a landscape management plan or water quality treatment.

7.6.1 _laaf.f_.Agfd_

7.6.1.1 Runway/Taxiway Infields

The runway/taxiwayinfieldconsistsof a uniformgrass/legume/covercropmixture. For safe

operationof theAh-cr-aflOperationArea (AOA), landscapemanagement islimitedto mowing.
Typically,no fertilizers,pesticides,or herbicidesarcappliedtothe infieldsnor isapplication

anticipatedorplanned.A landscapemanagementplanfortheinfieldsisprovidedinAppendixU.
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7.6.1.2 Landscaped Areas

The Port's SWPPP for AirportOpcwations (Portof Seattle 1998a) and Interim Landscape Desi_
Standards (Portof Seattle 1999b) apply to management of the follo_ng areas:

• Landscaped areas along the east side of the AOA;

• AOA fence;

• Airport drives and Air Cargo Road;

• Areas around Port/tenant facilities on the airport perimeter; and

• Emergency and fire access roads.

The Interim Landscape Design Standards and applicable sections of the SWPPP are included in
Appendix I.

The SWPPP for Airport Operations is required by Special Condition S 12 B of the Port's NPDES
permit. Section 3.8 of the SWPPP covers landscape activities, including chemical use, container
disposal, integrated pest management, fertilizer application, weeding, pruning, and a prohibition of
herbicide application near water courses. The SWPPP for Airport Operations has been reviewed
and approved by Ecology. The SWPPP has been incorporated into the Port's ].ntcrim Landscape
Design Standards.

ThePort'sInterimLandscapeDesignStandards(Appendix1")arc pan oftheRegulationsforAirport
Constructionandarcusedtodirectlandscapedevelopmentby thePortanditstenants.The goalsof

theplaninclude:"promotetheretentionandconservationofexistingnautralvcgewJon,andreduce

theimpactsof developmenton stormdrainagesystemsand naturalhabitats."These goalsare
accomplishedby "providingincreasedareasofpermeablesurfaceswhichallowinfiltrationofstorm

water,reductioninthequantityofstormwaterdischarge,improvementinthequalityofstormwater

discharge,and creatingmore sustainablelandscapesthroughtheuse of 'waterwise'imgation
techniques,drought-tolerantornativeplantsandotherwatermanagementstrategies."

7.6.2 Unmana_ed Areas

Areassuchasthewestsideoftheairportand theareassurroundingLake Reba and theNorthwest

Ponds arcunmanaged PGPS 2°- littleor no mowing or landscapemaintenanceoccurs,and no

fertilizersorpe_cidesarcapplied.

7.7 OTHER ACTIONS BENEFITING WATER QUALITY

This section describes Port actions being taken to mitigate potential impacts to water quality in
Millerand Des Momes Creeksthatresultfrom implementationof the MPU improvements.

Proposed actions to mitigate water quality impacts include treatment and source control BMPs,

:_0Emergency and fire access roads and comdors m these areas (mostly conslsung of abandoned residential streets) are
managed as described m the Port'sSWPPP and landscapedesignstandards.
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receivingsn'carnenhancement projects,and eliminationof impactsvia removal of some existing
watershedactivities.

Severalexistingand proposed facilities,changesinland use,and BMPs willmitigatethe potential

impacts of stormwater discharge from MPU improvement projects. These acu_ties _11 either
maintain or improve upon the beneficial uses in the Miller Creek and Des Moines Creek drainage

basins. Potential beneficial uses include water supply; stock watering; fish and shellfish rmm'ation.

rearing, spawning, and harvesting; wildlife habitat; and recreation. All but stock watering are
known to be current or recent uses.

Mitigation activities currently in place or planned for existing and new SDS subbasins, the IWS. and
the receiving watersheds are stmmaarized in Table 7-9.

Table 7-9. Summary of MasterPlan Update improvements related to water qualir,." m/ligation activities and
benefits.

AcUon Water Quality Benefits

Elimination of exastmgpollutant sources m areasto be Remove poUution-genemung acuvities and landuses
redeveloped generallynotservedbyBMPs, andreplacewithactwities

served byBMPs

Sourcecontrols Presentedm Table7-I0

Existing and proposed conventional water quality Remove particulates, metals, and other consumems that
treatmentBMPs (bioswales, filter strips, wetvaults) bind to pamculates

Pollutant removal m Lake Reba Remove pamculates and metals that brad m pamculates

Flow augmentation Increase summer low flows, with the goal of reducing
stzr.amtemperatures and increasing dissolvedoxygenin
DesMomcs Creek

Construction erosion control Reduce sediment load to receiving waters

Snowmelt facilities Reduce BOD (m snowmelt runoff with de-icing
chermcais) that reaches receiving waters

Enhancern_tt of wetlandwater quality functions (Miller Convert farmland and golf course to vegetated wetlands,
CreekandTyecValleyGolfCoursewetlandrestoration)removingsourcesofpollutants;restoredwetlandswill

remove and uptake parnculates, numents, metals, and
other toxics from stormwater

Miller Creekbuffer enhancement Increase biofillration of runoff flowing into the creek
from riparian areas, reduce erosion and sediment supply,
shade the creek to reduce stream tenq_mtures and
increase DO carrymgcapacRy

Miller Creek streamchannel restoration and enhancement Reduce scour, erosion, and sediment supply

Level 2 hydrologic conlrols Reduce scour, erosion, and sedimm_t supply
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Overall, the quality of stormwater in the watersheds is expected m either stay the same or improve
because:

• The areas to be developed for the Third Runway and taxiways, which will be
constructed with water quality BMPs as described in Section 7.1.I, consist largely of
medium-density residential neighborhoods, farms, roads, and a golf course. Impacts
associated with these eximmg land uses will be removed and replaced with MPU

improvements, the largest portion of which will be runways and taxiways. STL_,'s
runways and taxiways produce runoff quality with characteristics similar to, or better
than, residential nmoffin the Seattle metropolitan area (Section 4.5.2) and the land use

change should benefit water quality.

• Existing land uses in the acquisition area generally do not have BMPs that comply with
the King County and Ecology Manuals, whereas the MPU improvements replacing
these areas will be served by BMPs that do comply and should thus generate runoffwith
pollutant loading below existing levels.

• Existing SDS subbasins will be retrofitted with water quality BMPs to the maximum
extent practicable, increasing the extent of treated drainage area.

Furthermore, stream channels, buffers, and riparian wetlands in both watersheds will be enhanced
and restore.d, which will provide additional water quality benefits. Information on each specific

mitigation action and water quality benefit is provided below. A complete discussion of mitigation
goals and proposals is contained in the Natural Resources Mitigation Plan (Parametrix 2000).

7.7.1 Removal of PGIS from Subbasins

For certain limited areas (e.g., the Upper and Lower Terminal Drives), the most appropriate BMP
for runoff treatment is diversion to the IWS. SDS diversions to the IWS would be included in the

implementation plans.

Roof top coatings can also convert PGIS to non-PGIS, and are included as a potential BMP (see
Appendix T).

7.7.2 Elimination of Existin_ Pollutant Sources in Areas to be Redeveloped

The MPU improvements will redevelop existing medium-density residential neighborhoods, golf
course, arterial roads, cultivated farms, and some undeveloped properties. Most of these areas had
been developed before water quality treatment BMPs were required. Redevelopment of these areas
will remove past cumulative impacts that are untreated by BMPs and that currently degrade water
quality in Miller and Des Moines Creeks, including:

• 380 septic tanks (removing sources of fecal coliforms and excess nutrients);

• 183 underground fuel storage tanks (eliminating potential sources of petroleum
pollutants);

• 29.8 acres of streets and driveways, (reducing sources of particulates, oils and greases,
andheavymetals);
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• 13.6 acres of cultivated farmland to be restored to floodplain and vegetated buffer
(eliminating sediment and other water quali,ty impacts normally associated v.ith
farming);

• Lawns on over 400 residential properties (eliminating potential sources of fertihzers,
herbicides, and pesticides);

• 80 acres of golf course (eliminating potential sources of fertilizers, herbicides, and
pesticides); and

• Approximately 17 domestic and 6 commercial agricultural water withdrawals (Appendix
G).

7.7.3 Source Contr01_

Source controls are used throughout STIA (Table 7-10). Source controls are nonstructural measures
that are intended to prevent stormwater contact with pollutants. Source identification is also an

important part of source control; if elevated pollution levels or aquatic toxicity are noted, the Port
undertakes an effort to trace and eliminate the source.

7.7.4 Pollutant Removal in Lake Reba

Lake Reba, a Port constructed stormwater facility, has a p_lmanent pool that functions as a
werpond. Wetponds are water quality treatment BMPs that settle particulates out of the water
column. Pollutants such as heavy metals and nutrients that sorb to particulates are also removed.
Although Lake Reba does not fully meet existing wetpond design standards, it provides water
quality benefits to the downstream systems.

Table 7-10. Seattle-Taa)maInternationalAirportsource¢entroiBMPs.

Activity BMPs

Aircraftservicing Restrictto IWSareasor blockdrams

StoreglycolmIWS areas

Con/meparkingof lavatorywastetrucksto IWS

Identifyand connectproblemSDS areasto IWS

ReslrietionsforfuelingontaxiwayAlpha

MomtorSDS ouffallsdunngde-icing

AircraftMovementArea (AMA) Minimizede-icingchemicaluse

anti-icing/de-icing Use calciummagnesiumacetate(CMA)/sandmixture for roadways
Snowstorage Operatepun_ stationsto divertmowmeitto IWS

Spillcontrol Implementspillplan

Vehiclew_hi.g andmaintenance ProhibitvehiclewashingmSDS areas

Placesignsmkey locations

Cleanstm_s mTaxiYardannually
SweepTaxiYardandcontrollitter
Maintaincatchbasrainserts
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Table 7-10. Suttle-Tacom International Airport source control BM]Ps(continued).

Actlvlty BMPs

AMA maintenance Sweep pavementf_quenfly

Inspectcatchbasrasumpsannuallyandcleanasneeded

Storeanddisposeofsedmg-ntsproperly

Construct secondary COtFamrn_t forused engine fluids

Inappropriate c.otmcc-nonsand Inspect outfalls for evidence of illicit connecnons
discharges

Temporary storage of surplus and Store liquids m t_m-oved secondarycontainment or IWS areas only
used matm'mls Control entryof surplus matemls

Landscapemanagement Striveto useenvnunmentaLlybenignchemicals

(see Sccuon 7.6) If landscape chemicals are used:

Follow proper c)_-i-s/disposal procedures

Apply dtmmg dry periods

Restrict use nearwaterways

Incorporate BMPs into contractor specifications

Apply herbicides/pesticides according to in.muctions

Avoid catch basra grates when applying fertilizer orpesticides

Implement Integrated Pest Management Plan

Givepriorityto biologicalmethodsof pest managtmaent

Conduct regularweeding and pnml E

FoLlowEcology guidelines forherbicide application

Trim ivy-covered areas by hand

Femli_ shrubsand trees by hand

Do not use beautybark in drainage ditches

Tenant activitiesinSDS areas Monitor and educate tenants on sourceand spill control

De-iceaircraftaccordingtoestablishedprocedures

Encouragedrippansbeneathfuelingtrucksifleakageisobserved

Sweeparounddurnpsters

Storeliquidsinsecondm'ycontainment

Do notstore used fluids or ba_'ardouswaste in SDS areas

Do not maintain vehicles or equipment in SDS areas

Inspect catch basra grates

Require tenant water pollution control plans

Ensure tenantcompliance with Port SWPPP

Requne tenant spillcont_rolplans
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Table7-I0. Seat-de-TacomaInternationalAirportsourcecontrolBMPs(conRnued)-

ACUXi_' BMPs

OtheropcrauomlBMPs Evaluateopcrauonstod_mmmcpotentmlpoUuuonandrewse SOPsto
rmxqm'nTe poLlullon

DesignateanSWPPPxmplm'ncnmnonmonitor

Conductregularmspecuons

Assemblepolluuonprevenuonteam

ConductSDSouffallmomtormg

Signcatchbasins("dumpno waste- drainsto salmonsuearn")

Establishpackingmamml sourcecon_ol

7.7.5 Low SUrcnmflow Augmentation in Des Moines Creek

As discussedinSection6.2.I,thePortwillwork withtheDes Moines CreekBasinCommlrtceto

ensurethattheflowau_nenmfionprojectisimplementedassoonaspossible.Flow augmentation

wouldaim toreducetemperaturesandincreasedissolvedoxygenpotentialduringthelatesummer
low flows.

7.7.6 Construction Erosion Control

The Portappliesconstructiontemporaryerosionand sedimentationcontrol(TESC) measuresin
excessofEcologyManualminimum reqttirements,by:

• Planning and implementing construction SWPPPs and momtormg plans 21 for every
individual MPU improvement activity (Appendix R, Attachments 2 and 3);

• Applying and momtormg conventional TESC BMPs;

• Providing advanced slormwater trealment where necessary and appropriate;

• Supervising contractor erosion control compliance with an erosion control and
stormwater specialist; and

• Funding independent third-party over_ght of construction erosion control and
storrnwater management and compliance.

Potential construction impacts and corresponding mitigation activities that will reduce or eliminate

the potential impacts are summarized in Appendix R. This appendix contains design drawings
subject to revision as the SMP is further refined and designs of MPU improvements and stormwater
facilities are finalized.

2_The Port'sNPDES Pcrrmtrequiresan Ecology-approvedstormwatcrmonitonngplanforeachconstructionprojecttobe
performedby thePort.

z2As required by the Governor's Cernflcam for this project, the Port is required to hire a third party to ensure that all TESC
plansarcproperlyimplemented.
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7.7.7 Snowmelt Facilities

The Port recently constructed three snowmelt facilities to store melting snow from runways and

taxiwaysthatmay containde-icingchemicals.Thesefacilitiesinclude:

• North snowmelt pump. station, located just south of South 154th Street (former SDN2
drainage basin which is now diverted to IWS);

• Central mowmelt pump station, located just south of the fire station at the edge of the
ahcrafl apron, east of the North Satellite; and

• South snowmelt pump station, located immediately west of the Olympic Tank Farm, at

the edge of the Runway 34R hardstand and taxiway.

A fourth snow storage area lies within the IWS area near the Delta hangar. Melt water from these
facilities drains to the IWS. This BMP is designed to reduce a potential source of BOD m SDS
runoff that reaches Miller and Des Moines Creeks.

7.7.8 ]Enhancement of Wetland Water Oualitv Functions

Existing degraded wetlands m the Miller Creek and Des Moines Creek basins will be enhanced to
improve water quality functions. Restored wetlands will benefit water quality by:

• Eliminating existing agricultural pollution sources;

• Increasing settling and mechanical trapping of particulates;

• Removing dissolved metals and other toxics that bind to particulates;

• Reducing and binding metals in humic material; and

• Biologicallyremovinganduptakingnutrients.

7.7.9 Miller Creek Buffer _nhancement

The riparian buffers along approximately 6,500 linear fl of Miller Creek will be enhanced
(Paramen-ix 1999b). Native trees, understory plants, and ground cover will replace lawns,
agricultural areas, and other areas to restore buffer quality and continuity. Enhanced buffers should:

• Increase biofiltration of nmoffflowing into the creek from riparian areas;

• Reduce bank erosion, and thus sediment supply, from areas directly adjacent to the
creek;

• Remove potential pollutant runoff from lawns; and

• Shade the creek, which will reduce stream temperatures and increase the DO saturation
concentration, which potentially increases ambient DO concentrations.

7.7.10 Miller Creek Stream Channel Restoration and Enhancement

_,_5 Approximately 1,500 ft of the Miller Creek channel south of the Vaeca Farm site will be restored

and enhanced by repairing and re-vegetating eroding and hardened streambanks and by installing
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large woody debris in the channel. These restoration activities are intended to provide water qualiD'
benefits to Miller Creek by reducing erosion and sediment supply.

7.7.11 Level 2 Hvdroioeie Controls

As discussed in Section 2.1, all STIA impervious surfac_ draining to Miller and Des Moines creeks

will have Level 2 hydrologic controls. Level 2 hydrologic controls will limit the duration of erosive
flows, in rum benefiting water quality by reducing suspended solids, turbidity, and sedimentation.

7.8 STORMWATER FACILITY MAINTENANCE

Maintenance of existing stormwater facilities is covered by the STIA Stormwater Pollution
Preventwn Plan (SWPPP; Port of Seattle 1999d). Additionally, inspcx:tion and maintenance
manuals exist for larger, complex facilities such as Ty_ Pond and the Miller Creek Detention

Facility (Parametrix 1999c). The SWPPP will be updated to provide for inspection and
maintenance of new ponds and vaults, including the following proc(xiures:

• Inspect facilities annually--check orifices, hardware, vegetation (if applicable), and
sedimentation; if conditions warrant, inspect more frequently.

• Check facility outlets for signs of erosion.

• Maintain inspection records for at least 5 years.

• Remove accumulated sediment in excess of 6 inches.

• Maintain vegetation.

• Maintain facility hardware.
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1. I_-I_RODUCTI ON

This appendix summarizes changes made to the Hydrolo_c Simulation Prom'am - FORTRAN
(HSPF) hydrolomc data used to model the hydrology of Miller, Walker, and Des Momes Creek
watersheds with completion of Master Plan Update ('/vI:PU) improvement projects. The future

pr_ect condition (2006) considered changes to the subbasin boundaries assumed m the model
(but not the watershed boundaries), the effect of new embankment fill. additional impervious
area. and enlarged or new detention facilities.

Section 2 discusses hydrolo_c data changes. The changes included subbasin boundaries, land
use, impervious area, soils and wetlands, period of hydrolo_c record, and calibration of airport
fill parameters.

Section 3 explains how detention facility design standards were determined, the assumptions
made for detention planning purposes, and the basis for target flow determination to achieve
prelimmar3' design criteria. This section also compares hydrologic conditions prior to and with
the proposed project.

Section 4 compares the flood frequency and flow duration at several evaluation locations within

each watershed. These hydrolo_c analyses show the changes between the pre- and post-project
conditions. The amount of detention volume required to achieve the stormwater desima criteria
was also determined.

Conclusions are presented in Section 5 and references are provided in Section 6.

Anachment A contains the subbasin characteristics information for Miller, Walker. and Des

Moines Creek watersheds. Attachment B contains 1998 embankment fill calibration data.

Attachment C contains HSPF and KCRTS subbasin detention pond performance data and
additional points of compliance performance data for Miller, Walker, and Des Moines Creeks.

Attach_re.ent D contains the HSPF input files for Miller, Walker, and Des Moines Creek
watersheds.
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2. HYDROLOGIC DATA

Hydrologic conditions that are expected to change between the base year (1994) HSPF model

calibration period and future (2006) Master Plan Update completion penod are described in tlUs
section. These changes include land use, impervious cover, soils, and wetlands. In addition, this
section describes the hydrologic data used to determine target flows for the points of compliance

for stormwater quantity management.

A series of figures are presented showing the future conditions in the subsequent subsections.
GIS data were used to create tables that calculated the pervious and impervious land segments

input data for the HSPF model. Tables A-la and Alb (Attachment A) summarize the results and
show the model land segments input data used to simulate predevelopment and future conditions

for Miller and Walker Creeks. Both predevelopment and future conditions are based on the
future subbasin boundaries, l The analysis of the land area conditions is discussed in the

subsequent sections. Tables A-2a and A-2b (Attachment A) provide similar information for Des
Moines Creek.

2.1 SUBBASIN DRAINAGE BOUNDARIES

Construction of the Third Runway project and diversion of stormwater to the Industrial

Wastewater System (FvVS) drainage network (Subbasin 2) are expected to alter the location of
several subbasin boundaries (compared to their position in 1994). Figures A-la and A-Ib show
the future (2006) and existing (1994) watershed boundaries and the future and existing subbasin
boundaries. These figures depict the approximate location of the subbasin boundaries within the

area where hydrologic conditions may change between 1994 and 2006. No major hydrologic
changes are anticipated to the subbasin boundaries outside of this area. These boundaries were

assumed identical to the 1994 condition used to calibrate the HSPF models. Figure A-lc shows
the future watershed and subbasin boundaries for Miller, Walker, and Des Moines Creek

watersheds that were used for the predevelopment and future conditions modeling described in
this document.

2.2 LAND USE CHANGES

Table A-3 contains a list of the principal Master Plan Update improvement projects that will

require stormwater detention, the stormwater detention facilities that will serve these projects,
and estimated dates of construction.

The proposed Seattle-Tacoma International Airport (STIA) drainage subbasin boundaries and

future land uses that are projected based on the Master Plan Update improvement projects and
preliminary drainage improvements design are shown in Figure A-2. A comparison between

The WalkerCreekpredevelopmemconditionis referredto as MC-8B special,which is a combmataonof the calibrated
MC-8B plus a portion of calibratedMC-7, MC-8, and MC-9. The predevelopment MC-8B special condition iscomparedtothe SDW2futurecondition.
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Figures A-2 and B1-4 (contained in Appendix B) shows that the storm drain system (SDS)
subbasins encompass additional areas that wcr_ not included in the 1994 drainage pattern.
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The procedure used for sizing detention facilities required comparison of the hydrologic re,me
between two land use conditions--project and pre-projeet. Assumptions were used to estimate

the land area under a pre-projeet condition since this is different from the present (and 1994

base) condition. The assumptions for Miller and Des Moines Creek models are shown on Tables
A-5 and A-6.

2.3 IMPERVIOUS AREA

The STIA subbasin impervious surface areas for the future condition are shown in Figure A-3.
The additional impervious areas include the Third Runway and taxiway areas, cargo handling
areas, and employee parking areas.

In acquisition areas, the amount of impervious area will be reduced due to the demolition of
residential and other building structures. These impervious surfaces were deleted from the GIS

impervious cover layer, leaving only roads as the principal impervious surface in those
acquisition subbasins.

The EIA fractions developed during model calibration (Appendix B) were adopted for other
subbasins for future condition hydrologic modeling. Effective impervious area was assumed to

be 100 percent of the total impervious area for the airport land use category. In addition, the EIA
was assumed to be 100 percent of impervious area for the transportation land use category.

2.4 SOILS AND WETLANDS

The subbasin boundaries and soils and wetland coverage for future conditions are shown in

Figure B1-5. Wetland delineation was based on the sources shown in the figure. The sources
are similar to the sources used for the 1994 soil and wetland coverage (Figure B 1-5 in Appendix

B). However, where embankment or other construction would result in the loss of wetland areas,
the wetland areas were removed (Figure A-4). Wetland mitigation and compensation is
proposed at a site outside of the Miller/Walker and Des Moines watersheds; therefore, the effectt

of wetland loss was included in the HSPF model.

A special embankment fill category was added to the soil's GIS layer for 2006 conditions.
Preliminary (30 percent) design drawings were used to delineate the areal extent of the fill for the
Third Runway project. The coverage was included in the GIS analysis of soil type in each STIA
subbasin.

The 1994 slope map was reanalyzed to consider new embankment fills. The future condition
slope analysis is shown in Figure A-5.

2.5 HYDROLOGIC ROUTING

The HSPF model routes subbasin flows (surface, interflow, and groundwater) to the outlet of
each subbasin unless otherwise specified by the user. The changes to groundwater routings
developed for subbasins upstream of the MCDF, and groundwater input from non-contiguous
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aquifer areas in the Des Moines Creek subbasins (determined during HSPF model calibrationk
were included in the future condition model for Des Momcs Creek.

Other changes for future conditions made in the hydrologic routing scheme included the
following:

I. SDW subbasin changes proposed in the west draining portion of the Third Runway

project;

2. Additional flows from the North Employee Parking Lot (NEPL) and Cargo subbasins:

3. Overflows from the North Cargo and North Snow Melt Pump Stations; and

4. Elimination of SDN2, which drains to the IWS system,

2.6 PERIOD OF HYDROLOGIC RECORD

The analysis of future hydrologic conditions (and comparison to pre-development conditions)
was conducted using an extended hydrologic record relative to the period used for the HSPF
model calibration. The Miller Creek and Walker Creek model was calibrated using a hydrologic
record from October 1992 through Aumm 1996 for reasons described in Appendix B. The Des
Moines Creek model was calibrated using a hydrologic record from January 1994 through

September 1996, as described in Appendix B.

Long-term records arc recommended for flood frequency and flow duration analyses, typically a
minimum of 10 years CLLS. Department of Interior 1982). The period used for evaluation of
detention facility requirements described in this appendix was based on the rainfall and

evaporation data from October 1948 though September 1996 (a 49-year record).

Long-term precipitation and evaporation records were used as follows:

• Hourly precipitation records for STIA'(NOAA Weather Service station) from October
1948 through September 1996; and

• Daily pan evaporation data (based on the Puyallup Experiment Station) from October
1948 through September 1996 obtained from King County DNR.

2.7 CALIBRATION OF AIRPORT FILL PARAMETERS

A preliminary analysis was made of the stormwater runoff during a l -month period (late January
through late February 1999) at the 1998 embankment fill site to calibrate HSPF PWATER

parameter values. The Hydrocomp Forecast and Analysis Model (HFAM) computer program
was used for this analysis. This program incorporates the same numerical algorithms for
hydrologic processes as HSPF, but has additional features that facilitate the study of surface
runoff, interflow, and base flow components.
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The 1998 embankment fill site was approximately' 19.4 acres in size. It was constructed over an

area formerly sloping toward Miller Creek in the north end of the new runway fill ('Figure A_].
The fill overlies an area mapped as till soil. The orimual site was cleared and m'ubbed prior to

placement of a gavel underdrain layer beneath the fill. The fill was a combination of materials
(called for in the specifications) that had similar m-adations. Groups IA. 2. and 3 fill materials
were placed. Group 2 material (Port of Seattle 1998) has the following specifications:

Sieve Size Percent Passing

6-inch 100

3-inch 70- 700

_-inch 50 - 85

US No. 4 (0.I8-inch) 30- 65

US No. 40 (0.02-inch) 5 - 30

US No. 200 (0.003-inch) 0 - 12

Surfacerunoffwas collectedand pipedto a sedimentationpond at the base of the fill.In

addition, the pond collected interflow and base flow since its elc'vation was well below the base
of the fill. During monitoring, numerous seeps were observed that fed into the sedimentation

pond.

The volume of water collected in the pond was recorded. Precipitation and evaporation data
were obtained from the National Weather Service rainfall gage at STIA and the Puyallup

Experimental Station ('Fimu--e A-l). When sufficient rainfall resulted in water treatment
operations, water level records were kept. These data were used to estimate the mean daily flow
from the site. The flow estimate was the sum of direct surface and interflow runoff plus base

flow (shallow groundwater).

I-IFAM was used to simulate a 52-month period of streamflow. For comparison purposes, a

conceptual model of the entire Miller/Walker Creek watershed during the same period was also
constructed. The conceptual model included only till, outwash, and impervious land segments

representing the total acreage in each soil/cover category based on the drainage area at King
County Streamflow Gage 42A (near the mouth of Miller Creek). The purpose of the conceptual
Miller/Walker Creek model was to compare the proportion of surface runoff, interflow, and base
flow between the other pervious/impervious land segments and airport embankment fill. The
conceptual model did not include detention facility or channel routing characteristics.

The conceptual pervious areas we're assigned the PWATER parameters determined during the
model calibration process. The initial values used for airport fill were those determined for till
soil. An interactive process was used to adjust the PWATER parameters. The first parameters to
be adjusted included those that significantly affected the amount of outflow from the fill site.
The water balance was dete_'_uined to be suitable when the total outflow volume from the site

was within 10 percent of that observed during January and February 1999.

Other PWATER parameters were adjusted to calibrate the hydrograph recession, baseflow
recession rates, and peak flow rates.

The results of the calibration are summarized in Table A-_ and detailed in Attachment B.
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Table A-.4. Summary. of embankment/111 parameter calibration.

PWATER Parameter Fill Material Value
LZSN 7.5

INTILT 0.02
INFEX_ 2.0

DEEPFR 0.10

BASE'I'P 0.0
UZSN 0.28

AGWRC 0.90
iN.rF_r 6.0

LZETP 0.6

IRC 0.15

AGWETP 0.0
CEPSC 0.10

NSUR 0.25

LSUR 300
SLSUR 0.07

Compared to till, the fill has the following characteristics:

1. The fill is deeper and has a greater lower zone storage (LZSN);

2. The fill has up to 12 percent fines (silt and clay) and lower infiltration at the compacted
surface; therefore, it has a lower INFILT value;

3. The fill overlies the till layer so it has about the same order of deep percolation loss as the

till (i.e., DEEPFR is about the same);
4. The fill has no losses from base flow or groundwater to ET pathways; therefore,

BASETP and AGWETP are zero;

5. The fill has a fast groundwater recession rate, resulting in a similar AGWRC to till;

6. The fill has a faster interflow recession rate and therefore a lower IRC;

7. The fill has a much greater proportion of water moving as interflow and 1herefore a
higher INTFW; and

8. The fill has about the same upper zone storage (UZSN) as till.

The simulated versus observed mean daily flow is compared in Figure A-6. The observed flow

at the Miller Creek gage near the mouth is included for reference. Most mean daily flow

fluctuation at the 1998 embankment corresponds to fluctuation near the mouth. There are

exceptions, such as on February 2 and 4. The accuracy of the estimated embankment flow was
limited by the frequency at which pond levels were recorded, which limited close correlation

between simulated and observed daily flow. Nonetheless, the total observed runoff volume for

February, 1999 was approximately 6.83 acre-feet in comparison to the simulated runoff volume
of 6.87 acre-feet--a difference of about 0.5 percent.
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The pre-proiectconditiondatacombinedlanduseand subbasinboundary,coverages(TableA-51.
This coverage was distributed uniformly across existing soil type (e.g., till or out'ash soil has 10
percent impervious area covering the pervious land se_nent). The impervious area was assumed
to be I00 percent effective in terms of surface runoff. The 2006 subbasin boundaries for areas
within STLA that would be impacted were used to determine the pervious and imper_dous land

segment inputs for the HSPF model. The subbasin boundaries needed to be consistent between
pre- and post-project conditions to evaluate detention size requirements resulting from changed
land use conditions.

3.1.2 Des Moines Creek Factors

Evaluationof detentionfacilit3'requirementswithinthe Des Moines Creek drainagebasin
followedthesameprocessasforMillerand WalkerCrc_ks.The same statisticalanalyseswere

performedtoverifydetentionfacilitycompliance.AlldetentionfacilitieswithintheDes Moines
Creekbasinweresizedtothepreviouslydiscussedpre-projcctconditions.

3.2 DETENTION FACILITY SIZING

Each onsite (STIA) detention facility was sized using a two-step process. In the firs_ step. the

King Count)' Runoff Time Series (KCRTS) program was used to create an initial set of stage-
volume-discharge relationships. KCRTS was then used to generate a preliminary estimate of
orifice size and detention volume required to achieve the design standard. Soil and impervious
cover information from Tables A-l(a and b) and A-2 (a and b)(Attachrnent A) was used to

develop the facility, size. An airport fill category was created with the assistance of King Count 3,
DNR. The PWATER parameters described in Section 2.7 were used to develop a special runoff
file. The runoff file was used with other soil runoff files to estimate streamflow at each detention
site.

In the second step, the stage-volume-discharge relationships obtained from the KCRTS analysis
were used as input into the HSPF model. Pre-project and post-project simulations were
performed and the statistical output was compared to determine whether the design standard was
achieved. If the project condition flow exceeded the pre-project condition flow for the
evaluation point, the facility design was reanalyzcd using KCRTS and the process was repeated
until satisfactory, design confimtrations were obtained. Final outlet configuration data are
provided in Attachment C.

ComprehensiveStormwaterManagementPlan December2000
STIAMaster Plan UpdmeImprovements A-22 556-2912-00] (28)
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4. COMPARISON OF PRE-PROJECT AND PROJECT CONDITIONS

The detention facility volumes required to achieve design standards are summarized in Table A-7.
The table indicates the maximum storage that occurs during the future project condition

simulation when discharge is controlled such that the project flow range (½ Q: to Qs0_ is less than

the pre-project flow range over the same time duration.

4.1 ANNUAL FLOOD FREQUENCY ANALYSIS

The pre-project and project (2006) peak flood flows for 2-, 10-, 25-, 50-, and 100-year return
periods are summarized in Tables A-8 and A-9 and the corresponding back-up output data are
contained in Attachment C (printout and graphs provide detailed information from the SWSTAT
pro mmu). Peak project flows arc less than to pro-project flows exce!at at the NEPL facility. This
facility was constructed based on the Enhanced Level 1 design standard. To achieve Level 2
design, a new detention facility operating in parallel with the existing one is proposed.

4.2 FLOW FREQUENCY ANALYSIS

The flow frequency results from the SWSTAT program are contained in Attachment C. The
curves show the project flow regime compared to the pre-project flow regime. The project flows
are tess for flows between one-half of the 2-year peak flow to the 50-year peak flow. The results
for downstream points of evaluation are shown in Figures A-8 through A-11. The flow frequency
comparison at SASA shown in Attachment C shows the pre- and project conditions for STIA
property retrofit.

The flow frequency curves ('Figure A-11) for Des Moines Creek at South 200 Street show the pre-
project target flow regune will be achieved by the project on-site detention facilities if it becomes
necessary to retrofit SASA for all contributing area upstream. Fignre A-11 assumes that the Des
Moines Creek Regional Detentiort Facility is not constructed.

ComprehensiveStormwaterManagementPlan December 2000
STIAMasterPlan UpdateImprovements A-23 556-2912o001(28)
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Table A-7. Summary. of required detention facility,volumes.

Volume

Hydrologic Required Type of
Watershed Evaluation Point (aere-ft) FaciliW' Comments

Miller Creek NEPL 13.9b Vault In addinon to extsung 4 ac-fl

CARGO 4.5 Vault

SDN2x + 14.4 Vault
SDN4x

SDN3/3x 25.2 Vault

SDN 1 5.5 Vault

Pond: 14.8 / Pond/Vault
SDN3A Vault: 7.0

Pond: 25.5 / Pond/Vault Infiltrauon used
SDW1A Vault: 7.4

SDW 1B 53.6 Pond Infiltrationused

Total Miller 171.8
Creek

Walker Creek SDW2 10.9 Pond

Des Momes Creek SASA Detention 33.4 c Pond
Facility

Interconnecting 5.4 Vault
taxtway (SDS3A)

ThirdRunway South 21.7 Vault
(SDS7 and 6)

SDS3 88.0 Vault

SDS4 12.9 Vault

Total Des Moines 161.4
Creek

a Types of facilines: Vault - enclosure with multtpie orifice outlets on vertical riser with overflow spillway;
Pond - open earthconstrucuon wtth nemng or other means to provide wildlife deterrent.

b Volume needed to retrofit existing facility.

c Retrofit STIA areaonly.

Comprehensive Stormwater Management Plan July 2001
STIAMaster PlanUpdate Improvements A-24 556-29/2-001(28)
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Table A-9. Summary. of flood peak flow frequent, results for Des Moines Creek subbuins (81l values are cubic
feet per second).

SASA" SDS3 SDS3A
Return Period

Peak Pre-Project Project Pre-project Project Pre-Pro._ect Project

1/2 Q2 31.95 13.57 6.03 2.40 1,23 1.52

Q: 63.90 27.13 12.06 4.79 2,45 3.05

Q_0 97.35 44.54 21.07 I0.85 4.28 7.80

Q_ 116.65 56.20 26.92 16.51 5,47 12.09

Qso 132.17 66.34 31,92 22.46 6.49 16.50

Q_eo 148.69 77.82 37,52 30.39 7,62 22.26

SDS4 SDS - Point of Compliance #1 SDS - Point of Compliancc #2
Return Period

Peak Pre-Project Project Pre-Project Project Pre-Project Project

1/2 Q2 0.86 0.35 7.16 4.22 9.97 8.75

Q2 1.72 0.69 14.32 8.4.4 19.94 17.51

Q_o 2.65 1.29 24.92 17.82 31.50 26.81

Q2_ 3.21 1.80 31.91 25.67 38.68 32.46

Qso 3.67 2.29 37.94 33.41 44.68 37.12

Qlee 4.17 2.92 44.73 43.17 51.27 42.19

SDS7 Des Momes Creek @ S. 200 St.Return Period

Peak Pre-Projeet Project Pre-Project Project

1/2 Q_, 1.44 0.64 45.88 35.51

Q2 2.88 1.28 91,75 71.03

Qto 5.13 2.77 155.01 113.48

Q2s 6.64 4.27 !97.03 140.54

Qso 7.95 5.91 233.38 163.42

Qioo 9.45 8.16 274.46 188.79

• STIA basins plus non-STIA basins D 1 and D2 routed to pond. Retrofitting apphed only to STIA drainage
areas.

Comprehensive Stormwater Management Plan July 2001

STIA Master Plan Update Improvements /I-26 556-2912-001 (28)
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5. CONCLUSIONS

5.1 MILLER/WALKER CR_K

Detention facilities have been sized for smbbasms draining to Miller and Walker Creeks that will
meet Level 2 design standards. The maximum storage volumes that are detained durm_ the
HSPF simulation of project conditions are shown m Table A-7. Each facility controls runoff
rates to less than pre-project conditions for the Level 2 flow duration analysis. The HSPF input
files and outlet confimlrations derived from KCRTS used to develop the facility sizes are
provided in Attachments C and D.

The analysis of detention for the North Employees Parking Lot (NEPL) assumed that 6 acres of
impervious area would drain to the existing vault, and the remaining area (10 acres till mass and
36.3 acres impervious) would dram to a new vault. The existing vault outlet works will need to
be rvconfigured. Output from the KCRTS program is provided in Attachment C.

5.2 DES MOINES CItI_.RK

Detention facilities have been sized for subbasins draining to Des Moines Creek that will meet
Level 2 design standards. The maximum storage volumes detained during the HSPF simulation
are shown in Table A-7. Each facility controls runoff rates to less than the pre-project (target)

flow rates. The HSPF input files and outlet configurations derived from KCRT$ used to develop
the facility sizes are provided in Attachments C and D.

An analysis has been provided that shows the volume required for meeting Level 2 design
criteria for the SASA detention facility in the event this detention facility is proposed to retrofit
the non-STIA tributary area to predevelopment conditions. If the SASA detention facility were
only required to provide stormwater management benefits for the STIA portion of the watershed,
the size would be significantly less, as shown on Table A-7.

Comprehensive5tormwaterManagementPlan December2000
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ATTACHMENT A

Tables A-IL A-lb,
A-2a, and A-2b

Tables

A- 1a Miller and Walker Creeks subbasin characteristics - pre-development

A-Ib MillerandWalkerCreekssubbasincharacteristics- 2006

A-2a Des MoinesCreeksubbasmcharacteristics-pre-developmem

A-2b Des MoinesCreeksubbasincharacteristics-2006
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Legend for Tables A-la and A-lb

Soil Types:
M Modified land (Holocene)
Qb Beach deposits (Hotocene)

Qpf Sedimentarydepositsof pre-Fraser glaciationage (Pleistocene)
Qu Surficialdeposits,undivided (Holocene and Pleistocene)
Ovi Ice-contactdeposits

Qvr Recessional outwash deposits
Qvrl Silt-dominatedlowland lacustrinedeposits
Qvt Till
Qvu Vasllon drift, undivided
Qw Wetland Oeposits(Holocene)

Qyal Younger alluvium (Holocene)
SA Wetland
TIA Total imperviousarea
EIA Effectiveimperviousarea

Land UseTypes:
AP Commercial airport and measured EIA
C Commercial
TR Transport
MF Multi-family
lid High densityresidential
LD Lowdensity residential
G Grass or open
F Forest

Bare groundasphalt
Bare rockconcrete
Develop high intensity
Develop medium intensity
Develop low intensity

PERLND number refers to the umcluesoil pervious land segment in HSPF.
IMPLND refers to the impervious land segment.

snaOedsubbasins included inthe STIA subbasin characteristics evaluation area.
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Explanation of Calculation of Effective impervious Area for Tables A-la and A-lb

Unshaded Basins:
Table Basins

A-la M1, M2, M3, M4, M4A, Mll, M12, M13, M14. M15, M17, M18. M19. M21, M22. M23, M24
A-lb M1. M2, M3, M4. M4A, M11, M12, M13, M14, M15, M17. M18, M19. M21. M22, M2.3. M24

Effective Im_erwous Area
Total acreage within tim basin for a given land use and soil type ° EIA beroentage

PerviousArea

Total acreage within rne basin ford given tan¢l use and soil type "{1 - EIA percentage)

STIA (shaded) Blmins:
Table Basins

A-la MS, M9, M10, M16, M20, MC4, MCS. MC6, MCT. MCS. MC9, SDN1-.OFF. SDN3A, SDWlA, SDWlB, SDW2

A-Ib M5, M6, M8, Mg, M10, M16, M20, MC1, MC2, MC3, MC4, MCS, MC6. MCT. MCS, MC9, CARGO, NEPL, SDN1, SDN1-LWR,
SDN1-OFF, BDN2X, SDN3. SDN3A, SDN3X, SDN4, SDN4Y_ NCPS, NSMPS, IWS-Miller. SDWIA, SDW1B, SDW2

Effective ImDerviousArea

land use AP and TR: imbarvious acreage from GIS analyses
all orner land use categones: total acreage within the basin ford given land use and soil type ° EIA percentage

Pervious Area

land useAP and TR: pervious acreage withinthe basin for a given land use and soil ty!oe
all other land use Categories: total acreage withinthe basin for a given land use and soil type • (1 - EIA percentage)

Remaining Pft-,Deveiopment Condition Buin$ ('Table A-II):
Basins

M1, M2. M3, M4. M4A, M5. M6, MC1, MC2, MC3, NEPL, CARGO, SDN1, SDN1-LWR, $DN2X. SDN3. $DN3X, SDN4, SDN4X,
NCPS. NSMPS, IWS-Miller

Tllese basins orein to the MCDF under I:)ra-0evelopmentconditions.

Effective Impennous Area

Total impennousarea is 10 percent of trie total basin acreage not includingwetland area.

Pervious Area

75 percent of the total basin acreage not including wetland area is distributed as forest. 15 percent of the total basin acreage
not including wetland area Is OlsthOutadas grass. Forest and grass areas Oismbutad propomonataly to tilland OUtWash
according to the till an0 outwash total acreage proportions.
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Legend for Tables A-2a and A-2b

Soil Types:
TFF Till. forest, fiat
TFM Till. forest, moderate
TFS Till. forest, steep
TGF Till, grass, fiat
TGM Till, grass, moderate
TGS Till, grass, steep
FLF Fill, fiat
FLM Fill, moderate
FLS Fili. steep
FL Fill (all slopes)
LAC Lacustrine
OFF Outwash forest, fiat
OFM Outwash forest, moderate
OFS Outwash forest, steep
OF Outwash forest (all slopes)
OGF Outwash grass, fiat
OGM Outwash grass, moderate
OGS Outwash grass, steep
OG Outwash grass (all slopes)
SA Wetland
EIA Effectiveimperviousarea

Land Use Types:
AP Commercial airportand measured EIA
C Commercial
TR Transport
MF Multi-family
HD High density residential
LD Lowdensity resiaential
G Grass or open
F Forest

PERLND number refers to the unique soil and slope pervious land segment inHSPF.
IMPLND refers to the impervious land segment.
Network factors are the area for each PERLND or IMPLND divided by 12.

shaded subbasins included in the STIA subbasin characteristics evaluation area.

a. Land use is extrapolated.

0. Areas proratedto new subbasintotal areas from previousversion of model.
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Explanation of Calculations of Effective Impervious Area for Tables A-2a and A-2b

Unshaded Basins:
Table Basins

A-2a DM14, DM18
A-2b DM1, DM2, DM14, DM16, DM17, DM18, DM19. DM20, DM21. DM22

Acreage by soil type is extrapolated.

Unshaded Basins:
Table Basins

A-2a DM6, DM10
A-2b DM3, DM4, DM5, DM6, DM7, DMS, DM9, DM10, DM11, DM12. DM13

Effective Impervious Area
Total area within the basin for a given land use, soil type, and slope ° EIA percentage

Pervious Area
Total area within the basin for a given land use, soil type, and slope" (1. EIA percentage)

STIA (shaded) Bulns:
Table Basins

A-2a SDS2, SDS5, SDS6, SBMPS, IWS-West, IWS-SASA
A-2b SDE4, SDS1, SDS2, SDS3, SDS3A, SDS4, SDB5, SDS6. SDS7, SASA. NSPS, Primary, SSMPS, IWS-SASA

Effective Impervious Area
Total impervious area within the basin for a given land use (from GIS analysis) ° fraction contribution for specific soil

type and slope. Impervious area disU'ibutedamong present soil types and slopes according to fraction contribution
to basin area.

Pervious Area

Total pervious area within the basin for a given land use, soil type, and slope.

Remaining Pre-Development Condition Basins (Table A-20):
Table Basins

A-2a: DM1, DM2, DM16, DM17. DM19. DM20, DM21, DM22, SDE4, SDS1, SDS3, SDS3A, SDS4, SDS7, SASA, NSPS.

Primary, SSMPS, IWS-SASA

Effective Impervious Area

Total impervious area is 10 percent of the total basin acreage not including wetland area. Impervious area
distributed 10mportionatalyto the grass and forest pervious areas.

Pervious Area

75 Dercentof the total basin acreage not includingwetland area is distributed as forest. 15 percent of the total basin
acreage not includingwetland area is distributed as grass. Forest and grass areas distributed proportionately to till
and outwash according to the till and outwash total acreage proportions.

AR 046546



AR 046547



=

0 0 0

_ _ _ _ _ __ _ I_ __

0

w _ .... _ _ _ °_ _ _o oo_

0

_ ,,,,,, .

® _ -

. , ..... _,_ ,_, ,_ _ '_' '_

, _ , , , _ _ ' _ , , , _

< _ __ -®= o.

_ _ _ _zz

AR 046548



i W

- _}°
_ _ _ _ ......

......._...................................._ .............._ ..........................................................N ....................._ ...............................................

m _E_ -

._ ...... _,, ,_, _ .......... _ , , ,_ ........

m

0

_ _®

-- _ _00_ _ _00 _00_ _ 000 _ _000 _ O0

AR 046549



_L

--'_ N-- O

5__ "r,

O.

o,_ ' ' _ ' _ _ _-_r_ _. .......

.-. le_ e_

® _='"__ "r,

_r

' _ =

J= ........ g......................................... _ ........................................... "_,".................................................
> .0 ......

,_g -,

._ _"

_-_-00_

_.< $ "" e = ©N

i 'i - ZZZ

u -- I_ -, 1_. _,., f3,,,13,,_

AR 046550



t%

0

_,,=

0

G.

_,'_E

o

G.

Ea _ =,_ ._ol

@ D

@

_,_Ef-

I_ ..........................................................................................................................................................................

._0

0

_, _ _®

I-,. "_ m Z

,_o u = :_ z z - 0

AR 046551



,o,o,,°.(D_ "_ .

I,.-_L_ o
:>o _;

®_ _._

_ O>_ V_"__ _ .......

.... I

_ _,. ' , . _ • . .

"_ (D

_ -_.._-__.= ° o

- _ -
-- "" f,D _r ,_,

AR 046552



' ' ' ' ' ' _ ' ' ' _ ' O ' ' ' ' ' '

, , , , , , , , , , , _ ' , , , , , , , ,

_'"E
- © _
P
O,.

wE

(P

, , , , , , o_ _ , , , , , , , , , , , , ,

> _,we

I ) I i I I

_=

O

-= _oo= ._oo _oo_-_ooo _ __ _8 _8oo__ _oo

=g 8 --- _ _ _, - 8

AR 046553



!I...... °
13.,

I3.

o - ...

_ J...... i,__-'_'__'_ : _-" _'_ _-
0

• . _

O

s

U - - -_ .....

= ! N _ N

_= _ - _

,.o _ "_'_. © °...... _ _

......... ,,,_ , , , = © ,",_ , , ,
I= •

O

_,,.. _ __
u. , _. ..... _ -

AR 046554



AR 046555



_.!i _ _i
' _E'

ii_ ,_ _ _ _ _I" _ _

...... _ i _i,t

o_ c_

" I I i <
m ,,4 _

o

. _._,ooooooo

AR 046556



"E

Q_

E
0.

_o

(p

i

.m
e-

C

.0

Q_

o

(P

0

" _ ,,___ _o_ _ __ _ __ _r_ =_ f.9
-- -J _-F-.._O0 _-_-.._00 ,-00_ _-_000 F-_-_ M-_--F-.._O0 _--_-_ O0_-_

_- < z
o _ _

,(n o . _ n- 9 - O

AR 046557



0

E

@

0

i

Um

U

0

0

_00 _0 m_.uO_ _" _'_ -
zz z

AR 046558



......... _ .... _ 'o _ .....

......... _ * , _ _ '_== _=

>.._ .......... 0O

il.

=_ _ _, ,_ .......................>___ ....... o o_,-

ffl

_ ....... _ _ ..........................

_° _ _ ..... _ .....
Y, a

!$_ ........ _ ...... ,*_o _'; ..............
i-}i

_1 ''_ _
= _£ -

0 ....... _ ' ' 0_ "_ _-_

ffl

__i

= .._:

"_ > ._o

IJl .-

_- 0 _. e_ _

AR 046559



.... .,,_ , . "-- .

AR 046560



m -

N
- 5__ __00_ _00 _00_ _ _ _000 _ 0 _

D: 0 _ _ 0

AR 046561



IL

® :_ --

i_,_-_ -_

"- _,-_e_

m o!_

_- = =,_ z _ zz•--l--J .--l.J
-,= _ m m_'ma:

tU_ UJUJ
-- O.O.O. t_ --

AR 046562



.__o

_w_E

._o

G.

L_

,i,., .......... ...........................................................................................................

o

._= -_

0 m.

-_ _ _-_-_-_--_ 00 _- _-_-._00 _-00_- _-_-._ _-_- O0 _- O0 *-_-_00

AR 046563



AR 046564



,,,,,, ,,,i, Q

AR 046565



N

¢'o

_ Io'3 t'_ _ © _-

.= ,,,,

° -i!̧ii_°"- '- - _ _ =_O
=E

•_-| "_< ©_

:== _-
- • I_ _. =_. '''_

AR 046566



c'-
¢

I [ i I I I t I i I I

a}
a.

P

Z _ , _ _ , _ , , , , _ i i , i J i , , i i , , , , i , , I i i ,

(3.

_i,,=,,E
0

, p

_- ......................................... ...................................................

Ill _'_

= i_ _
m
0 el

-_ _, _- ,-_. oor- _-_-._oo _-oor- ,-,-._ _-,-_ooo _-,- o _-_IBB
m _ _o- z

-_-_= o _ _ _

AR 046567



_ _J E _ _ I_

" i i
= = _' ;_ ,

" >" = _. _

I__ _ _ -_ _ _ ._ _ _,_

n_ .._:_ ' ' _ ' _ ' ' mc>_ _ ' • ' ' • - •

I

®_ ,, : ®

_ _ •

j P,-

.... = '_ .... _ _

_>_J " _ •

I

_" _'_ -:-I ,- =_ = - _ -, o_ _ -o
in

=® J. t_'

I

' if/)

_ i_ e,. I_Z Z 7 ZZZz
l-- "_ ® =ll .j _" • J_._._ _ _,_ _ __

_ll _ _ :_ _ IZ I_ _'_ I_ I_ I_ I_ __ _

AR 046568



ATTACHMENT ]B

1998 Embankment Fill Calibration Data
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Index Nu_r: 1001
Name: Till a_ SeataZ
melev : 400.0
eldif : C.0
La_. (deg _uin): 0 0

Linkages wi:h Meteorologic Stations: S_a_ion - Mult. Factor

PR: 101 !.000
T : 0 0.000
ET: 105 0.750
W : 0 0.000
SR: 0 0.000

PWATER pAP_TERS:

cepsc : 0.I00 uzsn : 0.800 lzsn : 5.000
infeXp : 2.000 infil_ : 0.250 intfw : 2.500
agwrc : 0.9000 ire : 0.5000 dee_fr : 0.0700
nsur : 0.3500 Isur : 300.000 slsur : 0.I000
base_p : 0.0000 izetp : 0.7000 a_weup : 0.0000
per_max : 40.00 peumin : 35.00

No snow simulation

_ndex Nu_er: 1002
Name: Ou_wash a: Seatac
melev : 400.0
eldif : 0.0
La_. (deg n%in): 0 0

Linkages wir/iMe=ecrologic S_ations: S_ation - Mul_. Faczor

PR: I01 !.000
T : 0 0.000
ET: 105 0.750
W : 0 0.000
SR: 0 0.000

PWATER PA_TERS:

cepsc : 0.250 uzsn : 0.900 lzsn : 5.500
infexp : 2.000 infil: : 0.330 intfw : 4.500
a_cn_rc : 0.9960 ire : C.6600 deepfr : 0.0600
r_ur : 0.3500 isur : 30C.000 s!sur : 0.i000
base=p : 0.0000 lzezp : 0.9000 agwe_p : 0.0000
perznax : 40.00 perT.in : 35.00

No snow simulation

Index Number: 1003
Name: Impevious a: Seatac
melev : 400.0
eldif : 0.0
Lat. {deg min): 0 0

Linkages wi_h Meteorologic Stations: Station - Mu!t. Factor

PR: ICl 1.000
T : 0 0.000
ET: 105 C.750
W : 0 0.000
SR: 0 0.000

Page 1
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iandsou_. _x_

PWATER PARAMETERS:

ceDs= : 0.100 uzsn : t.050 !zsn : O.04C
infexp : 2.000 lnfilt : 0.005 inufw : 1.00C
aawrc : 0.7000 ire : 0.5000 deepfr : 0.0000
nsur : 0.3000 isur : 300.000 sisur : C.0200
base_p : 0.0000 ize_ : 0,7000 a_oweu_ : 0.0000
peLmax : 40.00 pecmlr_ : 35.00

No snow simulation

Index Number: 1004

Name: New Ai.-qDor:Fill-Sea
melev : 400.0
eidif : 0.0
La:. (deg min): 0 0

Linkages wi=h Meueorologic S_a=ions: Szazion - MulE. Factor

PR: i0! !.000
T : 0 0.000
ET: 105 0.750
W : 0 0.000
SR: 0 0.000

PWATER P_TERS:

cepsc : 0.150 uzsn : 0.280 izsn : 7.500
infexp : 2.000 infilu : 0.020 inufw : 6.000
agwrc : 0.9000 ire : 0.1500 deepfr : 0.1000
nsur : C.2500 !sur : 300.000 sister : 0.1500
base_p : 0.0000 Ize_p : 0.7000 agwe=p : 0.0000
pe_max : 40.00 pet/nin : 25.00

No snow simulation

Page 2
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"''" P--EA_:.......
Index Number: 500
Name: F_!le.'-r.each
Precip. s=a=iun Mul=. Factor

I01 1.00

Evap. suasion Mul_. Factor
105 1.00

3 No. of land segm ¢on=ribu=ing
$egmenu Area [acres]
1001 1601.0
1002 148C.0
1003 1035.0

0 No. of aquifer elements conuribu_ing
1 No. of flow elemenus ccn=ribu_in_
Flow Eiemenu Mulu. Facuor

400 1.0
Flags: (on:!,off=0)

, Historic Flow / Real T. Flow / Ex_arnal.T.S.
1 0 0

STCOR [f:] SURFAREA [ac J SEEPFACTR [l/_.r] KS[-]
0.00 0.20 0.00 0.300

BWIDTH [f=] TWIDTH [f:] H_IGHT [ft! LENGTH[m/]
15.00 30.00 5.00 5.000

_c_ [-] N_.P [-] SO [-] S_P [-!
0.0800 C.I000 0.0500 0.1000

C.10 {_ni=ia! flow [ cfs]}
.*-. REACH:-------

Zndex Number: 400
Name: 9Bembankmen_ Pond
Pre=ip. station Mule. FacUor

101 1.00
Evap. suauion Mult. Factor

105 0.75

1 No. of land seem con_ribu:ing
Seomem_ Area [acres]
1004 19.4

0 No. of aquifer elemenus conuribu_ing
0 No. of flow elements conuributing

Flags: (on=i,cff=O]
Historic Flow / Real T. Flow / Ex_erna! T.S.

1 0 0
STCOR [f=] SURFAREA [ac ] SEEPFA_TR [1/hr ] KS[-_

0.00 0.58 0.00 0.500
BWIDTH[f_] TW:DTH.[ft] HEZGHT[f_] _GTH[mi]

20.00 35.00 3.00 0.140
NZ_ [-] NFP [-] SO [-] SFP [-]
C.0350 C.0500 0.0050 0.2000

0.00 {Znitia! flow [ cfs]}

Page 3
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III ou_iow • o.erv__ow

SimulateOvs. ObsorvlKlROw [ ¢tl] 400

f
/

0.5

d, t
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/il Ii i,_/ !i
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ti , ii / , ,_

0.2 !., i _ _ i

_ i' Oi
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'I' /' '0.1
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I_ Da_.o_ J ,n,en_ow • _rt_e r_;i

RunoffComponentsI/n] 1004_

• i

0.550]
0.528,

0.506-

0.484

0.462!

0.440i

0.418i
'I

0.396

0.3"/4!

0.3S2_

o.33oi
0.308i

0.286i
0.264

0.242!

o._

0.198

0.17B

0.164

0.132

0.110

0.088

0.066

0.044:

0.022!

0.000

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28

Days

?_c==_ %
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I_ _aseno_ _ _te_ow • aur_cer_o_
if_,_

RunoffComponentsIra] 1001 _1_

0.250]
0.240

i

0.230'
i

0.220?

0.210i

0.2001

o.19o4

0.180

o.17oi
I

0.160

o.150i
0.140! ":t

0.130 "_ ,:,:_,,:._.',
1 -:_"-'-':

0.120 ! -":': ::?" _;q
- ::' .%_i_':1

---', A#_
0.110 _ ............... ",-.J 3=3
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0.09O|
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0.030t :: :':':" _iI - -

,: i..t "_T

I " " :'/J :_i0.020 : : , ,.:':_

0.0104 ;... : ...... .-r,..w : •

4 ....

0.000
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Days
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ATrAC-_MENT C

HSPF and KCRTS Subbasin Detention Pond Performance Data and
Addilional Points of Compliance Performance Data

Miller Creek Watershed

SubbasinDetention Pond Performance Data:

• Cargo (SDN6)
• SDN3A
• SDS3/3X

• SDN4X/2X
• SDW1B
• SDN1
• SDW1A
• NEPL

Additional Points of Compliance Performance Dam:

• SR509
• MCDF

• Lake Reba

Walker Creek Watershed

SubbasinDetention Pond Performance Data:

• SDW2 (South 12thStreet)
Des Moines Creek Watershed

Subbasin Detention Pond Performance Data

• SDS3

• SDS3A
• SDS4

• SDS7
• SASA

Additional Points of Compliance Performance Data:

• SDS POC-1
• SDS POC-2

• SASA Inline Facility Ana]ysis
• South 200thStreet

./,,ty200t
5s6-2912.001(28)
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MILLER CREEK WATERSHED
DETENTION POND PERFORMANCE DATA

(HSPF AND KCRTS BACKUP)

- CARGO (SDN6)
- SDN3A
- SDN3/3X
- SDN4X/2X
- SDWlB
- SDNI
- SDWlA
- NEPL
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CARGO (SDN6)
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I

Log-Pearson .Type Ill Szazis_ics (formerly USGS Progra_ A193, Jan. 1986)

Nc:e -- Use of Log-Pearson Type. i_i or Pearson-Type :i_

dls_ribu=ions are for prelimina-"Y compu_a:ions.

User is responsible for assessmen: and

in_erp, reuauion.

HOURLY FLOW CARGO (PREDEV)

Analysis for -- 12 month period

suar:ing October 1

ending Sepuember 30

1949-1996

Parameter is l-day high value.

0 zero values in da_a

48 non-zero values in data

0.235 0.402 0.264 0.189 0.192

0.221 0.216 0.228 0.254 0.233

0.193 0.211 0.213 0.212 0.218

0.219 0.205 0.201 0.306 0.356

0.182 0.205 0.199 0.314 0.172

0.252 0.279 0.174 0.220 0.343

0.354 0.269 0.267 0.360 0.272

0.231 0.186 0.248 0.360 0.186

0.259 0.375 C.346 0.215 0.172

0.175 0.212 0.306

The following 7 sua_is_ics are based on non-zero values.

Mean (logs) -0 618

Variance (logs) C 011

Standard Devia:ion flogs) 0 103

Skewness (logs) 0 562

Szandard Error of Skewness (logs) 0 343

Serial Correlation Coefficient (logs) 0 200 6

Coefficien: of Variazion (logs) -0 167

!

HOURLY FLOW CARGO (PREDEV)

Exceedence Recurrence Parameter

ProbaDilizy Interval value
..............................

0.9900 1.0! 0.153

o.9500 I.o5 0.17o

0.900o 1.li o.181 _% % %0.8000 !.25 0.196 y.q " '%
o.sooo 2.00 0.236 ._O._7___
c.2000 s.oo 0.292 [_
0.I000 I0.00 0.330

0.0400 25.00 0.381

0.0200 50.00 0.420

0.0100 100.00 0.461

C.0050 200.00 0.503
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Lo_-Pearson ,"_/pe ill S:azlszlcs {fo_--merly USGS Program A193, Jan. 1986)

Note -- Use cf Log-Pearson T_'pe _Z_ or Pearson-Type If:

dls=ribu:1ons are for preiimlnary computations.

User is responsible for assessment and

lnterpretazlon.

HOURLY FLOW CARGO (2006)

Analysis for -- 12 month period

snarting Oc=ober 1

ending September 30

1949-!996

Parameter is i-day high value.

0 zero values in data

48 non-zero values in data

0.084 0.105 0.238 0.075 0.iii

0.092 0.081 C.185 0.091 0.093

0.092 0.104 0.102 0.075 0.098

0.107 0.105 0.094 0.102 0.089

0.090 0.098 0.092 0.177 0.105

0.098 0.088 0.088 0.071 0.094

0.069 0.160 0.088 0.106 0.093

0.078 0.076 0.093 0.104 0.084

0.080 0.106 0.124 0.093 0.071

0.071 0.102 0.221

The following 7 statistics are based on non-zero values.

Mean {logs) -1.006

Varlance (logs} C.014

Standard Deviation (logs) 0.118

Skewness (logs) 1.689

Standard Error of Skewness (logs} 0.343

Serial Correlation Coefficien_ (logs) -0.099

CcefflcienZ of Variation (logs) -0.117 •
1

HOURLy FLOW CARGO (2006)

Exceedence Rezurrence Parameter

ProDaDillty Inte:'val Value

0.9900 1.01 C.072

C.9500 1.05 0.074

0.9000 i.I! 0.076 _ _,_

1.25 0.079 7_ _'
0.8000

o.sooo 2.0o 0.092
o.2ooo _.oo O.lIB _)_o_ D.P-VF-
C.lOOO 00.oc o.141
c.o4oo 2s.oo o.178
0.0200 50.0C C.212

0.0100 100.00 0.251

0.0050 200.00 0.297
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1
Simuiaued - HOURLY _OW CARGO (PREDEV)

ODserved HOURLY FLOW CARGO (2006_

Mean Root mean

Lower Number absoluue error(l) square error{2) Bias(3)

class of .........................................................

limit cases Average Percem.: Average Percent Average Percent

........................................................................

0 00 156588 0 002 - 0.004 - -0.002 "

0 01 4405 0 010 i00.0 0.011 104.7 -0.010 -91.2

0 01 7907 0 012 99.1 0.012 102.6 -0.011 -91.0

0 0! 6794 0 C14 99.0 c.014 102.6 -0.013 -91.3

0 02 6063 0 016 98.8 0.016 102.6 -0.014 -90.C

0 02 7826 0 018 98.1 0.019 100.6 -0.017 -90.9

0 02 15235 0 021 97.6 0.022 101.2 -0.019 -89.2

0 02 21873 0 024 96.6 0.025 I00.i -0.022 -88.8

0 03 18154 0 028 95.3 0.028 97.6 -0.026 -89.3

0.03 15553 0 031 94.6 0.032 97.2 -0.029 -88.8

0.04 23140 0 035 93.5 0.036 95.9 -0.033 -88.4

0.04 26061 0 040 92.6 0.041 94.9 -0.038 -88.0

0.05 25962 0.045 91.5 0.046 93.6 -0.043 -87.9

0.05 23067 0.051 90.4 0.053 92.6 -0.049 -87.0

0.06 26449 0.059 89.1 0.060 91.3 -0.057 -86.1

0.07 19335 0.066 87.3 0.068 89.5 -0.064 -84.7

0.08 12506 0.073 85.3 0.075 87.6 -0.071 -82 6

C.09 5975 0.081 81.3 0.084 84.1 -0.078 -78 0

0.!! 276 0.083 73.9 0.086 76.4 -0.077 -68 6

0.12 222 0.090 69.2 0.093 71.9 -0.086 -66 7

0.14 199 0.105 70.5 0.109 73.0 -0.099 -66 2

0.16 47 C.100 58.5 0.103 60.7 -0.089 -52 1

0.19 55 0.110 53.8 0.118 57.3 -0.106 -52 0

0.22 28 0.119 52.2 0.127 55.8 -0.118 -51 9

0.25 0 0.000 0.0 0.000 0.0 0.000 0 0

0.28 0 0.000 0.0 0.000 0.0 0.000 0 0

0.33 0 0.000 0.0 0.000 0.0 0.000 0 0

0.38 0 0.000 0.0 0.000 0.0 0.000 0 0

0.43 0 0.000 C.0 0.000 0.0 0.000 0 0

0.50 0 0.000 0.0 O.O00 0.0 0.000 0 0

0.57 0 0.000 0.0 0.000 0.0 0.000 0 C

0.66 0 0.000 0.0 0.000 0.0 0.000 0 0

0.76 0 0.000 0.0 0.000 0.0 0.000 0 0

0.87 0 0.000 0.0 0.000 0.0 0.000 0 0

1.00 0 0.000 0.0 C.000 0.0 C.000 0 0
6

........................................................................

423720 0.026 _ 0.036 * -0.025 *

Standard error of estimate = 0.03

= square roo:((n/n-l)'((to:.col.5)'*2-(tot.col.7)_t2))

(I) Average = sum(IS-O!/n)

Percen_ = I00 - (sum(IS-Ol/O))/n for all 0 > 0

(2) Average = square root(sum((S-O)**2)/n)

Percent = I00 - square root(sum(((S-O)/O)-'2)/n) for all 0 > 0

(3) Average = sum (S-O)/n

Percent = i00 * sum (((5-O)/O)/n) for all 0 > 0

1

Simulated - HOURLY FLOW CARGO (PREDEV)

Observed - HOURLY FLOW CARGO (2006)

Cases equal or exceeding lower

limi_ & less then upper limit Percent cases

............................ equal or Average of cases

Lower Cases Percent exceeding limi_ wi_hzn class llmzus
class ..................................................................
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i_m_: S_ Obs Simulaued Observed Simulated ObserVed S_iated ObserVed

.......................................................................

C.00 "*'*'_'tt_ 91.35 36.96 10C.0_ I00.00 C.00 C 0C

C.CI 2160 4405 0.51 1.04 8.65 63.04 C.Ol C _i

0.01 3661 7907 0.86 1.67 6.14 62.00 C.Ol C Oi

0.01 2876 6794 0.68 1.60 7.28 60.14 0.01 C 01

0.02 2456 6063 0.58 1.43 6.60 58.54 0.02 C C_

0.02 3045 7826 0.72 1.85 6.02 57.10 0.02 C C_

0.02 250015235 0.59 3.60 5.30 55.26 0.02 0.0_

0.02 278521873 0.66 5.16 4.71 51.66 0.02 C.02

0.03 230918154 0.54 4.28 4.05 46.50 0.03 0.0_

0.03 185715553 0.44 3.67 3.51 42.22 0.03 0.03

0.04 198323140 0.47 5.46 3.07 38.54 0.04 0.04

0,04 196126061 0.46 6.15 2.60 33,08 0,04 0.04

0.05 183425962 0.43 6.13 2.14 26.93 0.05 0.05

C.05 16C_23067 0.38 5.44 1.70 20._i 0.06 0.06

C.06 142926449 0.34 6.24 1.33 15.36 0.07 0.07

0,07 105119335 0.25 4.56 0.99 9.12 0.08 0.08

0.08 93812506 0.22 2.95 0.74 4.56 0.09 0.09

0.09 813 5975 0.19 1.41 0.52 1.61 0.i0 C.lO

0.11 311 276 0.07 0.07 0.33 0.20 0.11 0.11

0.12 453 222 0.ii 0.05 0.25 0.13 0.13 0.13

0.14 249 199 0.06 0.05 0.15 0.08 0.15 0.15

0.16 188 47 0.04 0.0! 0.09 0.03 0.17 0.I_

0.19 97 55 0.02 0.01 0.04 0.02 0.20 0.20

0.22 40 28 0.01 0.01 0.02 0.01 0.23 0.23

0.25 29 0 0.01 0.00 0.0! 0.00 0.27 0.00

0.28 13 0 0.00 0.00 0.01 0.00 0.31 0.00

C.33 9 0 0.00 0.00 0.00 0.00 0 35 0.00

0.38 1 0 0.00 0.00 0.00 0.00 0 40 0.00

0.43 0 0 0.00 0.00 0.00 0.00 0 O0 0.00

0.50 0 0 0.00 0.00 0.00 0.00 0 O0 0.00

0.57 0 0 0.00 0.00 0.00 0.00 0 00 0.00

0.66 0 0 0.00 0.00 0.00 0.00 0 O0 0.00

0,76 0 0 0.00 0.00 0.00 0.00 0.00 0.00

0.87 0 0 0.00 0.00 0.00 0.00 0.00 0.00

1.00 0 0 0.00 0.00 0.00 0.00 0.00 0.00
........................................................................

&23720423720 !00.00 I00.00 0.00 0.03

578 Observed values are zero

73111 Simuia_ed values are zero

578 Observed values are zero when simulated are zero

00bse.-ved values are zero when simulated are not

72533 Observed values are not zero when simulated are

1

Simuia_ed - HOURLY FLOW CARGO (PREDEV)

Observed - HOURLY FLOW CARGO (2006)

Lower Number of occurrences between indicated deviations

class .............................................................

limi_ -60% -30% -10% 0% 108 30% 60%

.............................................................

0.00 154615 340 156 73 67 105 1232 0

C.Ol 4231 46 20 3 4 15 86 0

0.01 7552 96 42 15 Ii 22 169 0

0.01 6501 80 24 15 15 22 137 0

0.02 5750 99 29 16 7 23 139 0

0.02 7447 92 49 15 15 30 178 0

0.02 14324 260 87 45 46 74 399 0

0.02 20472 406 175 57 80 129 554 0

0.03 16929 394 176 64 59 105 427 0
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C 03 !4470 36e 158 66 60 87 344 C

C 04 21401 654 252 105 99 160 469 0

C 04 23970 815 315 131 116 186 528 O

C 05 23782 920 386 152 104 159 459 0

0 05 21052 893 337 126 120 156 383 0

0 OE 24022 1137 387 154 134 203 41_ C

0 07 17375 993 323 107 103 157 277 C

0 08 11119 725 242 79 63 93 185 0

0 09 5094 492 150 56 27 48 108 0

0.Ii 229 21 6 1 3 7 9 0

0.12 149 58 4 3 0 4 4 0

0.14 139 46 3 2 0 4 5 0

0.16 21 20 3 0 O 0 3 0

0.19 22 25 3 3 0 2 0 0

0.22 9 15 2 1 1 0 0 0

0.25 0 0 0 0 0 0 0 0
0.28 0 0 0 C 0 C 0 0

0.33 0 0 0 0 0 0 0 0

0.38 0 0 0 0 0 0 0 0

0.43 0 0 0 0 0 0 0 0

0.50 0 0 0 0 0 0 0 0

0 .57 0 0 0 0 0 0 0 0

0.66 0 0 0 0 0 0 0 0

0.76 0 0 0 0 0 0 0 0

0.87 0 0 0 0 0 0 0 0

!.00 0 0 0 0 0 0 0 0

.....................................................................

400675 8995 3329 1289 1134 1791 6507 0
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CARGO VAIF_T

Retenzion/Deuen:ion Facility

Type of Facility: Detention Vaul_

Facility Lenguh: 140.00 f_
Facili:y Width: 110.00 f:

Facility Area: 15400. sq. f:

Effec:ive S_ora_e Depzh: 14.00 ft

Stage 0 Elevation: 0.00 ft
Szorage Volume: 215600. cu. ft

Riser Head: 14.00 f:

Riser Diameter: 24.00 inches

Number of orifices: 3

Full Head Pipe

Orifice # Heigh_ Diame=er Discharge Diameter
(ft) (in) (CFS) (in)

1 0.00 1.13 0.128

2 10.80 1.25 0.076 4.0

3 12.00 1.50 0.086 4.0

Top Notch Weir: None

Outflow Rating Curve: None

S_age Elevation Storage Discharge Percola:ion

(f_) (ft) (cu. f_) (ac-ft) (cfs) (cfs)
0.00 0.00 O. 0.000 0.000 0.00

0.01 0.01 154. 0.004 0.004 0.00

0.02 0.02 308. 0.007 0.005 0.00

0.04 0.04 616. 0.014 0.006 0.00

0.05 0.05 770. 0.018 0.007 0.00
0.06 0.06 924. 0.021 0.008 0.00

0.07 0.07 1078. 0.025 0.009 0.00

0.08 0.08 1232 0.028 0.010 0.00

0.09 0.09 1386 0.032 0.011 0.00

0.37 0.37 5698 0.131 0.021 0.00

0.64 0.64 9856 0.226 0.028 0.00

0.92 0.92 14168 0.325 0.033 0.00

1.19 1.19 18326 0.421 0.037 0.00

1.47 1.47 22638 0.520 0.042 0.00

1.74 1.74 26796. 0.615 0.045 0.00

2.02 2.02 31108. 0.714 0.049 0.00

2.29 2.29 35266. 0.810 0.052 0.00

2.56 2.56 39424. 0.905 0.055 0.00

2.84 2.84 43736. 1.004 0.058 0.00
3.11 3.11 47894 1.099 0.061 0.00

3.39 3.39 52206 1.198 0.063 0.00

3.66 3.66 56364 1.294 0.066 0.00

3.94 3.94 60676 1.393 0.068 0.00
4.21 4.21 64834 i.488 0.070 0.00

4.49 4.49 69146 1.587 0.073 0.00

4.76 4.76 73304 1.683 0.075 0.00
5.03 5.03 77462. 1.778 0.077 0.00

5.31 5.31 81774. 1.877 0.079 0.00

5.58 5.58 85932. 1.973 0.081 0.00

5.86 5.86 90244. 2.072 0.083 0.00

6.13 6.13 94402. 2.167 0.085 0.00

6.41 6.41 98714. 2.266 0.087 0.00
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CARGO VAULT

6.68 6.68 102872. 2 362 0.089 0.00

6.96 6.96 107184. 2 461 0.091 0 00

7.23 7.23 111342. 2 556 0.092 0 00
7 51 7.51 115654. 2 655 0.094 0 00

7 78 7.78 119812. 2 751 0.096 0 00

8 05 8.05 123970. 2 846 0.097 0 00

8 33 8.33 128282. 2.945 0.099 0 O0

8 60 8.60 132440. 3.040 0.i01 0 O0

8 88 8.88 136752 3.139 0.102 0 O0

9.15 9.15 140910 3.235 0.104 0 O0

9.43 9.43 145222 3.334 0.105 0 O0

9.70 9.70 149380 3.429 0.107 0 O0

9.98 9.98 153692 3.528 0.108 0 O0

10.25 10.25 157850 3.624 0.Ii0 0 O0

10.53 10.53 162162 3.723 0.111 0 O0

10.80 10.80 166320 3.818 0.113 0 O0
10.81 10.81 166474 3.822 0.113 0 00

10.83 10.83 166782 3.829 0.114 0 00

10.84 10.84 166936 3.832 0.116 0.00
10.85 10.85 167090 3.836 0.118 0.00

10.87 10.87 167398 3.843 0.121 0.00

10.88 10.88 167552 3.846 0.125 0.00

10.89 10.89 167706 3.850 0.126 0.00
10.90 10.90 167860 3.854 0.127 0.00

10.92 10.92 168168 3.861 0.128 0.00

11.!9 11.19 172326 3.956 0.141 0.00
11.47 11.47 176638 4.055 0.151 0.00

11.74 11.74 180796 4.151 0.159 0.00

12.00 12.00 184800 4.242 0.165 0.00

12.02 12.02 185108 4.249 0.166 0.00

12.03 12.03 185262 4.253 0.168 0.00

12.05 12.05 185570 4.260 0 171 0.00

12.06 12.06 185724 4.264 0 174 0.00

12.08 12.08 186032 4.271 0 179 0.00
12.09 12.09 186186 4.274 0 184 0.00

12.11 12.11 186494 4.281 0 188 0.00

12.13 12.13 186802 4.288 0 190 0.00

12.40 12.40 190960 4.384 0 213 0.00

12.67 12.67 !95118 4.479 0 230 0.00

12.95 12.95 199430 4.578 0 245 0.00

13.22 13.22 203588 4.674 0 258 0.00

13.50 13 50 207900. 4.773 0 270 0.00

13 77 13 77 212058. 4.868 0 282 0.00

14 00 14 00 215600. 4 949 0 291 0.00

14 i0 14 i0 217140. 4 985 0 910 0 00

14 20 14 20 218680. 5 020 2 040 0 00

14 30 14 30 220220. 5 056 3.500 0 00
14 40 14 40 221760. 5 091 5.230 0 00

14 50 14 50 223300. 5 126 7.200 0 00

14 60 i4 60 224840. 5 162 9.360 0 00

14 70 14 70 226380. 5 197 11.720 0 O0

14 80 14 80 227920. 5 232 13.850 0 O0

14 90 14 90 229460. 5 268 14.670 0.00

15 O0 15 O0 231000. 5.303 15.450 0.00

15 i0 15 10 232540. 5.338 16.200 0.00

15 20 15.20 234080. 5.374 16.900 0.00
15.30 15.30 235620. 5.409 17.580 0.00
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cARGO VAL'LT

15.40 15.40 237160. 5.444 18.240 0.00

15.50 15.50 238700. 5.480 18.870 0.00

15.60 15.60 240240. 5.515 19.480 0.00

15.70 15.70 241780. 5.551 20.070 0.00

15.80 15.80 243320. 5.586 20.650 0.00
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CARGO VA[Y_T

Route Time Series through Faci!izy

_n__ow Time Series File:cargo_d usf

OuTflow Time Serles Yiie:cargo_vo

Infiow/OuZfiowAna!ysis
Peak Inflow Discharge: 3.60 CES at 0:00 on Oct 26 in 1986

Peak Ouuflow Discharge: 0.236 CFS at 12:00 on Jan 2 !n 1997

Peak Reservoir Stage: 12.78 F_
Peak Resez-voir Eiev: 12.78 Ft

Peak Reservoir Szorage: !9683&. Cu-Ft
: 4.519 Ac-F_
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CARGO VAULT

Flow Frequency Analysis LogPearson Z_I Coefficients

Time Series Fiie:cargo__D.usf Mean= -0.615 StdDev= 0.103
Pro3ec: Loca_ion:Sea-Tac Miller Skew= 0.476

---Annual Peak Flow Rates ........ Flow Frequency Analysis .......
Flow Raze Rank Time of Peak - - Peaks - - Ra_nk Reuu---n Prob

(CFS) (CFS) Period

Com1_uted Peaks 0.455 100.00 0.99C

Computed Peeks 0.417 50.00 0.980

Computed Peaks 0.380 25.00 0.960

Computed Peaks 0.331 10.00 0.900

Computed Peeks 0.321 8.00 0.8U5

Computed Peaks 0.294 5.00 0.800

Computed Peaks 0.238 2.00 0.500

Computed Peaks 0.202 1.30 0.231

Flow Frequency Analysis LogPearson _I_ Coefficients

Time Series Fiie:cargo_vo.tsf Mean= -1.114 StdDev= 0.105
Projec_ Location:Sea-Tac Miller Skew= 1.159

---Annual Peek Flow Rates ........ Flow Frequency Analysis .......
Flow RaZe Rank Time of Peak - - Peaks - - Rank Return Prob

(CFS) (CFS) (ft) Period

Computed Peaks 0.264 13.35 i00.00 0.990

Computed Peaks 0.220 12.52 50.00 0.980

Computed Peaks 0.184 12.09 25.00 0.960

Computed Peaks 0.144 11.28 i0.00 0.900

Computed Peaks 0.137 11.12 8.00 0.875

Computed Peaks 0.i19 I0.86 5.00 0.800

Computed Peaks 0.092 7.10 2.00 0.500

Computed Peaks 0.080 5.41 1.30 0.231
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CARGO VA_Y.T

Durauion comparison _nayisis

Base File: cargo_p.3sf
New File: cargo vo.tsf

Cutoff Units: Discharge in CFS

..... Fraction of Time .............. Check of Tolerance .......

cutoff Base New %Chan_e Probability Base New %Change
0.120 0.25E-02 0.99E-03 -61.0 0.25E-02 0.120 0.107 -10.5

0.129 0.20E-02 0.92E-03 -53.2 0.20E-02 0.129 0.109 -15.6

0.138 0.15E-02 0.79E-03 -48.4 0.15E-02 0.138 0.Iii -19.9

0.147 0.12E-02 0.59E-03 -52.6 0.12E-02 0.147 0.112 -23.9

0 156 0.95E-03 0.35E-03 -63.1 0.95E-03 0.156 0.127 -18.8

0 165 0.79E-03 0.21E-03 -74.1 0.79E-03 0.165 0.138 -16.8

0 175 0.63E-03 0.17E-03 -72.3 0.63E-03 0.175 0.146 -16.3
0 184 0.51E-03 0.i6E-03 -68.2 0.5!E-03 0.184 0.149 -18.7

0 193 0.40E-03 0.!5E-03 -63.1 0.40E-03 0.193 0.153 -20.5
0 202 0.32E-03 0.12E-03 -61.2 0.32E-03 0.202 0.158 -21.6

0 211 0.26E-03 0.96E-04 -63.8 0.26E-03 0.211 0.161 -23.6

0 220 0.21E-03 0.55E-04 -74.2 0.21E-03 0.220 0.164 -25.3

0.229 0.18E-03 0.21E-04 -88.9 0.i8E-03 0.229 0.172 -25.1

0.238 0.14E-03 0.00E l0.14E-03 0.238 0.194 -18.5

-I00.00.13E-03 0.248 0.201 -18.7

0.257 0 !IE-03 0.00E_00 -I00.0 0.11E-03 0.257 0.208 -19 1

0.266 0 89E-04 0.00E+00 -100.0 0.89E-04 0.266 0.213 -19 7

0.275 0 7!E-04 0.00E+00 -i00.0 0.71E-04 0.275 0.216 -21 5

-100.00.53E-04 0.284 0.220 -22 4

0.293 0 50E-04 0.00E+00 -I00.0 0.50E-04 0.293 0.221 -24 8

0.302 0.46E-04 0.00E �l�-100.00.46E-04 0.302 0.222 -26 6
0.311 0.37E-04 0.00E_00 -I00.0 0.37E-04 0.311 0.224 -28 2

0 321 0.27E-04 0 00E_00 -I00 0 0.27E-04 0.321 0.226 -29.4

0 330 0.23E-04 0 00E D�h�-i000 0.23E-04 0.330 0.228 -31.0

0 339 0.2!E-04 0 00E+00 -I00 0 0.21E-04 0.339 0.229 -32.3

0 348 0.i6E-04 0 00E �h0 0.16E-04 0.348 0.231 -33.6

0 357 0.11E-04 0 00E �d0 0.I!E-04 0.357 0.232 -35.0

0 366 0.46E-05 0 00E �d0 0.46E-05 0.366 0.234 -36.0

0 375 0.23E-05 0 00E �d0 0.23E-05 0.375 0.236 -37.2

0.384 0.23E-05 0 00E �d�-i000 0.23E-05 0.384 0.236 -38.7

0.3K4 0.23E-05 0 00E+00 -i00.0 0.23E-05 0.394 0.236 -40.1

There is no positive excursion

Maximum negative excursion = 0.165 cfs (-41.3%)

occuring a_ 0.401 cfs on the Base Data:cargo_p.tsf
and at 0.236 cfs on uhe New Dana:cargo vo.zsf
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CARGO VALV_T

--Land Use Summary ............................................
:Till Fores_ 6.09 acres
'Till Pasture 0.00 acres

Till Grass 1.22 a=res

Airport Fill 0.00 acres
Outwash Forest 0.00 acres

Outwash Pasture 0.00 acres

Outwash Grass 0.00 acres
We:land 0.00 acres

Impervious 0.81 acres
............................................................

Total Area : 8.12 acres

Scale Factor : !.00 Hourly Historic
............................................................

Time Series: cargo..p
............................................................

Compute Time Series

Modify User Inpu_
..............................................................

+-Land Use Summary ............................................

:Till Forest 0.00 acres

:Till Pasture 0.00 acres

:Till Grass 0.00 acres

:Ai.--porz Fill 0.00 acres

:Outwash Forest 0.00 acres

IOutwash Paszure 0.00 acres

:Outwash Grass 0.00 acres
IWe:land 0,00 acres

:Impe-_-vious 8.12 acres
............................................................

To_a! Area : 8.12 acres

Scale Factor : 1.00 Hourly Historic
............................................................

Time Series: cargo_d
............................................................

Compute Time Series

Modify User Input
..............................................................
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Log-Pearson Type I_I Suau_IU_Cs {formerly USSS Program A193, Jan. 1986!
No_e -- Use of Log-Pearson Type IIZ or Pearson-Type IZ:

_zs_=ibuuzons are £o: prel_Jaznary compuuaulons.

User is responsible for asaessmen_ an_
lnEerpre_a%ion.

HOURLY FLO_ SDN3A (PREDEV)

Analysis for -- 12 month period

sCarCzng October 1
ending SepuemDe= 30
1949-1996

Parameter is l-day high value.

0 zero values in _a_a

48 non-zero values an _aua

0.536 0.916 0.576 0.384 0.435
0.499 0.490 0.519 0.569 0.53!
0.430 0.468 0.474 0.489 0.491

0.496 0.466 0.451 0.698 D.814

G.403 0.461 0.457 0.731 0.393
0.573 0.619 0.402 0.507 0.791
0.818 0.606 0.602 0.458 0.611

0.522 0.429 0.537 0.529 0.431

0.597 0.826 0.767 0.487 0.400
0.403 0.487 0.696

The follo_ing 7 sca:¢sulos are Dased on non-=e_o values.

Mean (logs) -0.273
Varlance (logs) 0.Ci0

S_an_ard Devlauaon (logs) 0.098
Skewness (logs) 0.717

S_an_ard Error of Skewness _logs) 0.343

Se=zal Correlaulon Coefficlen: (logs) 0.203
Coeffzczen_ of Varianzon (logs) -0.358

!

HOURLY FLOW $DN3A (PREDEV)

Excee_ence Recurrence Parameter
ProDaDiiiry _n_erval Value
..............................

0.9900 1.0! 0.356 _

o.,5oo 0 ,.-qj.._
0.9000 1.11 0.409 _" '

0.8000 1.25 0.440 _
0.5000 2.00 0.5!9 _= _,_0.2000 5.00 0.637

0.i000 i0.00 0.720

0.0400 25.00 0.831
0.0200 50.00 0.918

0.0100 I00.00 1.009
0.0050 200.00 1.105

J.iy2ooJ
.T_6-29/2-00!(28)
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Log-Pearson Type I;_ S_a¢Is:zos (¢ormerly USGS PrograLm A193, Jan. 1986_
No_e -- Ose of Log-Pearson Type IZI or Pearson-Type lit

dzs:ri_u_ions are for preliminary computations.

User is reeponslble for assessmenE and
interpretation.

HOURLY FLOW SDN3A poc (2006)

Analysls for -- 12 month period

scarring October i
ending SeptemDer 30
1949-1996

Parameter is 1-day high value.

0 zero values in daua

48 non-zero values in data

0.166 0.275 0.892 0.154 0.218
C.204 0.167 0.395 0.191 0.18_
0.198 0.198 0.228 0.140 0.188

0.220 0.191 0.191 0.229 0.190
C.194 0.198 0.184 0.435 0.193

0.210 0.182 0.181 0.080 0.168
0.125 0.224 0.170 0.207 0.194

0.147 0.117 0.184 0.187 0.133
0.155 0.206 0.218 0.177 0.135
0.129 0.195 0.465

The following 7 statistics are based on non-zero values.

Mean (logs) -0.710
Varzance _logs) 0.026

Standard Deviation (logs_ 0.163
Skewness (logs) 1.634

Standard Error of Skewness (logs) 0.343

Serial Co=relauion Coeffzclenu (logs) 0.078
Coefficien_ of Variatlon (logs) -0.229

i

HOURLY FLOW SDN3A poc (2006)

Excee_ence Recurrence Paramener

Probabili_y _nterval Value

..............................
0.9500 1.05 0.130

0.9000 1.11 0.135 _ _0.8000 1.25 0.144 _'Z0.5000 2.00 0.17_

0.2000 5.00 C.251

0.i000 IC.00 0.32!
0.0400 25.00 0.439

0.0200 50.00 0.555
0.0100 100.00 0.699

0.0050 200.00 0.878

July 2001

JJ6-2912-001 (28)
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Slmulare_ - HOU-.a.LyFLOW SDN3A (pREDEV)
Observed - HOURLY FLOW SDN3A poc (2006)

Mean Roo: mean

Lower Nummer absolute error{l_ square error{2) B_as(3!
=lass of .........................................................

lunar cases Average Percent Average Percent Average Percen_
.......................................................................

0.00 235575 - 0.018 103.7 0.028 125.1 -0.014 -86. _

0.05 18130 0.054 97.8 0.057 103.8 -0.046 -83.9
0.06 7669 0.060 96.3 0.063 100.9 -0.053 -65.1
0.06 7039 0.065 95.9 0.067 99.3 -0.059 -8T._

0.07 6312 0.070 96.0 0.073 100.2 -0.063 -@7.2

0.08 6396 0.073 94.8 0.076 97.8 -0.068 -86._
0.08 10803 0.080 94.7 0.083 97.4 -0.075 -88.6

0.09 10744 0.089 93.7 0.092 96._ -0.085 -88.8
0.10 15488 0.098 93.7 0.i01 95.7 -0.094 -89.5
C.11 14411 C.I07 93.3 0.110 95.3 -0.103 -89.8

0.12 11985 0.116 92.9 0.118 94.7 -0.112 -90.0

0.13 12700 0.125 92.6 0.128 94.4 -0.122 -90.0
0.14 21448 0.138 92.5 0.141 94.3 -0.135 -90.0
0.16 11436 0.152 92.0 0.155 93.8 -0.149 -90.3

0.17 18587 0.165 92.0 0.168 93.5 -0.162 -90.5

0.19 8806 0.181 91.3 0.184 92.8 -0.180 -90.5
0.21 3695 0.199 91.2 0.203 92.8 -0.196 -89.5
0.23 1555 0.216 90.2 0.220 91.7 -0.212 -88.5

0.26 175 C.242 89.6 0.247 91.1 -0.239 -88.3
0.28 173 0.268 91.4 0.271 92.4 -0.260 -88.7
0.31 81 0.280 85.7 0.286 87.6 -0.273 -83.6

0.34 168 0.312 87.5 0.317 88.9 -0.307 -86.3
0.38 151 0.352 88.4 0.357 89.6 -0.351 -88.i
0.42 131 0.388 88.9 0.389 89.1 -0.388 -88.9

0.46 41 0.406 86.9 0.407 87.0 -0.406 -86.9
0.50 3 0.397 74.1 0.411 76.9 -0.397 -74.1

0.56 5 0.478 82.5 0.479 82.6 -0.478 -82.5
0.61 3 C.5_9 90.6 0.579 90.6 -0.579 -90.6

0.67 3 0.553 78.7 0.568 80.7 -0.553 -78.7
0.74 4 0._65 85.5 0.669 86.2 -0.665 -85._
0.82 5 0.778 89.8 0.779 89.8 -0.778 -%9._

_.90 0 0.000 0.0 0.000 0.0 0.000 O.O
0.99 0 0.000 0.0 0.000 0.0 0.000 0.0

I.IG 0 0.000 0.0 0.000 0.0 0.000 0.0
1.20 0 0.000 0.0 0.000 0.0 0.000 0.0

........................................................................

423720 0.061 99.2 0.085 113.2 -0.057 -87.6

Standard error of estlmate - 0.06

- square roo:((n/n-l)-((tot.col.5)**2-(to_.col.7)'*2))

(1) Average - sum[]S-Ol/n}
Percenu - I00 ° (sum(IS-OJ/0))/n for all 0 > 0

(2) Average - square root(sum((S-0)**2)/n)
Percent - i00 ° square root(sum(((S-O)/O)'°2)/n) for all 0 > 0

(3) Average = sum (S-O)/n
Percen: - 100 * sum (((S-O)/O)/n) for all 0 > 0

1

S1mulate_ - HOURLY FLOW SDN3A (PREDEV)

Observed - HOURLY FLOW SDN3A poc (2006)

Cases equal or exceedzng lower

limlt & less then upper llm_t Percent cases

............................ equal or Average of cases
Lower _ases Percen: excee_zng llm.l: wlthzn class llmlts
class ..................................................................

lim._t Sim 0bs S_mulated 0Dserved Slmulated Observed S_mulate_ Observed
.......................................................................

0.00" ......... 95.56 55.60 I00.00 I00.00 0.00 0.02
0.05 273118130 0.64 4.28 4.44 44.40 0.05 0.05

0.06 1193 7669 0.28 1.81 3.79 40.12 0.06 0.06

0.06 iii0 7039 0.26 1.66 3.51 38.31 0.07 0.07

0.07 957 6312 0.23 1.49 3.25 36.65 0.07 0.07 July200!0.08 932 6396 0.22 1.51 3.02 35.16 0.08 0.08

J_6-2912-001(28)
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0.08 !55410803 G.37 Z.55 =.80 33.65 G.08 C.08
C.09 142110744 0.34 2.54 2.44 31.10 0.09 C.IC
C.10 118815486 8.28 3.86 2.10 28.57 C.11 C.ll

0.!I 101614411 0.24 3.40 1.82 24.91 0.II 0.11

C.12 81111985 C.19 2.83 1.58 21.51 C.I= C.12
G.!3 73712700 0.17 3.00 1.39 18.68 C.13 0.14
0.14 120221448 0.28 5.06 1.22 15.69 0.15 0.15

0.16 45711436 0.I! 2.70 0.93 10.62 0.16 0.16
0.17 79518587 0.19 4.39 0.83 7.93 0.18 0.18

C.19 578 8806 0.14 2.08 0.64 3.54 0.20 0.20

0.21 465 3695 0.11 0.87 0.50 1.46 0.22 0.Z2
0.23 501 1555 0.12 0.37 0.39 0.59 0.24 0.24

0.28 250 175 0.06 0.04 0.27 0.22 0.27 C.27
0.28 276 173 0.07 0.04 0.21 0.18 0.29 0.29

0.31 193 81 0.05 0.02 0.15 0.14 0.32 0.33
0.34 159 166 0.04 0.04 0.I0 0.12 0.36 0.36

0.38 97 151 0.02 0.04 0.07 0.08 0.40 0.40
0.42 63 131 0.01 0.03 0.04 0.05 0.44 0.44

0.46 45 41 0.01 0.01 0.03 0.02 0.48 0.47
0.50 28 3 C.01 0.00 0.02 0.01 0.52 0.54

0.56 17 5 0.00 0.00 0.01 0.00 0.59 0.58
0.61 12 3 0.00 0.00 0.01 0.00 0.63 0.64

0.67 i0 3 0.00 0.00 0.00 0.00 0.70 0.70
0.74 7 4 0.00 0.00 0.00 0.00 0.79 0.78

0.82 2 5 0.00 0.00 0.00 0.00 0.83 0.87
0.90 1 0 0.00 0.00 0.00 0.00 0.92 0.00
0.99 0 0 0.00 0.00 0.00 0.00 0.00 0.00
1.10 0 0 0.00 0.00 0.00 0.00 0.00 0.00
1.20 0 0 0.00 0.00 0.00 0.00 0.00 0.00

423720423720 100.00 100.00 0.01 0.06

0 Observed values are zero
68593 Slmula_ed values are zero

0 Observed values are zero when simulated are zero

00Dserved values are zero when s_mulated are nou

68593 observed values are not zero when simulated are

i

Simulated - HOURLY FLOW SDN3A (PREDEV)

Observed - HOURLY FLOW SDN3A poc (2006)

Lower Number of occurrences between indicated _eviations
class .............................................................

limi: -60% -30% -I0% 0% 10% 30% 60%
......................................................................

0.00 224778 2078 998 389 366 667 6299 0

0.05 16578 354 193 79 73 115 738 0
0.06 7007 168 80 34 37 56 287 0

0.06 6501 158 77 30 21 45 207 0
0.07 5809 154 77 22 30 41 179 0

0.08 5906 161 78 35 28 27 161 0

0.08 9973 280 124 54 48 70 254 0
0.09 9904 307 132 52 45 70 234 0

0.I0 14367 437 180 77 57 73 297 0
C.11 13349 475 175 60 60 70 222 0

0.12 11132 375 152 52 49 68 157 0

0.13 11786 431 162 48 49 72 152 0
0.14 19847 738 266 106 83 128 280 0

0.16 10597 420 142 49 48 71 109 0

0.17 17405 618 219 67 42 84 152 0
0.19 8209 370 Iii 27 23 30 36 0

C.21 3454 128 36 13 13 17 34 0

0.23 1440 74 11 5 4 3 18 0
C.26 166 = i 1 ! 3 1 0

0.28 164 3 2 0 0 I 3 0

0.31 74 4 0 ! 0 0 2 0

0.34 154 _ 2 0 1 0 2 0
0.38 142 6 1 0 1 I 0 0
0.42 131 0 0 0 0 0 0 0

0.46 41 0 0 0 0 0 0 0
0.50 2 1 o o o o o o

0.56 5 o o o o o o o July2001
_56-2912.00! (28)
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0.61 3 C C C C 0 O 0

C .6s 2 1 C 0 C C 0 0
0._4 4 _ C C 0 0 0 0
0.82 5 C 0 C C O 0 0

0.90 C C C C C 0 0 0
0.99 C 0 C C C 0 0 C
i .i0 C 0 0 0 0 0 0 C0
1.20 0 O C 0 0 0 O

................................................................. 0
398935 7750 3219 1201 1079 1712 9824

J._2oo/
5_6-2912-001(28)
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SD_A C_._.er Pond

Reten_ion/D_ten'.ion Facility

Type of Facility: DeteJ_=ion Pond
Side Slope: 2.00 H:IV

Pond Bo_n¢_ bench: 300.00 fn
Pond Bottom Width: 190.00 ft

Pond Bottom Area: 57000. 8q. ft

Top Area a_ 1 f_. FB: 79344. sq. ft
1.821 acres

Effective Storage _puh: 9.50 f_

Stage 0 Elevation: 0.00 f_
storage Volume: 634518. cu. ft

14.567 ac-ft

P.iser Head: 9.50 f_
Riser Diameter: 12.00 _J_c.hes

Nund_er of orifices: 3

Full Head Pipe

Orifice # Neigh_ Diameter Discharge Diopter
(fU) (in) (CFS) (In)

1 0.00 1.60 0.208

2 7.75 1.60 0. 078 4.0
3 8.25 I. 75 0. 072 4.0

Top Notch Weir: None
Outflow Ra_ing Curve: None

Stage Elevation Storage Discharge Percolation Surf Area

(f_) (fU) (cu. fU) (ac-ft) (cfs) (cfs) (sq. fu)
0.00 0.00 o. 0.000 0.000 0.00 57000.
0.02 0.02 1140. 0.026 0.009 0.00 57039.
0.03 0.03 1711. 0.039 0.013 0.00 57059.

0.05 0.05 2853. 0.065 0.016 0.00 57098.

0.07 0.07 3995. 0.092 0.018 0.00 57137.
0.08 0.08 4566. 0.105 0.020 0.00 57157.

0.10 0.I0 5710. 0.131 0.022 0.00 57196.

0.12 0.12 6854. 0.157 0.024 0.00 57235.
0.13 0.13 7427. 0.170 0.025 0.00 57255.

0.32 0.32 18341. 0.421 0.039 0.00 57629.

0.51 0.51 29326 0.673 0.049 0.00 58004.
0.69 0.69 39798 0.914 0.058 0.00 58360.

0.88 0.88 50923 1.169 0.065 0.00 58737.

1.06 1.06 61527 1.412 0.072 0.00 59096.
1.25 1.25 72792 1.671 0.078 0.00 59475.

1.44 1.44 84128 1.931 0.083 0.00 59856.

1 62 1.62 94935 2.179 0 088 0.00 60217.

1 81 1.81 106412 2.443 0 093 0.00 60600.

2 00 2.00 117963. 2.708 0 098 0.00 60984.
2 IB 2.18 128973. 2.961 0 103 0.00 61349.

2 37 2.37 140666. 3.229 0 107 0.00 61735.

2 55 2.55 151811. 3.485 0 III 0.00 62102.

2 74 2.74 163647. 3.757 0 115 0.00 62491.
2.93 2.93 175557. 4.030 0 119 0.00 62880.

3.11 3.11 186909. 4.291 0 123 0.00 63250.

3.30 3.30 198964. 4.568 0 126 0.00 63642.

3.49 3.49 211093. 4.846 0 130 0.00 64035.

3.67 3.67 222653. 5.111 0 133 0.00 64409.

July 2001

556-2912-001 (28)
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SDN3A Outer pond

3.86 3.86 234928. 5.393 0.136 0.00 64804.

4.05 4.05 247279. 5.677 0.140 0.00 65200.

4.23 4.23 259049. 5.947 0.143 0.00 65577.

4.42 4.42 271546. 6.234 0.146 0.00 65976.

4.60 4.60 283456. 6.507 0.149 0.00 66355.

4.79 4.79 296101. 6.798 0.152 0.00 66756.

4.98 4.98 308823. 7.090 0.155 0.00 67158.

5.16 5.16 320946. 7.368 0.158 0.00 67540.

5.35 5.35 333817. 7.663 0.161 0.00 67944.

5.54 5.54 346765. 7.961 0.163 0.00 68349.

5.72 5.72 359102. 8.244 0.166 0.00 68735.

5.91 5.91 372200. 8.545 0.169 0.00 69142.

6.09 6.09 384681. 8.631 0.171 0.00 69530.

6.28 6.28 397931. 9.135 0.174 0.00 69940.

6.47 6.47 411258 9.441 0.177 0.00 70351.

6.65 6.65 423956 9.733 0.179 0.00 70742.

6.84 6.84 437437 10.042 0.162 0.00 71155.

7.03 7.03 450995 10.353 0.184 0.00 71570.

7.21 7.21 463913 10.650 0.186 0.00 71963.

7.40 7.40 477626 10.965 0.189 0.00 72380.

7.58 7.58 490690 11.265 0.191 0.00 72776.

7 75 7.75 503094 11.549 0.193 0.00 73151.

7 77 7.77 504557 11.583 0.194 0.00 73195.

7 78 7.78 505289 11.600 0.156 0 00 73217.

7 80 7.80 506754 11.633 0.199 0 00 73261.

7 82 7.82 508220 11.667 0.203 0 00 73306.

7 83 7.83 508953 11.684 0.207 0 00 73328.

7 85 7.85 510420. 11.718 0.213 0 00 73372.

7 87 7.87 511888. 11.751 0.218 0 00 73416.

7 88 7.88 512622. 11.768 0.220 0 00 73438.

8 07 8.07 526615. 12.089 0.237 0 00 73859.

8 25 8.25 539946. 12.395 0.249 0 00 74259.

8.27 8.27 541432. 12.430 0.250 0 00 74303.

8.29 8.29 542918. 12.464 0.253 0 00 74348.

8.30 8.30 543662. 12.481 0.257 0 00 74370.

8.32 8 32 545150. 12.515 0.263 0 00 74415.

8.34 8 34 546638. 12.549 0.270 0 00 74459.

8.36 8 36 548128. 12.583 0.277 0 00 74504.

8.38 8 38 549619. 12.618 0.286 0 00 74548.

8.40 8 40 551110. 12.652 0.289 0 00 74593.

8.58 8 58 964573. 12.961 0.315 0 00 74995.

8.77 8 77 578862. 13.289 0.335 0 00 75420.

8.95 8 95 592474. 13.601 0.354 0 00 75824.

9.14 9 14 606921. 13.933 0.370 0 00 76251.

9.33 9 33 621449. 14.267 0.385 0 00 76680.

9.50 9 50 634518. 14.567 0.399 0 00 77064.

9.60 9 60 642235. 14.744 0.714 0 00 77291.

9.70 9 70 649976. 14.921 1.280 0 00 77517.

9.80 9 80 657739. 15.100 2.020 0 00 77745.

9.90 9 90 665525 15.278 2.820 0.00 77972.

i0.00 i0 00 673333 15.458 3.110 0.00 78200.

i0.I0 i0 I0 681165 15.637 3.370 0.00 78428.

10.20 I0 20 689019 15.818 3.610 0.00 78657.

10.30 10.30 696896 15.999 3.840 0.00 78885.

10.40 10.40 704796 16.180 4.050 0.00 79115.

10.50 10.50 712719 16.362 4.250 0.00 79344.

10.60 10.60 720665 16.544 4.440 0.00 79574.
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SDN3A Outer P_

I0 70 10.70 728634. 16.727 4.620 0.00 79804

I0 80 10.80 736626. 16.911 4.790 0.00 80034
I0 90 10.90 744641. 17.095 4.960 0.00 80265

Ii 00 ii.00 752679. 17.279 5.130 0.00 80496

ii i0 II.I0 760740. 17.464 5.280 0.00 80727
ii 20 11.20 768824. 17.650 5.440 0.00 80959

II 30 11.30 776932. 17.836 5.580 0.00 81191.
II 40 11.40 785062. 18.023 5.730 0.00 81423.

Route Time Series through Facility
2nflow Time Series File:edn3aod2.usf

Outflow Time Series File:sdn3ao_o-_sf

2nflow/Ouuflow Analysis
Peak _nflow Discharge: 6.30 CFS at 16:00 on Mar 3 i_ 1950

Peak Outflow Discharge: 0.346 CFS at ii:00 on Feb i! in 1951

Peak Reservoir Stage: 8.88 Ft
Peak Reservoir Elev: 8.88 F_

Peak Reservoir Storage: 587002. Cu-F_
: 13.476 Ac-Ft

Flow Frequency Analysis LogPearson Ill Coefficients
Time Series File:sdn3aop2.tsf Mean- -0.366 StdDev- 0.I01

Project Location:Sea-Tac Miller Skew- 0.544

---Annual Peak Flow Rates ........ Flow Frequency Analysis .......

Flow Rate Rank Time of Peak - - Peaks - - Rank Return Prob
(CFS) (CFS) Period

Computed Peaks 0.811 i00.00 0 990
Computed Peaks 0.741 50.00 0 980

computed Peaks 0.674 25.00 0 960

Computed Peaks 0.586 i0.00 0 900
Computed Peaks 0.569 8.00 0 875

Computed Peaks 0.520 5.00 0 800

Computed Peaks 0.422 2.00 0 500

Computed Peaks 0.360 1.30 0 231

Flow Frequency Analysis LogPearson III Coefficients
Time Series File:sdn3ao o.tsf Mean- -0.845 StdDev. 0.125

Project Location:Sea-Tac Miller Skew- 0.909

---Annual Peak Flow Rates ........ Flow Frequency Analysis .......
Flow Rate Rank Time of Peak - - Peaks - - Rank Return Prob

(CFS) (CFS) (f_) Period

Computed Peaks 0.336 8.78 I00 00 0.990

Computed Peaks 0.294 8.44 50 00 0.980

Computed Peaks 0.256 8.30 25 00 0.960

Computed Peaks 0.210 7.84 I0 00 0.900
Computed Peaks 0.202 7.81 8 00 0.875

Computed Peaks 0.178 6.59 5 00 0.800

computed Peaks 0.137 3.90 2 00 0.500
Computed Peaks 0.114 2.69 1 30 0.231
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S-_A Ouuer pond

Duration C_._arison Anaylsis

Base File: s_n3aop2.csf

New File: s_3ac o.usf
Cuuoff Units: Discharge in CF$

..... Fracuion of Time .............. Check of Toleranoe .......

Cuuuff Base New %Chn_ge Probabi!i_y Base New %Change
0.212 0.24E-02 0.IIE-02 -55.7 0.24E-02 0.212 0.186 -12.1

0.228 0 18E-02 0.BTE-03 -52.7 0.18E-02 0 22B 0.189 -16.9

0.244 o 14E-02 0.61E-03 -57.5 0.14E-02 0 244 0.192 -21.4

0.260 0 lIE-02 0.46E-03 -58.2 0.1!E-02 0 260 0.206 -21.0
0.276 C 85E-03 0.40E-03 -53.1 0.BSE-03 0 276 0.229 -17.1

0.293 0 68E-03 0.32E-03 -53.7 0.6BE-03 0 293 0.240 -IB.I

0.309 0 56E-03 0.13E-03 -76.6 0.56E-03 0 309 0.247 -19.9
0.325 0.44E-03 0.96E-04 -78.4 0.44E-03 0 325 0.264 -IB.7

0.341 0.37E-03 0.48E-04 -87.0 0.37E-03 0.341 0.287 -!5.9

0.357 0.29E-03 0.00E+00 -100.0 0.29E-03 0.357 0.295 -17.5
0.374 0.23E-03 0.00E �ì�d�-I00.00.23E-03 0.374 0.299 -20.0

0.390 0.18E-03 0.OOE+00 -i00.0 0.1BE-03 0.390 0.302 -22.6
0.406 0.15E-03 0.00E è�`�-100.00.15E-03 0.406 0.306 -24.7

0.422 0.12E-03 0.00E+00 -i00.0 0.12E-03 0.422 0.313 -25 9

0.438 0.1!E-03 0.00E+00 -i00.0 0 lIE-03 0.438 0.317 -27 7
0.455 0.96E-04 0.00E+00 -i00.0 0 %6E-04 0.455 0.325 -2B 5

0.471 0.80£-04 0.00E+00 -i00.0 0 80E-04 0.471 0.332 -29 5
0.487 0.66E-04 0.00E+00 -I00.0 0 66E-04 0.487 0.336 -31 0

0.503 0.48E-04 0 00E è�`�-I00.00 48E-04 0.503 0.341 -32 2
0.519 0.48E-04 0 00E ä�`�-I00.00 48E-04 0.519 0.341 -34 3

0.536 0.39E-04 0 00E �`�-I00.00 39E-04 0.536 0.343 -35 9

0.552 0.30E-04 0 00E+00 -i00.0 0 30E-04 0.552 0.344 -37 6
0.568 0.25E-04 0 00E �è�`�-I00.00 25E-04 0.568 0.345 -39 3

0.584 0.23E-04 0 00E è�\�-100.00 23E-04 0.584 0.345 -41 0

0.601 0.21E-04 0 00E �<�\�-1000 0.21E-04 0.601 0.345 -42.5
0.617 0.16E-04 0 00E 8�`�-I000 0.16E-04 0.617 0.345 -44.0

0.633 0.11E-04 0 00E <�\�-I000 0.11E-04 0.633 0.346 -45.4
0.649 0.46E-05 0 00E �\�-I000 0.46E-05 0.649 0.346 -46.7

0.665 0.23E-05 0.00E <�X0 0.23E-05 0.665 0.346 -47.9

0.682 0.23E-05 0.00E <�`�-i000 0.23E-05 0.6B2 0.346 -49.2
0.698 0.23E-05 0.00E @�\�-I000 0.23E-05 0.698 0.346 -50.4

There is nc positive excursion

Maximum negative excursion = 0.367 cfs (-51.4%)

occuring at 0.713 cfs on the Base Data:sdn3aop2._sf

and at 0.346 cfs on the New Data:sdn3ao_o.tsf

J_ly2001
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i

Log-Pearson Type I_i Statistics (formerly USGS Program A193, Jan. 1986)
Note -- Use of Log-Pearson Type III or Pearson-Type II!

_ist=iDuulons are for prellm-%nary comIpuua_lons.

User _s responsible for assessment and

lnterpre_a_ion.

HOURLY FLOW SDN3/3X (PREDEV)

Analysls for -- 12 month period
star:_ng October 1

ending September 30
1949-1996

Parameter is l-Say high value.

0 zero values in _aua

48 non-zero values in da_a
1.397 2.509 1.718 1.025 1.141

1.317 1.28_ 1.375 1.515 1.385
1.150 1.282 1.289 1.260 1.300

1.306 1.231 1.202 1.821 2.114
1.095 1.222 1.182 2.075 1.037

1.496 1.668 1.031 1.302 2.030
2.096 1.607 1.588 1.196 1.569
1.389 1.103 1.497 1.410 3.101
1.530 2.255 2.076 1.279 1.021

1.033 1.257 2.031

The followlng 7 s_s_is_ius are Dase_ on non-zero values.

Mean (loss) 0.150

Varlanc_ (logs) 0.010
SuanSard Dev_atzon (logs) 0.102

Skewness (logs) 0.691
Standard Error of Skewness (logs) 0.343

Serial Correlation Coeffz=_en_ (logs) 0.174
Coefficient cf Varzau_on (logs) 0.681

!

HOUP_Y FLOW SDN3/3X (PREDEV)

&xceedence Recurrence Parameter

Probabilzty Interval Value
..............................

o.,,oo :.o_ o.,_ _iG._z,o.(,_,0.9500 1.05 1.010 .0.9000 i.ii 1.069

0_000 _._ _._._ __0.5000 2.00 i.,7_ ,-- 'Z
0.1000 10.00 1.93_°.0400 ,_.00 2.245
0.0200 50.00 2.489

0.0100 100.00 2.744

0.0050 200.00 3.013

July 2001
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Log-Pearson Type III Statistics (formerly USGS Prograu_ A!930 Jan. 1986)
Note -- Use of Lo�-Pearson Type :Z: or Pearson-Type II_

dlstribu_ons are for prel_ncnary c¢_p.utau_ons.

User Is responsible for assessment and
Inter_rets_lon.

HOURLY FLOW SDN3/3X (2006}

Analysis for -- 12 month period

starting October i
ending September 30
1949-1996

Parameter is 1-day high value.

0 zero values in data

48 non-zero values in _ata
0.497 0.644 1.458 0.446 0.601
0.543 0.502 0.806 0.550 0.538

0.521 0.615 0.620 0.395 0.565
0.584 0.623 0.545 0.617 0.516

0.554 0.593 0.507 1.223 0.617
0.558 0.504 0.487 0.327 0.528

0.380 0.798 0.511 0.599 0.546
0.416 0.349 0.581 0.616 0.406

0.383 0.663 0.675 0.561 0.416
0.357 0.5%5 0.%78

The following 7 statistics are based on non-zero values.

Mean Clogs) -0.256

Variance _loos) 0.015

Stanuard Devlation (logs) 0.122
Skewness (logs) 1.046

Standard Error of Skewness {logs) 0.343
Serial Correlation Coefficient (logs) 0.022

Coefficlen: Of Variation (logs} -0.477
1

HOURLY FLOW $DN3/3X (2006}

Exceedence Recurrence Parameter
ProbabiliEy Interval Value

0.9500  .05 0.,5 .. *0.9000 I.ii 0.405 •i_ r
0.e000 12, 0437 I I3S _0.5000 2.00 0.529 _
0.2000 5.00 0.685

0.I000 I0.00 0.809
0.0400 25.00 0.988

0.0200 50.00 1.139
0.0100 100.00 1.307

0.0050 200.00 1.494

J._zoo/
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i
Simulated - HOURLY FLOW SDN3/3X (PEDEV)

Observed - HOURLY FLOW SDN3/3X (2006)

Mean Root mean

Lower Nu_er absoluue error(l) square error(2) Bias(3)......................................

class of ...................

limit cases Average Percen_ Average Percent Average Percent

0.00 234244 0.022 - 0.043 -0.016

0.i0 41218 0.119 96.6 0.129 104.8 -C.099 -80.7

0.15 27589 0.161 93.1 0.170 98 1 -C.142 -81.6

0.20 28952 C.205 90.6 0.214 94 1 -C.187 -82.4

0.25 23802 C.243 89.1 0.252 92 I -0.226 -82.8

0.30 18211 0.287 88.2 0.296 90 8 -0.270 -82.9

0.35 15903 0 324 86.8 0.333 89 3 -0.309 -82.8

0.40 12102 0 365 85 9 0.375 88 2 -0.351 -82.6

0 45 8445 0 404 85 3 0 415 87 7 -6.388 -82.0

0 50 5937 0 438 83 9 0 451 86 3 -C.425 -81.2

0 55 3784 0 478 83 6 0 491 85 7 -0.464 -81 1

0 60 436 0 497 82 2 0 512 84 7 -0.473 -78 1

0 61 458 0 492 80 0 0 507 82 5 -0.476 -77 4

0 62 274 0 496 79 5 0 511 81 8 -0.487 -78 0

0 63 255 0 505 79 6 0 526 82 8 -0.475 -74 8

0 64 300 0 510 79 1 0 524 81.2 -0.487 -75 6

0 65 298 0 484 73 9 0 507 77.4 -0.470 -71 6

0 66 261 0 438 66.0 0 465 70.0 -0.432 -65 1

6 67 145 0 487 72.2 0 517 76.6 -0.463 -68 6

0 68 53 0 578 84.6 0 592 86.6 -0.526 -'7.0

0 69 !I 0 575 82.7 0.593 85.3 -0.515 -74.2

0 70 19 0.576 81.6 0.599 84.8 -0.484 -68.5

0 71 29 C.602 84.2 0.613 85.7 -0 563 -78.8

0.72 90 0.613 83.3 0.631 85.7 -0 555 -75.4

0.75 278 0.627 80.9 0.642 82.8 -0 589 -76.0

0.80 291 0.597 72.4 0.610 74.1 -0 564 -68.4

0.85 205 0.531 60.9 0.560 64.2 -0 502 -57.5

1.00 41 0.656 58.5 0.674 60.1 -0 656 -58.5

1.20 37 0.793 61.7 0.840 65.1 -0 793 -61.7

1.40 52 0.999 67.4 1.018 68.5 -0 999 -67.4

1.60 0 0.000 0.0 0.000 0.0 0 000 0.0

1.80 0 0.000 0.0 0.000 0.0 0.000 0.0

2.00 0 0.000 0.0 0.000 0.0 0.000 0.0

2.20 0 0.000 0.0 0.000 0.0 0.000 0.0

2.70 0 0.000 0.0 0.000 0.0 0.000 0.0
........................................................................

423720 0.120 0.185 " -0.110 "

Standard error of estimate - 0.15

- square root({n/n-l)-((tot.col.5)**2-(tot.col.7)'*2))

(i) Average - sum(15-Ol/n}
Percent - i00 ° (sum(IS-Ol/O))/n for all 0 > 0

(2) Average - square roo_su2n({S-O)*'2)/n)

Percent - 100 " square root(sum(((5-O)/O)'*2)/n) for all 0 > 0

(3) Average - sum (S-O)/n
Percent - i00 ° sum (({S-O)/O)/n) for all 0 > 0

1

S1muiated - HOURLY FLOW SDN3/3X (PEDEV)

Observed - HOURLY FLOW SDN3/3X (2006)

Cases equal or exceeding lower

limit & less then upper llmit Percent cases

............................ equal or Average of cases

Lower Cases Percent exceedlng limit within class limits
class ..................................................................

J._ 2OO/
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limit Sam ODs Slmula_ed Observed SLmulated Observed Sumulate_ ODservee

0.00 ....... *'' 93 69 55.28 10C.00 i00 00 0.01 0 CZ

0.i0 775541218 1 83 9.73 6.31 44 72 O.IZ C IZ

0.15 499027589 1 18 6.51 4.48 34 99 0.17 0 17

0.20 343328952 0 81 6.83 3.30 28 48 C.22 C 23

0.25 250923802 0 59 5.62 2.49 21 65 C.2_ 0 2"

0 30 183118211 0 43 4.30 1.90 16 03 C.3Z C 33

0 35 141315903 0 33 3.75 1.47 ii 73 C.37 C 3"

C 40 101112102 0.24 2.86 1.13 7 98 0.42 C 43

C 45 822 8445 C.!9 1.99 0.89 5 12 0.47 C 4_

0 50 631 5937 0.15 1.40 0.70 3 13 0.52 C 52

0 55 488 3784 0.12 0.89 0.55 1 73 0.57 C 57

0 60 78 436 0.02 0.10 0.44 0 83 0.60 C 60

0 61 79 458 0.02 0.ii 0.42 0 73 0.61 0 61

0 62 70 294 0.02 0.06 0.40 0 62 0.62 0 62

0 63 72 255 0.02 0.06 0.38 0 56 0.64 C.64

0 64 75 300 0.02 0.07 0.37 0 50 0.64 0.64

0 65 53 298 0.0! 0.07 0.35 0 43 0.66 0.66

0.66 71 261 0.02 0.06 0.34 0 36 0.66 0.66

0.67 71 145 0.02 0.03 0.32 0 30 0.68 0.67

0.68 42 53 0.01 0.01 0.30 0 26 0.68 0.68

0.69 54 Ii 0.01 0.00 0.29 0 25 0.70 0.69

C.70 41 19 0.01 0.00 0.28 0 25 0.70 t.71

0.71 51 29 0.01 0.01 0.27 0 24 0.71 0.72

0.72 144 90 0.03 0.02 0.26 0 23 0.73 0.74

0.75 182 278 0.04 0.07 0.22 0 21 0.77 0.76

0.80 155 291 0.04 0.07 0.18 0 15 0.82 0.82

0.85 279 205 0.07 0.05 0.14 0 08 0.92 0.87

!.00 177 41 0.04 0.01 0.08 0.03 1.09 1.12

1.20 79 37 0.02 0.01 0.04 0 02 1.29 1.29

1.40 35 52 0.01 0.01 0.02 00l 1.50 1.48

1.60 21 0 0.00 0.00 0.01 0 O0 1.67 0.00

1.80 9 0 0.00 0.00 0.01 0 O0 1.90 0.00

2.00 11 0 0.00 0.00 0.00 0 O0 2.08 0.00

2.20 2 0 0.00 0.00 0.00 0 O0 2.38 0.00

2.70 0 0 0.00 0.00 0.00 0 00 0.00 0.00
...............................................................

423720423720 I00.00 10C.00 0.02 0.13

10049 Observed values are zero

68593 S_mulated values are zero

10049 Observed values are zero when simulated are zero

0 Observed values are zero when simulated are not

58544 Observed values are no: zero when simulated are

1

Simulated - HOURLY FLOW SDN3/3X (PREDEV)

Observed - HOURLY FLOW SDN3/3X (2006)

Lower Number of occurrences between lndicaned deviations

class .............................................................

l_mit -60% -30% -10% 0% 10% 30% 60%
......................................................................

0.00 219357 1453 652 8226 240 445 3871 0

0.I0 37154 1042 492 203 185 302 1840 0

0.15 24635 904 410 175 135 254 1076 0

0.20 25759 1085 481 167 149 310 i001 0

0.25 21181 1002 438 170 133 202 676 0

0.30 16279 837 301 99 102 159 434 0

0.35 14219 771 308 96 89 108 312 0

0.40 10805 632 209 55 69 114 218 0

Ju_2001
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0.45 _53 z 432 173 53 41 65 144 0

C.50 5261 384 126 30 24 30 82 C

0.55 3380 247 54 i8 18 19 48 C

0.60 375 33 14 2 1 2 9 0

0.61 404 28 B B 3 3 4 0

0.62 240 18 I0 2 0 1 3 C

0.63 216 18 9 4 0 2 6 C

0.64 259 24 3 1 3 3 _ C

0.65 249 21 I0 7 4 2 5 C

O. 66 162 73 18 4 1 1 2 C

0.67 97 29 12 1 2 0 4 C

0.68 47 0 2 0 0 1 3 C

0.69 9 1 0 0 0 0 1 O

0.70 16 0 0 0 1 0 2 C

0.71 25 3 0 0 0 0 1

0.72 80 2 1 0 1 2 4 C

0.75 244 15 5 1 1 5 7 0

0.80 241 35 5 2 0 1 7 0

0.85 131 47 16 4 1 1 5 0

1.00 25 15 1 0 0 0 0 0

1.20 26 7 2 2 0 0 0 0

1 40 39 12 ! 0 0 0 0 C

I 60 0 0 0 0 0 0 0

I 80 0 0 0 0 0 0 0 C

2 O0 0 0 0 0 0 0 0 0

2 20 0 0 0 0 0 0 0 C

2 70 0 0 0 0 0 0 0 0
.....................................................................

388452 9170 3761 9330 1203 2032 9772 0
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8DN3X
($DN3 �ffDN3X)

Retention/Detention Facili'-y

Type of Facility: Detention Vaul_

Facility Length: 300.00 ft
Facility Width: 187.00 f_

Facility Area: 56100. sq. fn

Effective Storage Depth: 20.00 ft

S_age 0 Elevation: 0.00 f_

S_orage Vciume: 1122000. cu. f_
Riser Head: 20.00 f_

Riser Diameter: 24.00 inches

Number of orifices: 3

Full Read Pipe

Orifice # Height Diameter Discharge Diameter
(ft) (in) (CFS) _in)

1 0.00 2.60 0.820

2 14.00 1.38 0.126 4.0
3 18.00 4.38 0.736 8.0

Top Notch Weir: None

Outflow Rating Curve: None

Stage Eleva_ion Storage Discharge Percolation
(ft) (ft) (cu. ft) (ac-ft) (cfs) (cfs)
o.oo o.oo o. 0.0o0 0.000 0.00
0.03 0.03 1683 0.039 0.030 0.00

0.05 0.05 2805 0.064 0.043 0.00

0.08 0.0B 4488 0.I03 0.052 0.00

0.II 0.ii 6171 0.142 0.060 0.00

0.14 0.14 7854 0.180 0.067 0.00

0.16 0.16 8976 0.206 0.074 0.00

0.19 0.19 10659 0.245 0.080 0.00

0.22 0.22 12342 0.283 0.085 0.00

0.61 0.61 34221 0 786 0.143 0.00

1.00 1.00 56100. 1 288 0.183 0.00

1.39 1 39 77979. 1 790 0.216 0 00

1.79 1 79 100419. 2 305 0.245 0 00

2.18 2 18 122298. 2 808 0.271 0 00

2.57 2 57 144177. 3 310 0.294 0 00
2.96 2 96 166056. 3 812 0 316 0 00

3.35 3 35 187935. 4.314 0 336 0 00

3.75 3.75 210375. 4.830 0 355 0 00

4.14 4.14 232254. 5.332 0 373 0.00

4.53 4.53 254133. 5.834 0 390 0.00

4.92 4.92 276012. 6.336 0 407 0.00

5.31 5.31 297891. 6.839 0 423 0.00

5.71 5.71 320331 7.354 0 438 0.00

6.10 6.10 342210 7.856 0.453 0.00

6.49 6.49 364089 8.358 0.467 0.00

6.88 6.88 385968 8.861 0.481 0.00

7.28 7.28 408408 9.376 0.495 0.00

7.67 7.67 430287 9.878 0.508 0.00

8.06 8.06 452166 10.380 0.521 0.00

8.45 8.45 474045 10.883 0.533 0.00
8.84 8.84 495924. lZ.385 0.545 0.00
9.24 9.24 518364. 11.900 0.557 0.00

J._ 2oo/
556.29t2-001_

AR 046617



SDN3X
(SDN3 �SDN3X)

9.63 9.63 540243 12.402 0.569 0.00

10.02 10.02 562122 12.905 0.580 0.00

10.41 10.41 584001 13.407 C.592 0.00

10.80 10.80 605880 13.909 0.603 0.00

11.20 11.20 628320 14.424 0.614 0.00

11.59 11.59 650199 14.927 0.624 0.00

11.98 11.98 672078 15.429 0.635 0.00

12.37 12.37 693957 15.931 0.645 0.00

12.77 12.77 716397 16.446 0.655 0.00

13.16 13.16 738276 16.948 0.665 0.00

13.55 13.55 760155 17.451 0.675 0.00

13.94 13.94 782034 17.953 0.685 0.00

14 O0 14.00 785400 18.030 0.686 0.00

14 Ol 14.01 785961 18.043 0.687 0.00

14 03 14.03 787083 18.069 0.688 0.00

14 04 14.04 787644 18.082 0.691 0.00

14 06 14.06 788766 18.108 0.694 0.00

14 07 14.07 789327 18.120 0.698 0.00

14 09 14.09 790449 18.146 0.702 0.00

14 10 14.10 791010 18.159 0.705 0.00

14 II 14.11 791571 18.172 0.706 0.00

14 13 14.13 792693 18.198 0.708 0.00

14 52 14.52 814572 18.700 0.736 0.00

14 91 14.91 836451 19.202 0.757 0.00

15 31 15.31 858891 19.717 0.776 0.00

15 70 15.70 880770 20.220 0.794 0.00

16 09 16.09 902649 20.722 0.810 0.00

16 48 16.48 924528 21.224 0.826 0.00

16 87 16.87 946407 21.727 0.841 0.00

17 27 17.27 968847 22.242 0.855 0.00

17 66 17.66 990726 22.744 0.869 0.00

18 O0 18.00 1009800 23.182 0.881 0.00

18 05 18.05 1012605 23.246 0.888 0.00

18 09 18.09 1014849 23.298 0.907 0.00

18 14 18.14 1017654 23.362 0 937 0.00

18 18 18.18 1019898 23.414 0 }75 0.00

18 23 18.23 1022703 23.478 1 020 0.00

18 27 18.27 1024947 23.530 1 080 0.00

18 32 18.32 1027752 23.594 1 150 0.00

18 37 18.37 1030557 23.658 1 210 0.00

18 76 18.76 1052436 24.161 I 360 0.00

19 15 19.15 1074315 24.663 1 480 0.00

19.54 19.54 1096194 25.165 I 580 0 O0

19.93 19.93 1118073 25.667 1 670 0 O0

20.00 20.00 1122000 25.758 1 680 0 O0

20.10 20.10 1127610 25.886 2 320 0 O0

20.20 20.20 1133220 26.015 3 470 0 O0

20.30 20.30 1138830 26.144 4 950 0 O0

20.40 20.40 1144440 26.273 6 690 0 O0

20.50 20.50 1150050 26.402 8 670 0 O0

20.60 20.60 1155660 26.530 10 860 0 O0

20.70 20.70 1161270 26.659 13 230 0 O0

20.80 20.80 1166880 26.788 15 370 0 O0

20.90 20.90 1172490 26.917 16 210 0 O0

21.00 21.00 1178100 27.045 17 010 0 O0

21.10 21.10 1183710 27.174 17 760 0 O0

21.20 21.20 1189320 27.303 18 490 0.00

July 2001
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SDN3X

(SD_ "SDN3X)

21.30 21.30 1194930 27.432 19.180 0.00

21.40 21.40 1200540 27.561 19.850 0.00

21.50 21.50 1206150 27.689 20.490 0.00

21.60 21.60 1211760 27.818 21.120 0.00

21.70 21.70 1217370 27.947 21.720 0.00

21.80 21.80 1222980 28.076 22.310 0.00

Reservoir Routing [R/D Facility]

Years Complete: 50
Inflow/OutflowAnalysis
.......................

Peak Inflow Discharge: 16.75 CFS at 16:00 on Mar 3 in 1950

Peak Outflow Discharge: 1.57 CFS at 2:00 on Jan 3 in 1997

Peak Reservoir Stage: 19.51 Ft

Peak Reservoir Eiev: 19.51 Ft

Peak Reservoir Storage: 1094347. Cu-Ft
: 25.123 Ac-Ft

Storing Time Series File:sdn3xv2o.tsf 50

Facility Routing Complete

Flow Frequency Analysis LogPearson Ill Coefficients
Time Series File:sdn3xpre.tsf Mean- 0.163 StdDev= 0.106

Project Location:Sea-Tac Miller Skew- 0.470

---Annual Peak Flow Rates ........ Flow Frequency Analysis .......
Flow Rate Rank Time of Peak - - Peaks - - Rank Return Prob

(CFS) (CFS) Period

Computed Peaks 2.80 I00 00 0.990

Computed Peaks 2.56 50 00 0.980

Computed Peaks 2.32 25 00 0.960

Computed Peaks 2.01 I0 00 0.900
Computed Peaks 1.95 8 00 0.875

Computed Peaks 1.78 5 00 0.800

Computed Peaks 1.43 2 00 0.500

Computed Peaks 1.20 1 30 0.231

Flow Frequency Analysis LogPearson III Coefficients
Time Series File:s_n3xv2o.tsf Mean- -0.250 StdDev= 0.135

Project Location:Sea-Tac Miller Skew= 1.310

---Annual Peak Flow Rates ........ Flow Frequency Analysis .......
Flow Rate Rank Time of Peak Peaks - - Rank Return Prob

(CFS) (CFS) (ft) Period

Computed Peaks 1.53 19.33 I00.00 0.990

Computed Peaks 1.29 18.57 50 00 0.980

Computed Peaks 1.08 18.27 25 00 0.960

Computed Peaks 0.852 17.19 I0 00 0.900

Computed Peaks 0.812 16.14 8 00 0.875

Computed Peaks 0.703 14.09 5 00 0.800

Computed Peaks 0.527 8.24 2 00 0.500

Computed Peaks 0.442 5.82 1 30 0.231

July 2001
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SDN3X

(SDN3 _D

Duration Comparison Anaylsis

Base File: sdn3xpre.tsf

New File: sdn3xv2o.tsf

cuuoff Unius: Discharge in CFS

..... Fracuion of Time .............. Check of Tolerance .......

Cutoff Base New %Change Probability Base New %Change

0.712 0.26E-02 0.23E-02 -13.3 0.26E-02 0.712 0.673 -5.5

0.770 0.20E-02 0.18E-02 -12.8 0.20E-02 0.770 0.749 -2.8

0.828 0.16E-02 0.99E-03 -36.9 0.16E-02 0.828 0.789 -5.2
0.886 0 12E-02 0.31E-03 -74.7 0.12E-02 0.886 0.811 -8.5

0.944 0 97E-03 0.28E-03 -71.7 0.97E-03 0.944 0.829 -12.2
1 00 0 78E-03 0.25E-03 -67.6 0.78E-03 1.00 0.844 -15.7

1 06 0 63E-03 0.23E-03 -63.3 0.63E-03 1.06 0.858 -19.1

1 12 0 50E-03 0.21E-03 -57.7 0.50E-03 1.12 0.865 -22 6

1 18 0 40E-03 0.19E-03 -53.1 0.40E-03 1.18 0.871 -25 9

1 23 0.33E-03 0.17E-03 -47.6 0.33E-03 1.23 0.879 -28 8

1 29 0.25E-03 0.16E-03 -37.0 0.25E-03 1.29 1.01 -21 6

1 35 0.21E-03 0.14E-03 -36.2 0.21E-03 1.35 I.II -17 4

1.41 0.17E-03 0.11E-03 -36.8 0.17E-03 I 41 1.24 -II 8

1.46 0.15E-03 0.66E-04 -56.7 0.15E-03 1 46 1.30 -II 4

1.52 0.13E-03 0.25E-04 -80.0 0.13E-03 1 52 1.39 -9 0

1.58 0.11E-03 0 00E+00 -I00.0 I 0.11E-03 1 58 1.41 -II 1

1.64 0.84E-04 0 00E+00 -I00.0 0.84E-04 1 64 1.44 -12 1

1.70 0.66E-04 0 00E+00 -i00.0 0.66E-04 1 70 1.46 -13.6
1.75 0.57E-04 0 00E+00 -I00.0 0.57E-04 1 75 1.48 -15.9

1.81 0.50E-04 0 00E `�-100.00.50E-04 1.81 1.50 -17.4
1.87 0.41E-04 0 00E+00 -I00.0 0.41E-04 1.87 1.51 -19.3

1.93 0.37E-04 0 00E+00 -I00.0 0.37E-04 1.93 1.51 -21.6

1.99 0 32E-04 0.00E+00 -I00.0 0.32E-04 1.99 1.51 -23.8
2.04 0 21E-04 0.00E ð�`�-I00.00.21E-04 2.04 1.53 -25.1

2.10 0 14E-04 0.00E ð�`0.14E-04 2.10 1.56 -26.0

2.16 0 68E-05 0.00E+00 -I00.0 0.68E-05 2.16 1.57 -27.3
2.22 0 46E-05 0.00E+00 -I00.0 0.46E-05 2.22 1.57 -29.1

2.27 0 23E-05 0.00E+00 -I00.0 0.23E-05 2.27 1.57 -30.9

2.33 0 23E-05 0.00E+00 -I00.0 0.23E-05 2.33 1.57 -32.6

2.39 0 23E-05 0.00E+00 -I00.0 0.23E-05 2.39 1.57 -34.2

2.45 0 23E-05 0.00E+00 -I00.0 0.23E-05 2.45 1.57 -35.8

2.51 0 23E-05 0.00E+00 -I00.0 0.23E-05 2.51 1.57 -37.3

There is no positive excursion

Maximum negative excursion = 0.934 cfs (-37.3%)

occuring at 2.51 cfs on the Base Dana:sch%3xpre._sf
and at 1.57 cfs on the New Data:sdn3x-v2o._sf

.iuly 2001
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SDN3X

(SDN3 + SDN3X3

KCRTS: SEATAC MILLER

P�X�Su.unary ............................................

ITill Forest 40.60 acres

ITill Pasture 0.00 acres

ITill Grass 8.75 acres

IAirport Fill 0.00 acres
Iouuwash Fores_ 13.89 acres

IOutwash Pasture 0.00 acres

lou_wash Grass 4.63 acres

IWetland 0.S7 acres

IImpervious 4.79 acres
................................ . ...........................

Total Area : 73.23 acres

Scale Factor : 1.00 Hourly Historic
............................................................

Time Series : sdn3xpre
............................................................

Compute Time Series
Modify User Input

........................................................ . ....................................................................................

Retrieve runoff files and compune Time Series

KCRTS: SEATAC MILLER

�À��X�UseSummary ...........................................

ITill Forest 0.00 acres

ITill Pasture 0.00 acres
ITill Grass 25.16 acres

IA-irport Fill 23.77 acres
lOu_wash Forest 0.00 acres

Outwash Pasture 0.00 acres

0utwash Grass 0.00 acres

Wetland 0.00 acres

Impervious 24.30 acres
............................................................

Total Area : 73.23 acres

Scale Factor : 1.00 Hourly Historic
............................................................

Time Series: scin3xdev

............................................................

I Compute Time Series

t Modify User Input
..............................................................

July 2001
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Log-Pearson Type III Statistics (formerly USGS Program A193, Jan. 1986_
Note -- Use of Log-Pearson Type I=I or Pearson-Type ===

distribuuions are for preliminary computations.

User is responsible for assessment and

interpretation.

HOURLY FLOW SDN4X/2X (PREDEV)

Analysis for -- 12 month period
starting October 1

ending September 30
1949-1996

Parameter is !-day high value.

0 zero values in data

48 non-zero values in data

1.067 1.850 1.196 0.777 0.870

1.002 0.981 1.034 1.150 1.058

0.872 0.952 0.965 0.965 0.988

0 992 0.929 0.911 1.391 1.617

0 823 0.929 0.905 1.460 0.779

1 142 1.262 0.791 0.999 1.559

i 610 1.221 1.209 0.913 1.204

i 047 0.846 1.121 1.056 0.846

! 175 1.698 1.568 0.975 0.785

0 794 0.963 1.418

The following 7 s_atistics are based on non-zero values.

Mean (logs) 0.029

Variance (logs) 0.010

Suandard Deviation (logs) 0.099

Skewness (logs) 0.692

Standard Error of Skewness (logs_ 0.343

Serial Correlation Coefficien_ (logs) 0.198

Coefficienz of Variation (logs) 3.441

i

HOURLY .='LOW SDN4X/2X (PREDEV)

Exceedence Recurrence Parameter

ProbaDility Interval Value 0 _. G,_

0.9900 1.01 _ _0°,00
0.9000 I.ii 0.816 |

0.8000 1.25 0.879 /_%_ %"

0.5000 2.00 1.041 _
0.2000 5.00 1.279

0.i000 i0.00 1.447

0.0400 25.00 1.671

0.0200 50.00 1.846

0.0100 i00.00 2.030

0.0050 200.00 2.222

j._ 200;
55_2912-001 (28)
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Log-Pearson Type II_ Statistics (formerly DSGS Progra_ A!93, Jan. 1986 '_
Note -- Dse of Log-Pearson Type _I! or Pearson-Type I_

distributions are for prel/minary computations.

User is responsible for assessment and

interpretation.

HOURLY FLOW SDN4X/2X (2006)

Analysis for -- 12 month period

starting Octo_)er 1

ending Sep_e_er 30
1949-1996

Parameter is l-day high value.

0 zero values in da_a

48 non-zero values in data

0.353 0.463 0.870 0.312 0.395

0.368 0.361 0.494 0.374 0.387

0.353 0.454 0.413 0.278 0.390

0.403 0.444 0.377 0.414 0.361

0.379 0.410 0.371 0.814 0.436

0.390 0.348 0.351 0.263 0.380

0.271 0.581 0.364 0.415 0.382

0.289 0.269 0.419 0.453 0.294

0.261 0.519 0.508 0.402 0.296

0.256 0.408 0.732

The following 7 s_atis_ics are based on non-zero values.

Mean (logs) -0.407

Variance (logs) 0.013

Standard Deviation (logs) 0.115

Skewness {logs) 0.981

Standard Error of Skewness (logs) 0.343

Serial Correia_ion Coefficient (logs) 0.027

Coefficient of Variation {logs) -0.284
1

HOURLY FLOW SDN4X/2X {2006)

Exceedence Recurrence Parameter

Probability Interval Value

..............................
0.9500 1.o5 o.276 -i 'i'_0
0 9000 l.ll 0,29008000 :.2_ 0.312 __ = _,_6_ --,2"
0 5000 2.00 0.375

02000 5.00 0.479
0 1000 IC.00 0.559

0 0400 25.00 0.673

0 0200 50.00 0.768

0.0100 i00.00 0.872

0,0050 200.00 0.986

5.$6..2912-001 (28)
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MilerCreekat SDN4X/2X

Pementcasesequal or
exceedinglimit

Project
Pre-clevel. condition

Condition (level 2) Flow [cfs]
100 100 0

4.82653639 33.4806 0.1
2,24818276 15.28132 0.2
2.0912395 13.81738 0.21
1.8075616 11.42453 0.23

1.57273671 9.377419 0.25
1.37803266 7.307184 0.27
1.20315303 5.835929 0.29
0.99098461 4.076985 0.32
0.86944208 3.029359 0.34
0.71934296 1.813226 0.37
0.58623619 1.051166 0.4
0.4566695 0.567828 0.44

0.36793165 0.325451 0.48
0.32497876 0.210044 0.5
0.28887001 0.11871 0.52
0.25936939 0.105494 0.54
0.22467667 0.094638 0.56
0.16968753 0.07269 0.61
0.12791466 0,055225 0.66
0.09534598 0.040357 0.71
0.07103748 0,025253 0.77
0.04861701 0.013216 0.84
0.03327669 0.009204 0.91
0.0238365 0,007552 0.98

0.01368828 0.00354 1.1
0.0094402 0.00118 1.2

0.00519211 0.0001 1.3
0.00401208 0 1.4
0.00236005 0 1.5
0.00165203 0 1.6

0.000236 0 1.7
0.0001 0 1.9

0 0 2
0 0 2.4

Jury200/
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1
Simulaned - HOURLY FLOW SDN4X/2X (PREDEV)

Observed - HOURLY FLOW SDN4X/2X (2006

Mean Root mean

Lower N_/_Der absolute error(l) square error(2 B1asC3)

class of ......................................

limit cases Average Percent Average Percent Average Percen:
........................................................................

C 00 281856 0 023 - G.042 - -0.019

0 10 77114 C 134 91.3 0 143 96.2 -0.117 -79.6

0 20 6203 0 180 87.9 0 187 91.2 -0.164 -80.i

0 21 10139 0 193 87.8 0 200 9!.2 -0.176 -80._

0 23 8674 0 209 87.2 0 217 90.4 -0.192 -80 2

0 25 8772 C 224 86.3 0 232 89.3 -0.206 -80 3

C 27 6234 0 239 85.7 0 247 88.5 -0.225 -80 5

0 29 7453 0 259 85.3 0 268 88.1 -0.244 -80 2

C 32 4439 0 277 84.1 0 286 86.8 -0.264 -80 1

0 34 5153 0.294 83.1 0 304 85.8 -0.281 -79 6

0 37 3229 0.319 83.1 0 328 85.7 -0.305 -79 5

0 40 2048 0.347 83.0 0.359 85.8 -0.328 -78 6

0 44 1027 0.370 81.0 0.382 83.7 -0.342 -75 0

0.48 489 0.370 75.6 0.384 78.5 -0.351 -71 7

0.50 387 0.378 73.8 0.390 76.3 -0.361 -70 6

C.52 56 0.397 75.1 0.412 77.9 -0.392 -74.1

C.54 46 0.423 76.9 0.435 79.0 -0.379 -68.9

0.56 93 0.434 74.3 0.443 75.8 -0.403 -69.2

0.61 74 0.425 67.3 0.439 69.6 -0.405 -64.1

0.66 63 0.435 64.0 0.447 65.7 -0.420 -61.7

0.71 64 0.434 59.2 0.450 61.2 -0.426 -58.0

0.77 51 0.510 63.4 0.526 65.4 -0.509 -63.2

0.84 17 0.542 62.7 0.564 65.1 -0.542 -62.7

0.91 7 0.671 71.0 0.698 73.8 -0.571 -60.0

0.98 17 0.778 74.6 0.810 77.6 -0.778 -74.6

I.I0 I0 0.859 74.4 0.867 75.0 -0 859 -74.4

1.20 5 0.899 72.5 0.905 73.1 -0 899 -72.5

1.30 0 0.000 0.0 0.000 0.0 0 000 0.0

1.40 0 0.000 0.0 0.000 0.0 0 000 0.0

1.50 0 0.000 0.0 0.000 0 0 0 000 0.0

1.60 0 0.000 0.0 0.000 0 0 0 000 0.0

1.70 0 0.000 0.0 0.000 0 0 0 000 0.0

1.90 0 0.000 0.0 0.000 0 0 0 000 0.0

2.00 0 0.000 0.0 0.000 0 0 0.000 0.0

2.40 0 0.000 0.0 0.000 0 0 0.000 0.0
........................................................................

423720 0.077 " 0.122 ° -0.068 °

Stansar_ error of es%imate = 0.10

- square root((n/n-l)*((to:.col.5)'°2-(%ot.col-7)**2))

(I) Average = sum(IS-Oi/n)
Percent = i00 " (sum(iS-Ol/O))/n for all O > 0

(2) Average = square root(sum((S-O)°'2)/nl

Percent = I00 " square roo_(sum(((S-O)/O)''2)/n) for all O > 0

(3) Average = sum (S-O)/n

Percent = 100 " sum (((S-O)/O)/n) for all 0 > 0

1

Simulated - HOURLY FLOW SDN4X/2X (PREDEV)

ODserved - HOURLY FLOW SDN4X/2X (2006)

Cases equal or exceeding lower

llmit & less then upper l_n_t Percenz cases

............................ equal or Average of cases

Lower Cases Percent exceeding limi_ withxn class limits
class ..................................................................

J._200/
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lim_: S_.:r. OOs S_.muia:ec Observed S_mulated Observed Slmulated Observed
.......................................................................

C.00 ....... *'* 95 17 66 52 i00 00 I00.0C 0.01 0.02

C.101092577114 2 58 18 20 4 83 33.48 0.14 0.15

0.20 665 6203 0 16 1 46 2 25 15.28 0.20 C.2_

0.21 120210139 0 28 2 39 2 09 13.82 0.22 C._

0.23 995 8674 0 23 2 05 1 81 11.42 0.24 C 24

0.25 825 8772 0 19 2 07 I 57 9.38 0.26 C 26

0.27 741 6234 0 17 1 47 1 38 7.31 0.26 C 28

C' 29 899 7453 0 21 1 76 1 20 5.84 0.30 0 30

C 32 515 4439 C 12 1 05 0 99 4.08 0.33 C 33

0 34 636 5153 0 15 ! 22 0 87 3.03 0.35 0 35

0 37 564 3229 0 13 0 76 0 72 1.81 0.38 0 38

C 40 549 2048 0 13 0 48 C 59 1.05 0.42 0 42

C 44 376 1027 0 09 0 24 0 46 0.57 0.46 0 46

0 48 182 489 0 04 0 12 0 37 0.33 0.49 0 49

0 50 153 387 0 04 0 09 0 32 0.21 0.51 0 51

0 52 125 56 0 03 00l 0 29 0.12 0.53 0 53

0 54 147 46 0 03 0 01 0 26 0.ii 0.55 0 55

0 56 233 93 0 05 0 02 0 22 0.09 0.58 0 58

0 61 177 74 0 04 0 02 0 17 0.07 0.63 C 63

0 66 138 63 0 03 0 Ol 0 13 0.06 0.68 0 68

0 71 103 64 0 02 0 02 0 i0 0.04 0.74 0 73

C 77 95 51 0 02 0.01 0 07 0.03 0.80 C 80

0 84 65 17 0 02 0 00 0 05 0.01 0.87 0 86

0 91 40 7 0 01 0 00 0 03 0.01 0.95 0 94

C 98 43 17 0 Ol 0 O0 0 02 0.01 1.03 1 04

i I0 18 i0 0 O0 0 O0 00l 0.00 1.15 1 15

1 20 18 5 0 O0 0 O0 0 01 0.00 1.24 ! 24

1 30 5 0 0 O0 0 O0 0 Ol 0.00 1.36 0 O0

I 40 7 C 0 00 0 00 0 00 0.00 1.45 0 00

i 50 3 0 0 00 0 00 0 00 0.00 1.55 0 00

! 60 6 0 0 00 0 00 0 00 0.00 1.64 0 00

i 70 1 0 0 00 0 00 0 00 0.00 1.85 0 00

I 90 0 0 0 00 0 00 0 00 0.00 0.00 0 00

2 00 0 0 0 00 0 00 0 00 0.00 0.00 0 00

2 40 0 0 0 O0 0 O0 0 00 0.00 0.00 0 O0
...............................................................

423720423720 100.00 100.00 0.02 0.09

12223 Observed values are zero

73109 Simulated values are zero

12223 Observed values are zero when simulated are zero

0 Observed values are zero when simulated are not

60886 Observed values are not zero when simulated are

1

Simulated - HOURLY FLOW SDN4X/2X (PREDEV)

Observed - HOURLY FLOW SDN4X/2X (2006)

Lower Number of occurrences between indicated deviations

class .............................................................

limit -60% -30% -10% 0% 10% 30% 60%
......................................................................

0 O0 260028 2722 1090 11097 405 712 5802 0

0 10 67700 2967 1300 559 470 780 3338 0

0 20 5422 285 123 45 41 65 222 0

0 21 8863 514 199 84 49 102 328 0

0 23 7597 438 173 65 50 82 269 0

0 25 7676 450 200 55 51 88 252 0

0 27 5450 365 117 48 45 54 155 0

0 29 6524 404 156 54 38 85 192 0

J._2001
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C. 32 3870 254 104 3" 37 45 92 C

C.34 4489 346 iii 40 30 39 98 C

0.37 2818 215 58 31 12 23 72 C

C.40 1777 165 42 !I 7 12 34 C

0.44 885 58 28 4 6 7 39 0

0.48 405 42 18 5 4 5 I0 0

O. 50 299 68 8 1 0 5 6 0

0.52 48 5 0 1 0 2 C 0

0.54 38 5 1 0 0 0 2 C

C.56 83 4 1 1 1 0 3 C

0.61 62 5 2 2 0 1 2 C

0.66 45 14 3 0 0 0 ! C

0.71 29 32 1 0 1 0 1 C

0.77 40 8 ! 0 2 0 0 0

0.84 Ii 5 i 0 0 0 0 0
0.91 5 1 0 0 0 0 1 0

0.98 15 0 1 1 0 0 0 0

1 lO 8 2 0 0 0 0 0 0

1 20 4 1 0 0 0 0 0 0

1 3O 0 0 0 0 0 0 0 0

1 40 0 0 0 0 0 0 0 0

1 50 0 0 0 0 0 0 0 0

i 60 0 0 0 0 0 0 O 0

i 70 0 0 0 0 0 0 0 C

I 90 0 0 0 0 0 0 0 0

2 O0 0 0 0 0 0 0 0 0

2 40 0 0 0 0 0 0 0 0
.....................................................................

384191 9375 3738 12141 1249 2107 10919 0

556-2912-001 (28)
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1
s_mulaued - HOURLY FLOW SDN4X/2X (PREDEV)
ODserved - HOURLY FLOW SDN4X/2X (2006)

Mean Root mean

Lower Number absolute error(l) square error{25 Bias(35
class of .........................................................
llmit cases Average Percent Average Percent Average Percent

...............................................................

0 00 281005 0.023 * 0.042 -0.019 *
0 10 76207 0.134 91.2 0.143 96.1 -0.!17 -"9. n
0 20 6158 0.180 87.9 0.187 91.1 -0.164 -80.1
0 21 10067 0.193 87.7 0.200 91.2 -0.176 -80.2
0 23 8506 0.209 87.1 0.217 90.4 -0.192 -80.3
0 25 8600 0.224 86.3 0.232 89.4 -0.208 -80.4
0 27 6141 0.239 85.7 0.247 88.5 -0.225 -80.5
0.29 7378 0.259 85.2 0.268 88.0 -0.244 -80.2
0 32 4387 0.277 84.0 0.286 86.8 -0.264 -80.I
0 34 5022 0.294 83.1 0.303 85.8 -0.281 -79.5
0 37 3148 0.318 83.0 0.328 85.6 -0.305 -79.5
0 40 2001 0.346 82.7 0.357 85.5 -0.328 -78.6
0 44 966 0.369 80.9 0.382 83.6 -0.341 -74.7
0 48 451 0.369 75.5 0.383 78.4 -0.349 -71.4
0 50 357 0.376 73.4 0.388 75.7 -0.359 -70.I
0 52 51 0.398 75.2 0.411 77.9 -0.396 -74.8
0 54 42 0.418 75.9 0.431 78.2 -0 370 -67.1
0 56 77 0.428 73.4 0.437 75.0 -0 403 -69.2
0 61 56 0.415 65.7 0.430 68.2 -0 388 -61.4
0 66 39 0.404 59.0 0.415 60.6 -0 380 -55.4
0 71 54 0.416 56.8 0.425 57.9 -0 407 -55.6
0 77 43 0.480 59.6 0.494 61.3 -0 479 -59.4
0 84 12 0.463 53.9 0.476 55.5 -0 463 -53.9
0 91 0 0.000 0.0 0.000 0.0 0 000 0.0
0 98 0 0.000 0.0 0.000 0.0 0 000 0.0
1 10 0 0.000 0.0 0.000 0.0 0 000 0.0
I 20 0 0.000 0.0 0.000 0;0 0 000 0.0
1 30 0 0.000 0.0 0.000 0.0 0 000 0.0
l 40 0 0.000 0.0 0.000 0.0 0 000 0.0
1 50 0 0.000 0.0 0.000 0.0 0 000 0.0
1 60 0 0.000 0.0 0.000 0.0 0 000 0.0
1 70 0 0.000 0.0 0.000 0.0 0 000 0.0
1 90 0 0.000 0.0 0.000 0.0 0 000 0.0
2 00 0 0.000 0.0 0.000 0.0 0.000 0.0
2 40 0 0.000 0.0 0.000 0.0 0.000 0.0

........................................................................

420768 0.076 - 0.121 - -0.068 *

Standard error of estimate - 0.I0

- square root((n/n-l)-((tot.col.5)'*2-(tot.col.7)'*2))

(I) Average - sum(IS-Oi/n)
Percent - 100 " (sum(IS-Oi/O))/n for all O > 0

(25 Average = square rootIsum((S-O)'*2)/n)
Percent - i00 * square root(sum(((S-O)/O)''2)/n) for all O > 0

(3) Average - sum (S-O)/n
Percent - i00 " sum (({S-O)/O)/n) for all O > 0

1
Simulated - HOURLY FLOW SDN4X/2Z (PREDEV)
Observed - HOURLY FLOW SDN4X/2X (20065

Cases equal or exceeding lower
limit & less then upper !Inuz_ Percent cases
............................ equal or Average of cases

Lower Cases Percent exceeding limit within class limits
class ..................................................................

55_2912-ooi_2_
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i_=: S_. Obs S_ulated Observed Simulated Observed S_._uiated O_se_vec

0.00 .......... 95 23 66_78 !00 00 IOC.OC C.Oi C.OZ

0.101077976207 2 56 i8.!I 4 77 33.22 0.14 0.15

0.20 645 6158 0 15 1.46 2 21 15.10 0.20 C.2C

0.21 117510067 0 28 2.39 2 06 13 64 0.22 0.2Z

0.23 967 8506 0 23 2.02 1 78 Ii 25 0.24 C.24

C,25 807 8600 0 19 2.04 ! 55 9 23 0.26 C.26

0.27 734 6141 0 17 1.46 1 36 7 18 C.28 C.28

0.29 887 7378 0 21 1.75 1 18 5 72 0.30 C.30

0.32 509 4387 0 12 1.04 0 97 3 97 C.33 C.33

0.34 623 5022 0 15 1.19 0 85 2 93 0.35 C.35

0.37 552 3148 0 13 0.75 0 70 1 73 0.38 0.38

0.40 541 2001 0 13 0.48 0 57 0.99 0.42 0.42

0.44 373 966 0 09 0.23 0 44 0.51 0.46 0.46

0.48 179 451 0 04 0.Ii 0 36 0.28 0.49 C.49

0.50 151 357 0 04 0 08 0 31 0.17 0.51 0.51

0.52 122 51 0 03 0 01 0.28 0.09 0.53 0.53

0.54 141 42 0.03 00l 0.25 0.08 0.55 C.55

0.56 224 77 0.05 0 02 0.22 0.07 0.58 0.58

0.61 167 56 0.04 0 01 0.16 0.05 0.63 0.63

0.66 131 39 0.03 0 01 0.12 0.04 0.68 0.69

0.71 I00 54 0.02 0 01 0.09 0.03 0.74 C._3

0.77 89 43 0.02 0 01 0.07 0.0! 0.80 0 81

0.84 59 12 0.01 0 00 0.05 0.00 0.87 0 86

0.91 38 O 0.01 0 00 0.03 0.00 0.95 0 00

0.98 40 0 0.01 0 00 0.02 0.00 1.04 0 00

I.i0 18 0 0.00 0 00 0.01 0.00 1.15 0 00

1.20 17 0 0.00 0 00 0.01 0.00 1.24 0 00

1.30 5 0 0.00 0 00 0.01 0.00 1.36 0 O0

1.40 7 0 0.00 0 00 0.00 0.00 1.45 0 00

1.50 3 0 0.00 0.00 0.00 0.00 1.55 0 O0

!.60 6 0 0.00 0.00 0.00 0.00 !.64 0 O0

1.70 1 0 0.00 0.00 0.00 0.00 1.85 O 00

1.90 0 0 0.00 0.00 0.00 0.00 0.00 0 00

2.00 0 0 0.00 0.00 0.00 0.00 0.00 0 O0

2.40 0 0 0.00 0.00 0.00 0.00 0.00 0.00
...............................................................

420768420768 i00.00 I00.00 0.02 0.09

12223 Observed values are zero

73027 Simulated values are zero

12223 Observed values are zero when slmulated are zero

0 Observed values are zero when simulated are not

60804 Observed values are not zero when simulated are

1

Simulated - HOURLY FLOW SDN4X/2X (PKEDEV)

Observe_ - HOURLY FLOW SDN4X/2X (2006)

Lower Number of occurrences between indicated deviations

class .............................................................

limit -60% -30% -10% 0% 10% 30% 60%
......................................................................

0 00 259230 2711 1080 11093 405 708 5778 0

0 I0 66883 2953 1290 555 468 772 3286 0

0 20 5384 282 122 45 40 65 220 0

0 21 8797 513 198 84 49 102 324 0

0 23 7449 429 171 63 49 82 263 0

0 25 7527 446 195 51 49 88 244 0

0 27 5369 362 115 47 44 53 151 0

0 29 6459 401 153 53 38 84 190 0

Ju_ 2001
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0 32 3827 252 I00 36 37 45 90 C
0 34 4377 335 105 40 30 39 96 0
C 37 274_ 210 57 30 12 23 69 C
0 40 1735 165 41 !! 7 12 30 t
0 44 836 5i 27 4 5 5 38 0
O 48 374 39 16 5 3 4 i0 O
0.50 274 66 8 0 0 3 6 C
0.52 44 5 0 i 0 1 0 C
0.54 34 5 1 0 0 O 2 C
0.56 70 2 1 1 1 0 2 C
0.61 47 2 2 2 0 ! 2 C
0.66 23 13 2 0 0 0 ! 0
G.71 21 31 1 0 0 0 ! 0
0.77 32 8 1 0 2 0 0 0
0.84 6 5 1 0 0 0 0 0
0.91 0 0 0 0 0 0 0 0
O. 98 0 0 0 0 0 0 0 0
I.i0 0 0 0 0 0 0 0 0
1.20 0 0 0 0 0 0 0 0
1.30 0 0 0 0 0 0 0 0
1.40 0 0 0 0 0 0 0 0
1.50 0 0 0 0 0 0 0 0
1.60 0 0 0 0 0 0 0 0
1.70 0 0 0 0 0 0 0 0
1.90 0 0 0 0 0 0 0 0
2.00 0 0 0 0 0 0 0 0
2.40 0 0 0 0 0 0 0 0

.....................................................................

381545 9286 3687 12121 1239 2087 10803 0

J._2oo/
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S_N4X2X

Re_en'-lon/Deuen'.ion Facility

Type of Facili=y: Detenuio= Vault

Facility l_J=gth- 275.00 ft

Facility Width: 125.00 St

Facility Area: 34375. lq. S_

Effective Storage Depth: 19.00 fc

Stage 0 Elevation: 0.00 ft

Storage Volume: 653125. cu. St

Riser Head: 19.00 St

Riser Diameter: 24.00 inches

Number of orifices: 3

1_I Head Pipe

Orifice # Height Diameter Discharge Diameter

(fU) (in) (CFS) (iz_)

1 0.00 2.25 0.598

2 14.50 2.00 0.230 4.0

3 16.50 3.00 0.386 6.0

Top Notch Heir: Rectangular

Leng=h: 4. S 0 in

Weir He_gh_ : lB. 00 ft

Outflow Rating Curve : None

Stage Elevation Storage Discharge Percolation

(ft) (ft) (cu. ft) (ac-ft) (cfs) (cfs)

0.00 0.00 O. 0.000 0.000 0.00

0.02 0.02 688. 0.016 0.021 0.00

0.05 0.05 1715. 0.039 0.030 0.00

0.07 0.07 2406. 0.055 0.036 0.00

0,09 0.09 3094. 0.071 0.042 0.00

0,12 0.12 4125. 0.095 0.047 0.00

0.14 0.14 4813. 0.II0 0.051 0.00

0.16 0.16 5500. 0,126 0.056 0.00

0.19 0.19 6531. 0.150 0.059 0.00

0.63 0.63 21656. 0.497 0.109 0.00

1.07 1.07 36781. 0.844 0.142 0.00

1.51 1.51 51906. 1.192 0.169 0.00

1.95 1.95 67031. 1.539 0.192 0.00

2.40 2.40 82500. 1.894 0.213 0.00

2.84 2.84 97625. 2.241 0.231 0.00

3.2B 3.28 112750. 2.588 0.249 0,00

3.72 3.72 127875. 2.936 0.265 0.00

4.16 4.16 143000. 3.283 0.280 0.00

4.61 4,61 158469. 3.638 0.295 0.00

5.05 5.05 173594. 3.985 0.305 0.00

5.49 5.49 188719. 4.332 0.322 0.00

5.93 5.93 203844 4.680 0.334 0.00

6.37 6.37 218969 5.027 0.347 0.00

6.B2 6.B2 234438 5.382 0.358 0.00

7.26 7.26 249563 5.729 0.370 0.00

7.70 7.70 264688 6,076 0.381 0.00

8.14 8.14 279813 6.424 0.392 0.00

8.58 8.58 294938 6.771 0.402 0.00

9.02 9.02 310063 7.118 0.413 0.00

9.47 9.47 325531 7.473 0.422 0.00

J.ly200/
556-29/2-oo;_'2a_
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SI:N4X2X

(gglq2X .,li_M4*gmi4Z)

9.91 9.91 340656. 7.820 0.432 0.00

10.35 10.35 355781. 8.168 0.442 0.00

10.79 10.79 370906. 8.515 0.451 0.00

11.23 11.23 386031. 8.862 0.460 0.00

11.68 11.68 401500. 9.217 0.469 0.00

12.12 12.12 416625. 9.564 0.478 0.00

12.56 12.56 431750. 9.912 0.487 0.00

13.00 13.00 446875. 10.259 0.495 0.00

13.44 13.44 462000. 10.606 0.503 0.00

13.89 13.89 47746%. 10.961 0.512 0.00

14.33 14.33 492594. 11.308 0.520 0.00

14.50 14.50 498438. 11.443 0.523 0.00

14.52 14.52 499125. 11.458 0.524 0.00

14.54 14.54 499813. 11.474 0.527 0.00

14.56 14.56 500500. 11.490 0.531 0.00

14.58 14.58 501188. 11.506 0.538 0.00

14 60 14.60 501875. 11.521 0.545 0.00

14 62 14.62 502563. 11.537 0.554 0.00

14 65 14.65 503594. 11.561 0.563 0.00

14 67 14.67 504281. 11.577 0.570 0.00

14 69 14.69 504969. II 592 0.573 0.00

15 13 15.13 520094. Ii 940 0.620 0 O0

15.57 15.57 535219. 12 267 0.654 0 00

16.01 16.01 550344. 12 634 0.683 0 O0

16.45 16.45 565469 12 981 0.709 0 O0

16.50 16.50 567188 13 021 0.711 0 O0

16.53 16.53 568219 13.045 0.715 0 O0

16.56 16.56 569250 13.068 0.724 0 O0

16.59 16.59 570281 13.092 0.737 0 O0

16.63 16.63 571656 13.123 0.754 0 O0

16.66 16.66 572688 13.147 0.775 0 O0

16.69 16.69 573719 13.171 0.800 0.00

16.72 16.72 574750. 13.194 0 828 0.00

16.75 16.75 575761. 13.218 0 847 0.00

17.19 17.19 590906. 13.565 0 950 0.00

17.63 17.63 606031. 13.913 1 030 0.00

18.00 18.00 618750. 14.205 1 080 0.00

IB 13 18.13 623219. 14.307 1 150 0.00

18 25 18.25 627344. 14.402 1 250 0.00

18 38 18.38 631813. 14.504 1 360 0.00

18 50 18.50 635938. 14.599 1.470 0.00

18 63 18.63 640406. 14.702 1.570 0.00

18 75 18.75 644531. 14.796 1.660 0.00

18 88 18.88 649000. 14.899 1.810 0.00

19 O0 19.00 653125. 14.994 1.960 0.00

15 I0 19.10 656563. 15.073 2.580 0.00

19 20 19.20 660000. 15.152 3.720 0.00

19 30 19.30 663438. 15.230 5.190 0.00

19 40 19 40 666875 15.309 6.930 0.00

15 50 19 50 670313 15 388 8.900 0.00

19 60 19 60 673750 15 467 11.080 0.00

19 70 19 70 677188 15 546 13.440 0.00

19 80 19 80 680625 15 625 15.580 0.00

19 90 19 90 684063 15 704 16.410 0.00

20 O0 20 O0 687500. 15 783 17.190 0.00

20 I0 20 I0 690938. 15 862 17.940 0.00

20 20 20 20 694375. 15 941 18.660 0.00

July 2001
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SDN4X2_

_I * S:884 .SDal4X)

2C.30 20.30 697813. 16.020 19.3S0 0.00

20 40 20.40 701250. 16.098 20.010 0.00

20 50 20.50 704688. 16.177 20.640 0.00

20 60 20.60 708125. 16.256 21.260 0.00

20 70 20.70 711563. 26.335 22.860 0.00

20 80 20.80 715000. 16.414 22.440 0.00

20 90 20.90 718438. 16.493 23.010 0.00

Route Time Series through Facility

_nflow Time Series File:sdn4x=cdv. Usf

Outflow Time Series File:sdn4xxvo

Inflow/Outflow Analysis

Peak _Jlflow Discbarcje: II.01 CFS at 16:00 on Mar 3 in 1950

Peak Outflow Discharge: 1.59 CFS aU 12:00 o_ Ja_ 2 in !997

Peak Reservoir Stage: 18.66 Ft

Peak Reservoir Elev: 18.66 F_

Peak Reservoir Storage: 641421. Cu-F_

: 14.725 AC-P"¢

Flow Frequency Analysis LogPearson III Coefficients

Time Series File:sdn4xxpr.tsf Mean- 0.071 SCdDev- 0.103

Project Locauion:Sea-Tac Miller Skew- 0.496

---Annual Peak Flow Rates ........ Flow Frequency Analysis .......

Flow Rate Rank Time of Peak - - Peaks - - Rank Return Prob

(CFS) (CFS) Period

Computed Peaks 2.22 I00.00 0.990

Computed Peaks 2.03 50.00 0.980

Computed Peaks 1.85 25.00 0.960

Computed Peaks 1.61 I0.00 0.900

Co_pu_ed Peaks 1.56 8.00 0.875

Computed Peaks 1.42 5.00 0.800

Computed Peaks 1.15 2.00 0.500

Confuted Peaks 0.979 1.30 0.231

Flow Frequency Analysis LogPearson III Coefficients

Time Series File:s_n4xxvo.tsf Mean- -0.378 Stc_Devs 0.144

Project Location:Sea-Tat Miller Skew. 1.926

---Annual Peak Flow Rates ........ Flow Frequency Analysis .......

Flow Rate Rank Time of Peak - - Peaks - - Rank Return Prob

(CFS) (CFS) (ft) Period

Computed Peaks 1.37 18.39 i00.00 0.990

Computed Peaks 1.09 18.02 S0.00 0.980

Computed Peaks 0.872 16.86 25.00 0.960

Computed Peaks 0.646 15.47 i0.00 0.900

Computed Peaks 0.610 15.04 8.00 0.875

Computed Peaks 0.515 14.03 5.00 0.800

Computed Peaks 0.379 7.63 2.00 0.500

Computed Peaks 0.328 5.71 1.30 0.231

J.ty2001
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S_q4X2X

D_auion COmparison Anaylsis

Base File : sdn4=_'pr, usf

New File : sdn4x:_':. 1=sf

Cutoff Units: Discharge in CFS

..... FracUion of Time .............. Check of Tolerance .......

Cuuoff Base New %Change Probability BaBe New %_ange

0.573 0.26E-02 0.12E-02 -55.0 0.26£-02 0.573 0.486 -15.2

0.618 0.20E-02 0.90E-03 -$4.9 0.20E-02 0.618 0.502 -18.8

0.663 0.15E-02 0.64E-03 -58.4 0.15E-02 0.663 0.S17 _ 1

0.708 0.12E-02 0.35E-03 -71.3 0.12E-02 0.708 0.539 -23.9

0.753 0.95E-03 0.29E-03 -69.8 0.95E-03 0.753 0 608 -19.2

0.798 0.77E-03 0.27E-03 -64.4 0.77E-03 0.798 0 639 -19.9

0.843 0.61E-03 0.26E-03 -57.2 0.61E-03 0.843 0 667 -20.9

0.888 0.48E-03 0.20E-03 -58.6 0.48E-03 0.888 0 693 -21.9

0.933 0.39E-03 0.15E-03 -62.6 0.39E-03 0.933 0 703 -24.6

0.978 0.31E-03 0. lIE-03 -64.2 0.31E-03 0.978 0 713 -27.1

1.02 0.26E-03 0.84E-04 -67.8 0.26E-03 1.02 0.843 -17.6

1 07 0.21E-03 0.55E-04 -74.2 0.21E-03 1.07 0.884 -17.2

1 ii 0.18E-03 0.50E-04 -71.4 0.18E-03 I.Ii 0.910 -18.2

1 16 0 14E-03 0.46E-04 -66.7 0.14E-03 1.16 0.954 -17.6

1 20 0 12E-03 0.43E-04 -64.2 0.12E-03 1.20 0.971 -19.3

1 25 0 10E-03 0.39E-04 -62.2 0.10E-03 1.25 0.995 -20.3

1 29 0 84E-04 0.32E-04 -62.2 0.84E-04 1.29 1.02 -20.9

1 34 0 64E-04 0.25E-04 -60.7 0.64E-04 1.34 1.05 -21.6

1.38 0 53E-04 0.18E-04 -65.2 0.53E-04 1.38 1.09 -20.9

1.43 0.48E-04 0.16E-04 -66.7 0.48E-04 1.43 1.14 -20.5

1.47 0.41E-04 0. lIE-04 -72.2 0.41E-04 1.47 1.24 -15.8

1.52 0.37E-04 0.68E-05 -81.3 0.37E-04 1.52 1.25 -17.3

1.56 0.23E-04 0.46E-05 -80.0 0.23E-04 1.36 1.35 -13.3

1.61 0.23E-04 0.00E �è�\�-100.00.23E-04 1 61 1.35 -15.7

1.65 0.21E-04 0.00E @�`0 0.21E-04 1 65 1.37 -17.3

1.70 0.16E-04 0.00E �X�-1000 0.16E-04 1 70 1.43 -15.6

1.74 0.68E-05 0.00E 4�@�`�-I000 0.68E-05 1 74 1.54 -11.8

1.79 0.46E-05 0.00E �`�-1000 0.46E-05 1 79 1.57 -11.9

1.83 0.23E-05 0.00E+00 -i00 0 0.23E-05 1 83 1.59 -13.2

1.88 0.23E-05 0.00E <�\0 0.23E-05 1 88 1.59 -15.3

1.92 0.23E-05 0.00E �è�\�-i00.00.23E-05 1.92 1.59 -17.3

1.97 0.23E-05 0.00E ä�\�-100.00.23E-05 1.97 1.59 -19.1

There is no positive excursion

Maximum nega¢ive excursion = 0.267 cfs (-27.3%)

occuring at 0.981 cfs on the Base Da_a:sdn4xxpr.nsf

and at 0.713 cfs on the New Da_a:sch14xxvo._sf

July 2001

_56-2912_001 (28)

AR 046637



szm4x2x

K_TS • SFJ_.TAC-MZLT.4_

sesummary ............................................

Till Fores_ 23.66 acres

Till Pasture 0.00 acres
Till Grass 5.29 acres

Airpor_ Fill 0.00 acres
Ou_wash Forest 16.00 acroJ1
Ouuwash Pasuure 0.00 acres

Ou_:_msh Grass 3.99 acres

Weuland 0.00 acres

Impervious 3.94 acres

Total Area : 52.88 acres

Scale Factor : i. 00 Hourly Historic

Time Series : s_4_r

C_u_e Time Series
Modify User Znput

KCRTS: SF2_TAC-MIT.7._.

seSummary ............................................

ITill Foree_ 0.00 acres

ITi!l Pasture 0.00 acres

ITill Grass 18.26 acres
IJtirport Fill 10.28 acres

IOuu_sh Foresu 0.00 acres
IOutwash Pasture 0.00 acres
Ou_wash Grass 5.71 acres

Wetland 0.00 acres

I_erviouJ 18.66 acres
............................................................

To_al Area : 52.91 acres

Scale Factor : 1.00 Hourly Historic

Time Series: sdn4xxdv
............................................................

Compute Time Series

Modify User Inpu_
.............................................................

J.iy2oo/
550-29/2.00/us;
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Log-Pearson Type I:I S_a=istics (fo,-mer!y USGS Program A!93, Jan. 1986!

Note -- Use of Log-Pearson Type _! or Pearson-Type _"._"

dzstribu_ions are for preii=Linary copulations.

User is responsible for assessmen: and

interpretation.

HOURLY FLOW $DWIB (9REDEV)

Analysis for -- 12 month period

suarzlng October 1

ending Sep_e_er 30
1949-1996

Parameter is l-day high value.

0 zero values in data

48 non-zero values in data

1.281 2.662 2.365 0.958 1.052

1.219 1.391 1.459 1.412 1.271

1.075 1.338 1.317 1.152 1.209

1.258 1.276 1.129 1.672 1.934

1.095 1.137 1.107 2.728 1.071

1.377 1.568 0.969 1.182 1.842

1.904 1.492 1.470 1.100 1.425

1.415 1.002 1.440 1.356 1.001

1.387 2.144 2.645 1.179 0.928

0.938 1.149 2.792

The following 7 s_atiszics are based on non-zero values.

Mean (logs) 0.139

Variance (logs) 0.0!6

Standard Deviation (logs) 0.128

Skewness (logs) 1.039

Standard Error of Skewness (logs) 0.343

Serlal Correlation Coefficient (logs) 0.117

Coefficient of Variation (logs) 0.916
1

HOURLY FLOW SDWlB (PREDEV)

Exceedence Recurrence Parameter

Probability Interval Value
..............................

0.9900 i 01 0 871

0, o0 0,,00.9000 I ii 0 992 "

0.8000 1 25 I 073

0oo00.2000 5 00 1 719

0.i000 10 00 2 043

0.0400 25 00 2 517

0.0200 50.00 2 921

0.0100 i00.00 3 372

0.0050 200.00 3.877

5_6-2912-001(28)

AR 046641



Log-Pearson Type IZI Sta_is:ics Iformerly USGS program A!93, Jan. 1986)
Note -- Use cf Log-Pearson Type IZI or Pearson-Type ZI=

distributions are for preliminary compuuauions.
User is responsible for assessmen_ and
innerpreuauion.

HOURLY _OW SDWIB combined POC (2006)

Analysis for -- 12 month period
star_ing October 1
ending September 30
1949-1996

Parameter is i-day high value.

0 zero values in daUs

48 non-zero values in da_a
0.412 0.571 0.625 0.383 0.512
0.464 0.407 0.601 0.455 0.447
0.450 0.480 0.517 0.361 0.455
0.499 0.469 0.454 0.532 0.444
0.452 0.467 0.416 0.627 0.468
0.486 0.427 0.414 0.260 0.423
0.333 0.541 0.418 0.473 0.455
0.374 0.298 0.450 0.463 0.353
0.357 0.483 0.502 0.439 0.367
0.323 0.461 0.619

The following 7 statistics are based on non-zero values.

Mean (logs) -0.352
Variance (logs) 0.006
Standard Deviation (logs) 0.080
Skewness (logs) -0.508
S_andard Error of Skewness (logs) 0.343
Serial Correlauion Coefficien: (logs) 0.084
Coefficien_ of Variauion (logs) -0.226

1

HOURLY FLOW SDWlB conSmined POC (2006)

Exceedence Recurrence Parameter
ProbaDiii_y Interval Value

0.9900 1.0! 0.272
0.9500 1.05 0.321
0.9000 !.ii 0.349

0.5000 2.00 0.452

o+ooo +.oo o++o Q++a Is-+O.lOOO 1o.oo 0.556 : 60.0400 25.oo o.s92
0.0200 50.00 0.615
0.0100 i00.00 0.635
0.0050 200.00 0.653

J._2ool
5J(,-2912.ooi(28)
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1
S_mulaued - HOURLY FLOW SDWIB (PREDEV)

Observe_ - HOUKLY FLOW SDWIB conmDined POZ (2006)

Mean Roo_ mean

Lower Number absolute error(l) square error(2) B_as_3_

class of ......................................
. r- : Average Percen:

I_T_: cases Average Percen_ Average De _en
......................................................

0.00 282679 0.048 - 0.079 - -0.040 "

0.20 99080 0.262 88.7 0.274 91.4 -0.248 -E3.9

C.40 35531 0.366 84.3 0.380 86.9 -0 356 -81.5

0.50 5738 0.447 82.6 C.469 86.6 -0 411 -76.0

0.60 570 0.368 60.5 0.405 66.7 -0 305 -50.Z

0.62 122 0.269 43.1 0.306 49.1 -C 230 -36.9

0.64 0 C.000 0.0 0.000 0.0 C 000 C.G

C.66 C 0.000 0.0 0.000 0.0 0 000 O.C

0.68 0 0.000 0.0 0.000 0.0 0 000 0.0

0.70 0 0.000 0.0 0.000 0.0 0.000 0.0

0.72 0 0.000 C.0 0.000 0.0 0.000 C.0

0.75 0 0.000 0.0 0.000 0 0 0.000 0.0

0.80 0 0.000 0.0 0.000 0 0 0.000 0.0

0.90 0 0.000 0.0 0.000 0 0 0.000 0.C

1.00 0 0.000 0.0 0.000 0 0 0.000 0.0

i.I0 0 0.000 0.0 0.000 0 0 0.000 0.0

1.20 0 0.000 0.0 0.000 0 0 0.000 0.0

!.30 0 0.000 0.0 0 000 0 0 0.000 0.0

1.40 0 0.000 0 0 0 000 0 0 0.000 O.0

1.60 0 0.000 0 0 0 000 0 0 0.000 C.0

1.70 0 0.000 0 0 0 000 0 0 0.000 0 0

i 80 0 0 000 0 0 0 000 0 0 0.000 0 0

i 90 0 0 000 0 0 0 000 0.0 0.000 0 0

2 00 0 0 000 0 0 0 000 0.0 0.000 0 0

2 i0 0 0 000 0 0 0 000 0.0 0.000 0 0

2 20 0 0 000 0 0 0.000 0.0 0.000 0 0

2 30 0 0 000 0 0 0.000 0.0 0.000 0 0

2 40 0 0 000 0 0 0.000 0.0 0.000 0 0

2 50 C 0 000 0 0 C.O00 0.0 0.000 0 0

2 60 0 0 000 0 0 0.000 0.0 0.000 0 0

2 70 0 0.000 0 0 0.000 0.0 0.000 0.0

2 80 0 0.000 0.0 0.000 0.0 0.000 0.0

2 90 0 0.000 0.0 0.000 0.0 0.000 0.0

3 00 0 0.000 0.0 0.000 0.0 0.000 0.0

3 !0 0 0.000 0.0 0.000 0.0 0.000 0.0
........................................................................

423720 0.131 0.192 -0.121 "

Standard error of estimate = 0.15

= square root((n/n-l}t((tot.col.5)**2-(tOt-col.7)°'2))

(I) Average = sum(IS-Of/n)
Percent = I00 ° (sum(IS-Ol/O})/n for all O > 0

(2) Average - square root(sum((S-O)'*2)/n)

Percent = i00 " square root(sum(((S-O)/O}'*2)/n) for all 0 > 0

(3) Average - sum (S-O)/n

Percen_ = i00 " stur_ (((S-O)/O)/n) for all 0 > 0

1

Simulated - HOURLY FLOW SDWIB (PREDEV)

Observed - HOURLY FLOW SDWIB comDined POC (2006)

Cases equal o: exceeding lower

linll_ & less then upper llmit Percent cases

............................ equal or Average of oases

Lower Cases Percent exceedlng limiz within class limits
class ..................................................................

Ju_ 2001
336-2912.001 (28)

AR 046643



lira: Szm Obs Szmula:ed ODserved Szmulated Observed S_.mulated O_serve=

0 00 .......... 96.65 66.71 I00.00 IO0.DO 0.01 _.05
0 20 957999080 2.26 23.38 3.35 33.29 0.28 0.30
0 40 185835531 0.44 8.39 1.09 9.90 0.45 0.44
0 50 1002 5738 0.24 1.35 0.65 1.52 0.55 0.54
0 60 151 570 0.04 0.13 0.41 0.16 0.61 0.61
0 62 138 122 0.03 0.03 0.38 0.03 0.63 0.62
0 64 128 0 0.03 0.00 0.35 0.00 0.65 C.O0
0 66 106 0 0.03 0.00 0.31 0.00 0.67 C.O0
0 68 Ii0 C 0.03 0.00 0.29 0.00 0.69 C.OC
0.70 92 0 0.02 0.00 0.26 0.00 0.71 0.00
0.72 122 0 0.03 0.00 0.24 0.00 0.73 0.00
0.75 157 0 0.04 0.00 0.21 0.00 0.77 0.00
0.80 260 0 0.06 0.00 0.18 0.00 0.84 0.00
0.90 144 C 0.03 0.00 C.ll 0.00 0.95 C.O0
1.00 96 0 0.02 0.00 0.08 0.00 1.04 O.OC
1.10 64 0 0.02 0.00 0.06 0.00 1.15 0.00
1.20 47 0 0.01 0.00 0.04 0.00 1.25 0.00
1.30 35 0 D.Ol 0.00 0.03 0.00 1.35 0.00
1.40 34 0 0.01 0.00 0.02 0.00 1.49 0.00
1.60 12 0 0.00 0.00 0.02 0.00 1.64 0.00
1.70 9 0 0.00 0.00 0.01 0.00 1.74 0.00
1.80 14 0 0.00 0.00 0.01 0.00 1.86 0.00
1.90 7 0 0.00 0.00 0.01 0.00 1.95 0.00
2.00 3 0 0.00 0 00 0.01 0.00 2.06 0.00
2.1C 5 0 0.00 0 00 0.01 0.00 2.16 0.00
2.20 4 0 0.00 0 00 0.00 0.00 2.26 0.00
2.30 6 0 0.00 0 00 0.00 0.00 2.36 0.00
2.40 0 0 0.00 0 00 0.00 0.00 0.00 0.00
2.50 1 0 0.00 0 O0 0.00 0.00 2.52 0.00
2.60 3 0 0.00 0 O0 0.00 0.00 2.65 0.00
2.70 3 0 0.00 0 O0 0.00 0.00 2.75 0.00
2.80 0 0 0.00 0 O0 0.00 0.00 0.00 0.00
2.90 0 0 0.00 0 00 0.00 0.00 0.00 0.00
3.00 0 0 0.00 0 O0 0.00 0.00 0.00 0.00
3.10 0 0 0.00 0 00 0.00 0.00 0.00 0.00

...............................................................

423720423720 i00.00 100.00 0.03 0.15

90005 Observed values are zero
68593 S_mulated values are zero
65756 Observed values are zero when simulated are zero
24249 Observed values are zero when simulated are not
2837 Observed values are not zero when simulated are

1

Simuia_ed - HOURLY FLOW SDWIB (PREDEV)
Observed - HOURLY FLOW SDWIB combined POC (2006)

Lower Number of occurrences between indicated deviations
class .............................................................
limi_ -60% -30% -10% 0% 10% 30% 60%

......................................................................

0 00 178756 3130 1444 90555 502 920 7372 0
0 20 89487 4197 1550 562 463 730 2091 0
0 40 31495 2300 645 215 155 233 488 0
0 50 4782 524 149 53 36 46 148 0
0 60 310 131 4! 17 13 18 40 0
0 62 40 36 18 8 4 13 3 0
0 64 0 0 0 0 0 0 0 0
0 66 0 0 0 0 0 0 0 0

J._200;
_56-2912-00! (28)

AR 046644



6 68 0 0 0 D 0 0 0 C
0 70 0 0 0 0 0 0 0 C
0 72 0 0 0 0 0 0 0 0
C 75 0 0 0 C 0 0 0 0
o 8o 0 0 o 0 0 0 0 C
0 90 0 0 0 0 0 0 0 0
I 00 0 0 0 0 0 0 0 0
I 10 0 0 0 0 0 0 0 0
I 20 0 0 0 0 0 0 0 0
1 30 0 0 0 0 0 0 0 0
1 40 0 0 0 0 o 0 0 o
1 60 0 0 0 0 0 0 0 0
1 7o o o o 0 0 0 0 0
I 80 0 0 0 0 0 0 0 0
I 90 0 0 0 0 0 0 0 0
2 O0 0 0 0 0 0 0 0 0
2 10 0 0 0 0 0 0 0 0
2.20 0 0 0 0 0 0 0 0
2.30 0 0 0 0 0 0 0 0
2.40 0 0 0 0 0 0 0 0
2.50 0 0 0 0 0 0 0 0
2.60 0 0 0 0 0 0 0 0
2.70 0 0 0 0 0 0 0 0
2.80 0 0 0 0 0 0 0 0
2.90 0 0 0 0 0 0 0 C
3.00 0 0 0 0 0 0 0 0
3.10 0 0 0 0 0 0 0 0

304870 10318 3847 91410 1173 1960 10142 0

J._ 2001
5_6-2912-001(28)
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SDWIB

ROUTE FLOW THROUGH FLOW SPLITTER PRIOR TO POND

DISCHARGE A GOES TO INFILTRATION, DISCHARGE B GOES TO POND

FLOW SPLITTER IS A I00 S.F. BOX WITH ORIFICE (DISCHARGE A) COIYI'ROLLING FLOW TO

INFILTRATION BASIN AND WEIR {DISCHARGE B) CONTROLLING FLOW TO POND D

AFTER ROUTING THROUGH FLOW SPLITTER, ROUTE DISCHARGE B TIME SERIES (SDWIBSPO)

THROUGH POND D

FLOW SPL!_'I_ER RESERVOIR FILE

Stage Discharge Storage Perm-Area
(Ft) (CFS) (Cu-Ft) (Sq-Ft)

A B

0.00 0.000 0 000 0 0

0.I0 0.050 0 000 10 0
0.40 0.110 0 000 40 0

0.60 0.130 0 000 60 0

0.75 0.150 0 000 75 0

0.80 0.150 0 720 80 0

1.00 0.170 8 050 100 0

I.I0 0.180 13 330 110 0

1.20 0.190 19 440 120 0

1.30 0.190 26.270 130 0

1.40 0.200 33.750 140. 0

1.46 0.200 38.530 146. 0

Reservoir Routing [Double Outlet]

Compu:ing Series:sdwlbini.tsf

and Series:sdwlbspc.tsf

Years Complete: 50
Inflow/Outflow Analysis
.......................

Peak Inflow Discharge: 23.20 CFS at 16:00 on Mar 3 in 1950

Peak A-Outflow Discharge: 0.190 CFS at 16:00 on Mar 3 in 1950

Peak B-Outflow Discharge: 22.75 CFS at 16:00 on Mar 3 in 1950

Peak Reservoir Stage: 1.25 Ft
Peak Reservoir Elev: 1.25 Ft

Peak Reservoir Storage: 125. Cu-Ft
: 0.003 Ac-Ft

Storing Time Series File:sdwlbini.tsf 50

Storing Time Series File:sdwlbspo.tsf 50

.Jusy2ool
55o-291z-ool(28;
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POND D:

Effective Storage Depth: 14.00 ft

Stage 0 Eleva=ion: 0.00 ft
Riser Head: 14.00 ft

Riser Diameter: 24.00 inches

Number of orifices: 2
Full Head Pipe

orifice # Height Diameter Discharge Diameter
(ft) (in) (CFS) (in)

! 0.00 2.60 0.686

2 12.80 3.50 0.364 6.0

Top Notch Weir: Rectangular
Length: 2.50 in

Weir Height: 13.25 ft

Stage Discharge Storage Perm-;trea

(F_) (CFS) (Cu-Ft) (Sq-Ft)
A B

0.00 0.000 0.000 0 0
1.00 0.000 0.183 105032 0

2.00 0.000 0.257 211715 0

3.00 0.000 0.319 321103 0
4.00 0.000 0.366 433230 0

5.00 0.000 0.411 667352 0

6.00 0.000 0.450 903530 0

7.00 0.000 0.481 1144090 0

8.00 0.000 0.518 1389054 0

9.00 0.000 0.550 1638448 0

10.00 0.000 0.583 1892299 0

I!.00 0.000 0.609 2150631 0

12.00 0.000 0.634 2413468 0

13.00 0.000 0.764 2680839 0

14.00 0.000 1.320 2952767 0

15.00 0.000 16.600 3049200 0

Inflow/Outflow Analysis
.......................

Peak Inflow Discharge: 22.75 CFS a_ 16:00 on Mar 3 in 1950

Peak B-Outflow Discharge: 0.599 CFS at 11:00 on Mar 14 in 1972
Peak Reservoir Stage: 10.63 Ft
Peak Reservoir Elev: 10.63 Ft

Peak Reservoir Storage: 2054369. Cu-Ft
: 47.162 Ac-Ft

July 200!
556-2912-00! (28)
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Flow Frequency Analysis LogPearson !Ii Coefficients

Time Series Fiie:sdwlbpre.tsf Mea/%= 0.152 SnclDev= 0,129

Pro3ecc Locatlon:Sea-Tac Miller Skew- 0.772

---Annual Peak Flow Rates ........ Flow Frequency Analysis .......

Flow Rate Rank Time of Peak - - Peaks - - Rank Renurn Prob

(CFS) (CFS) Period

Computed Peaks 3.34 100.00 0,990

Computed Peaks 2.93 50.00 0,980

Computed Peaks 2.56 25.00 0.960

Computed Peaks 2.11 I0.00 0.900

Computed Peaks 2.03 8.00 0,875

Computed Peaks 1.79 5.00 0.800

Computed Peaks 1,37 2.00 0.500

Computed Peaks 1,13 1.30 0.231

Flow Frequency Analysis LogPearson III Coefficients

Time Series File:sdwlbr20.tsf Mean, -0.360 StdDev, 0.070
Project Loca_ion:Sea-Tac Miller Skew, -0.240

---Annual Peak Flow Rates ........ Flow Frequency Analysis .......
Flow Rate Rank Time of Peak - - Peaks - - Rank Re_urn Prob

(CFS) (CFS) (f_) Period

Computed Peaks 0.617 11.33 I00.00 0.990

Computed Peaks 0.595 10.47 50.00 0.980

Computed Peaks 0.571 9.63 25.00 0.960

Computed Peaks 0.534 8.50 I0.00 0.900

Computed Peaks 0.525 8.23 8.00 0.875
Computed Peaks 0.500 7,53 5.00 0.800

Computed Peaks 0.439 5.72 2.00 0.500

Computed Peaks 0.387 4.47 1.30 0.231

_56-29;2._;_2a;
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Durazion Comparzson Anaylsis
Base File: sdwlbpre.=sf
New File: sdwlDr20.tsf

Cutoff Units: Dischar�e in CFS

..... Fraction of Time .............. Check of Tolerance .......

Cutoff Base New %Change Probability Base New %Change
0.683 0.29E-02 0.00E+00 -I00.0 0.29E-02 0.683 0.554 -19.0

0.751 0.21E-02 0.90E \�-i00.00.21E-02 0.751 0.562 -25.2
0.819 0,16E-02 0.00E+00 -I00.0 0.16E-02 0.819 0.567 -30.8

0.887 0.12E-02 0.00E+00 -I00.0 0.12E-02 0.887 0.573 -35.4

0.955 0.95E-03 0.00E ð�`�-I00.00.95E-03 0.955 0.578 -39.5
1.02 0.74E-03 0.00E+00 -I00.0 0.74E-03 1.02 0.581 -43.2

1.09 0.60E-03 0.00E+00 -I00.0 0.60E-03 1.09 0.584 -46.5

1.16 0.49E-03 0.OOE+00 -I00.0 0.49E-03 1.16 0.586 -49.4
1.23 0.39E-03 0.00E+00 -I00.0 0.39E-03 1.23 0.588 -52.1

1.29 0.32E-03 0.00E+00 -i00.0 0.32E-03 1.29 0.589 -54.5

1.36 0.27E-03 0.00E �`�-I00.00.27E-03 1.36 0.590 -56.7

1.43 0.22E-03 0.00E+00 -I00.0 0.22E-03 1.43 0.592 -58 6
1.50 0.19E-03 O.OOE �ð�\�-100.00.19E-03 1.50 0.592 -60 5

1.57 0.17E-03 0.00E+00 -I00.0 0.17E-03 1.57 0,593 -62 2

1.63 0.14E-03 0.00E �ð�d�-I00.00.14E-03 1.63 0.593 -63 7

1.70 0.13E-03 0.00E+00 -I00.0 0.13E-03 1.70 0.594 -65 1

1.77 0.11E-03 0.00E+00 -100.0 0.11E-03 1.77 0.595 -66 4

-I00.00.98E-04 1.84 0.595 -67.6

1.91 0.71E-04 0 00E+00 -I00.0 0.71E-04 1.91 0.597 -68.7

1.97 0.62E-04 0 00E �D�`�-1000 0.62E-04 1.97 0.597 -69,7

2.04 0.55E-04 0 00E @�`�-1000 0,55E-04 2,04 0.598 -70.7

2.11 0.50E-04 0 00E �@�`0 0.50E-04 2.11 0.598 -71,7

2.18 0.43E-04 0 00E+00 -I00 0 0.43E-04 2.18 0.598 -72,5

2.25 0.37E-04 0 00E �@�d0 0.37E-04 2.25 0.599 -73,3

2.31 0.30E-04 0.00E+00 -I00 0 0.30E-04 2.31 0 600 -74,1

2.38 0.18E-04 0,00E+00 -100.0 0.18E-04 2.38 0 601 -74.8

2.45 0 16E-04 0.00E ð�`0.16E-04 2.45 0 601 -75.5

2.52 0 16E-04 0.00E+00 -I00.0 0.16E-04 2.52 0 601 -76.1
2.59 0 14E-04 0.00E+00 -I00.0 0.14E-04 2.59 0 601 -76,7

2.65 0 91E-05 0.00E �\�-100.00.91E-05 2.65 0 602 -77.3

2.72 C 46E-05 0.00E+00 -100.0 0.46E-05 2,72 0 602 -77.9

2.79 0 23E-05 0.00E �\0.23E-05 2.79 0 603 -78.4

There is no positive excursion

Maximum negative excursion = 2.19 cfs -78.4%)

occuring at 2.79 cfs on the Base Data:sdwlbpre.tsf
and at 0.603 cfs on _he New Da_a:sdwlbr20.tsf

J._y2001
5_29J;._i(2a)
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Log-Pearson Type ZII Sta_lsuics (formerly USGS Program A!93, Jan. 1986)

Note -- Use of Log-Pearson Type Ill or Pearson-Type ill

distributions are for preliminary computa:_ons.

User is responsible for assessmen: and

interpretation,

HOURLY FLOW SDNI PFLEDEV

Analysis for -- 12 month period

szar_ing October 1

ending September 30

1949-1996

Paraumeter is 1-day high value.

0 zero values in data

48 non-zero values in da_a

0.566 0.948 0.614 0.407 0.460

0.528 0.518 0.548 0.603 0.561

0.456 0.494 0.504 0.514 0.519

0.525 0.495 0.478 0.737 0.859

0.429 0.488 0.481 0,757 0.412

0.605 0.657 0.422 0.534 0.834

0.861 0.642 0.637 0.484 0.644

0.554 0.452 0.573 0.558 0.453
0.629 0.877 0.814 0.515 0.420

_.424 0.513 0.712

The following 7 stazistics are based on non-zero values.

Mean (logs) -0.250

Variance (logs) 0.009

S_andard Deviation (logs) 0.097

Skewness (logs) 0.690

S_andard Error of Skewness (logs) 0.343

Serial Correlation Coefficient (logs) 0.209

Coefficient of Variation (logs) -013B8
!

HOURLY FLOW SDNI PREDEV

Exceedence Recurrence Parameter

Probabi!ity Interval Value

..............................0.9,00 I0!
0.9500 1.05 0.409

0 •8000 1.25 0. 465

0. 5000 2.00 0. 549

0.2000 5.00 0.671

0.1000 it.00 C.757

0. 0400 25. O0 0. 872

0. 0200 50 •00 0 •961

0.0100 100.00 !.054

0. 0050 200.00 i •152

J.b200/
5_6-2912-001628)
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Log-Pearson Type Ill Statistics (formerly USGS Program A!93, Jan. 1986!
Note -- Use of Log-Pearson Type IIZ or Pearson-Type I!!

dis:ribuuions are for preliminary computa:ions.
User iS responsible for assessment and
in_erpreuauion.

HOURLY FLOW SDNI 2006

Analysis for -- 12 month period
startlng October 1
ending September 30
1949-1996

Parameter is 1-day high value.

0 zero values in data

48 non-zero values in data
0.212 0.253 0.731 0.188 0.230
0.228 0.233 0.272 0.229 0.243
0.213 0.422 0.249 0.184 0.237
0.251 0.275 0.222 0.244 0.226
0.214 0.236 0.241 0.501 0.266
0.238 0.224 0.232 0.201 0.243
0.183 0.536 0.222 0.245 0.234
0.194 0.209 0.267 0.353 0.209
0.202 0.436 0.432 0.246 0.198
0.179 0.255 0.712

The following 7 statistics are based on non-zero values.

Mean (logs_ -0.587
Varlance (logs) 0.021
Standard Deviation (logs) 0.143
Skewness (logs) 1.824
Standard Error of Skewness {logs) 0.343
Serial Correlation Coefficien_ (logs) -0.061
Coefficien: of Variation (logs) -0.244

l

HOURLY FLOW SUN1 2006

Exceedence Recurrence Parameter
Probability Interval Value
..............................

0.9900 1.01 0.181

0.9000 1 ii 0.190 _" I
0.8000 1 25 0.199

00000.2000 5 00 0.320
0.I000 I0 00 0.399
0.0400 25 00 0.534
0.0200 50.00 0.664
0.0100 I00.00 0.825
0.0050 200.00 1.023

J.ly2ooi
556-2912-00l 62&)
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i
S_mulaued - HOURLY FLOW SDNI pREDEV

observed - HOURLY FLOW SDNI 2006

Mean Root mean

Lower Number absolute error(l) square error(2} Bias(3}
......................................

class of ...................

limit cases Average Percent Average Percent Average Percent
........................................................................

0.00 329033 0.020 " 0.032 - -0.018

C.09 8_79 0.086 90.2 0.089 93.9 -0.079 -83.1

0.i0 40i7 0.092 89.4 0.095 92 5 -0.086 -84.2

0.11 3696 0.096 89.3 0.I00 92 6 -0.089 -82.9

0.ii 13281 0.103 89.3 0.106 92 5 -0.096 -83.4

0.12 I1523 0.Iii 88.6 0.114 91 5 -0.103 -8_.9

0.13 9382 0.118 87.7 0.122 90 8 -0.III -82.6

0.14 8931 0.127 87.4 0.131 90 4 -0.119 -82.4

0.15 7276 0.135 87.3 0.140 90 2 -0.127 -82.3

0.16 5911 0.142 86.3 0.147 89 4 -0.135 -81.8

0.17 8415 0.155 86.2 0.160 89 0 -0.146 -81.5

0.19 3414 0.165 85.0 0.171 88 1 -0.157 -80.7

0.20 4903 0.176 83.9 0.182 87 0 -0.168 -80.2

0.22 1684 0.185 82.4 0.192 85.4 -0.177 -78 6

G.23 1713 0.197 82.4 0.203 85.1 -0.186 -78 1

0.25 850 0.210 81.0 0.217 83.8 -0.195 -75 !

0.27 303 0.217 78.7 0.226 81.9 -0.199 -72 3

0.29 72 0.232 77.4 0.240 80.0 -0.204 -68 0

0.31 85 0.247 76.2 0.259 79.8 -0.232 -71 6

0.34 44 0.252 72.1 0.264 75.3 -0.243 -69 5

0.36 55 0.281 74.9 0.294 78.3 -0.264 -70 5

0.39 76 0 299 73 8 0 308 76.2 -0.294 -72 6

0.42 43 0 319 73 6 0 326 75.3 -0.304 -70.1

0.45 40 0 334 71 0 0 352 74.8 -0.330 -70.2

0.49 34 0 373 73 1 0 386 75.6 -0.373 -73.1

0.53 26 0 408 74 7 0 421 77.1 -C.407 -74.5

0.57 ii O 371 62 9 C 406 68.9 -0.363 -61.5

0.61 5 0 488 76.7 0 492 77.4 -0.488 -76.7

0.66 8 0 457 66.5 0.486 70.7 -0 457 -66.5

0.71 5 0.465 64.1 0.481 65.9 -0 465 -64,1

0.76 1 0.706 89.7 0.706 89.7 -0 706 -89.7

0.82 4 0.582 69.5 0.597 71.3 -0 582 -69.5

0.88 0 0.000 0.0 0.000 0.0 0 000 0.0

0.95 0 0.000 0.0 0.000 0.0 0 000 0.0

1.00 0 0.000 0.0 0.000 0.0 0 000 0.0
........................................................................

423720 0.044 * 0.070 - -0.040 "

Standard error of estimate ffi 0.06

= square root((n/n-!)*((tot.col.5)'*2-(tot.col.7)''2))

(!) Average - sum(IS-Of/n)
Percent = I00 " (s_Lm(IS-Ol/O))/n for all O > 0

(2) Average - square root(sum((S-O)'*2)/n)

Percent = 100 * square root(sum((($-O)/O)'*2)/n) for all O > 0

(3) Average = sum (5-O)/n
Percent = 100 " su_ (((S-O)/O)/n) for all O > 0

1

Simulated - HOURLY FLOW SDNI PREDEV

Observed - HOURLY FLOW SDNI 2006

Cases equal or exceeding lower

iimit & less then upper limi_ Percent cases

............................ equal or Average of cases

Lower Cases Percent exceeding limit wlthin class limits
class ..................................................................

Ju__ool
_6-2912-001(28)
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l'.m_z Sim Obs S_mulated Observed S_mulated Observed S_mulatee Observez
.......................................................................

0.00-t***-**-- 97.35 77.65 I00.00 i00.00 0.00 0.02
0 09 1431 8879 0.34 2.10 2.65 22.35 0.09 0.09
0 10 655 4017 0.15 0.95 2.31 20.25 0.10 0.1C
0 ii 617 3696 0.15 0.87 2.16 19.30 0.i! 0.ii
0 ii 106613281 0.25 3.13 2.01 18.43 0.I! 0.12
0 12 94511523 0.22 2.72 1.76 15.30 0.12 0.12
0 13 781 9382 0.18 2 21 1.54 12.58 0.13 0.13
0 14 672 8931 0.16 2 ii 1.35 10.36 0.15 C.15
0.15 573 7276 0.14 1 72 1.19 8.25 0.15 0.15
0.16 546 5911 0.13 i 40 1.06 6.54 0.16 0.16
0.17 832 8415 0.20 1 99 0.93 5.14 0.18 0.18
0.19 366 3414 0.09 0 81 0.73 3.16 0.20 0.19
0.20 550 4903 0.13 1 16 0 65 2.35 0.21 0.21
0.22 247 1684 0.06 0 40 0 52 1.19 0.22 0.22
0.23 387 1713 0.09 0 40 0 46 0.80 0.24 0.24
0.25 314 850 0.07 0.20 0 37 0.39 0.26 0.26
0.27 247 303 0.06 0.07 0 29 0.19 0.28 0.28
0.29 206 72 0.05 0.02 0 23 0.12 0.30 0.30
0.31 222 85 0.05 0.02 0 19 0.10 0.32 0.32
0.34 117 44 0.03 0.01 0 13 0.08 0.35 0.35
0.36 120 55 0.03 0.01 0 Ii 0.07 0.37 0.38
0.39 87 76 0.02 0.02 0 08 0.06 0.40 0.41
0.42 55 43 0.0! 0.01 0.06 0.04 0.43 0.43
0.45 62 40 0.01 0.01 0.04 0.03 0.47 0.4 _
0.49 44 34 0.01 0.01 0.03 0 02 0.51 0.51
0.53 20 26 0.00 0.01 0.02 0 0! 0.55 0.55
0.57 14 II 0.00 0.00 0.01 0 01 0.58 0.59
0.61 17 5 0.00 0.00 0.01 0 01 0.64 0.64
0.66 6 8 0.00 0.00 0.01 0 00 0.67 0.69
0.71 9 5 0.00 0.00 0.00 0 00 0.73 0.72
0.76 3 1 0,00 0.00 0.00 0 00 0.80 0.79
0.82 7 4 0.00 0.00 0.00 0 O0 0.85 0.84
0.88 1 0 0.00 0.00 0.00 0 O0 0.95 0.00
0.95 0 0 0.00 0.00 0.00 0 O0 0.00 0.00
1.00 0 0 0.00 0.00 0.00 0 00 0.00 0.00

...............................................................

423720423720 100.00 100.00 0.01 0.05

336 Observed values are zero
68593 S:/nulated values are zero

336 Observed values are zero when slmulated are zero
0 Observed values are zero when simulated are not

68257 Observed values are not zero when simulated are

1
Simulated - HOURLY FLOW SDN1 PREDEV
Observed - HOURLY FLOW SDNI 2006

Lower Nun_er of occurren=es between indicated deviations
class .............................................................

limit -60% -30% -10% 0% 10% 30% 60%
......................................................................

0 O0 315353 3356 1529 829 563 918 6485 0
0 09 7842 404 144 67 63 89 270 0
0 i0 3555 172 98 34 24 44 90 0
0 Ii 3236 191 59 34 21 52 103 0
0 Ii 11681 605 297 99 92 145 362 0
0 12 10099 592 220 87 76 131 318 0
0 13 8174 478 218 78 74 115 245 0
0 14 7792 492 180 71 70 86 240 0

J._200/
55&2912-00l(2_
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C.15 E343 394 !57 57 56 76 !93 C
C.16 _I04 253 159 46 39 67 143 0
C.I _ 733T 470 182 60 63 85 218 0
C.19 2925 236 i0! 26 20 26 80 C
0.20 4208 320 124 55 35 59 102 0
C.22 1421 129 52 16 14 13 39 0
0.23 1462 133 34 8 13 16 4T 0
C.25 720 63 16 5 14 3 29 0
C.2 _ 251 24 8 2 5 3 I0 C
C.29 58 7 1 0 0 2 4 0
C.31 75 4 2 2 0 3 1 C
0.34 35 4 2 1 0 1 1 0
0.36 45 4 2 1 1 0 2 0
0.39 65 _ 3 0 0 0 1 0
G.42 35 6 0 0 0 0 2 0
0.45 31 4 3 1 0 1 0 C
0.49 27 5 1 1 0 0 0 C
0.53 23 2 0 0 ! 0 0 0
0.57 8 1 1 0 1 0 0 0
0.61 4 1 0 0 0 0 0 0
0.66 6 1 1 0 0 0 0 0
0.71 2 3 0 0 0 0 0 0
0.76 1 0 0 0 0 0 0 0
G.82 3 1 0 0 0 0 0 0
0.8B 0 0 0 0 0 0 0 0
0.95 0 0 0 0 0 0 0 0
1.00 0 0 0 0 0 0 0 0

.....................................................................

397919 8462 3594 1580 1245 1935 8985 0

.July 2001
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SD__. V_."

Reten:icn/De:en:io_ Fa=i!i:y

.. Fe ..... y: De:e=:ion Vaui:

_aci!icy Wid:h: !!_.00 f:

_aci!i_y _ea: 22000. S_. ft

E_e:::ve S:=rage Dep_: 12.00 f:

S:a_e 0 Eievati=n: 0.00 f:

S=orzge Voi'_me: .264000. =u. ft
)_ser Head: 12.00

P_ser Diameter: 24.00 i_=hes

Number of criflces: 3

P_I! Head _i_e

Orifice # Heigh: Diame:er Discharge Diameter
(ft) (in) (CFS) (in)

i 0.00 1.90 0.339

2 8.20 2.00 0.211 4.0

3 9.70 2.30 0.218 6.0

Top NoU=h Weir: Recuza_uiar " " -
Lm_uh: 2.40 in

Weir Height: 10.50 f:

Ouzflow Ratlng C,a_-ve: None

Szage E!eva:ion S:¢rage Dis:b_rge Perco!auion
(_:) (f:) (cu. f:) (ac-f_) (cfs) (cfs)

O.OC 0.00 C. 0.00_ 0.000 0.00"
0.02 0.02 440. 0.010 0.014 0.00
0.04 0.04 880. 0.020 0.019 0.00

0.06 0.06 1320. 0.030 0.024 0.00
0.08 0.08 1760. 0.040 0.028 0.00

0.10 0.10 2200. 0.051 0.031 0.00

0.12 0.12 2640. 0.061 0.034 0.00
0.14 0.14 3080. 0.071 0.036 0.00

0.16 0.16 3520. 0.06! 0.039 0.00

0.18 0.!8 3960. 0.091 0.041 0.00

C.46 0.46 i_120. 0.232 0.066 0.00

0.74 0.74 16280. 0.374 0.084 0.00

1.02 1.02 22440. 0.515 0.099 0.00

1.29 1.29 26380. 0.652 0.111 0.00

1.57 1.57 34540. 0.793 0.123 0.00

1.65 1.85 40700, 0.934 0.133 0,00

2.13 2.!3 4686_, 1.076 0.143 0.00

2.41 2.41 53020. 1.217 0,152 0.00

2.69 2,69 59180. 1.359 0.16! 0.00

2.97 2.97 65340. 1.500 0,169 0.00
3.25 3.25 71500, 1.641 0.!_6 0.00

3._3 3.53 77660. 1.783 C.184 0.00

3.SI 3.81 e3820, 1.924 0.191 0.00

4.09 4.09 89980. 2.066 0.198 0.00

4.36 4.36 95920, 2.202 0.205 0.00

4.64 4.64 102080. 2.343 0.211 0.00

4.92 4.92 i06240. 2.485 0,217 0,00

5.20 5.20 114400, 2.626 0.223 0.00

5.48 5.48 120560. 2.768 0.229 0.00

J._2_y
_-_y _
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SDNIVA_T
• Q

5.?_ 5.?_ 12_72C- 2.90_ C.235 0.0_

6.0_ _.04 1_2880. _.051 C.241 0.00

6.32 6.32 139040. Z.192 C.246 0.00

6.60 6.60 145200. 3.33_ C.25! 0.00

6.86 6.88 _..36C. 3.4T5 C._7 0.0__ =_ C.00
7.._ "= 157300. 3 0.26:

7.43 7.43 163460. 3.753 0.267 0.00
7.71 7.71 169620. 3.894 C.272 C.0C

T.9_ T.99 175780 4.0_5 0.277 C.O0

5.20 8.20 180400 4.141 0.280 0.00

8 22 8.22 _80840 4.152 C.282 0.00

E 24 8.24 181280 4.182 0.284 0.00

8 26 8.28 181720 4.172 0.289 0 00

8 28 8.28 182160 4.182 0.295 0 00
8 30 8.30 182600 4.192 0.302 0 00

8 32 8.32 183040 4.202 C.312 0 00

8 35 8.35 183700 4.217 0.321 0 00

6 37 8.57 184140 4.227 0.328 0 00

8 39 8.39 184580 4.237 0.331 0 00

6 67 8.67 190740 4.379 0.362 0 O0
8 95 8.95 196900 4.520" _.387 0 00

9 22 5.22 202840 4.657 0.407 0 00
9 50 9.50 209000 4.798 0.426 0.00

9 70 9.70 213400 4.899 0.438 0.00

9 72 9.72 213840 4.909 0.441 0.00

9 75 9.75 214500 4.924 0.446 0.00

9 77 9.77 214940 4.934 0.454 0.00
9 80 9.80 215800 4.949 0.465 0.00

9 82 9.82 _i6040 4.960 0.478 0.00"

9 84 _.84 216480 4.970 0.493 C.O0

9 87 9.87 217140 4.985 0.506 0.00

9 89 9.89 217580 4.995 0.512 0.00

9 92 _.92 218240 5.010 0.517 0.00

10.19 10.19 224180 5.146 0.567 0.00

10.47 10.47 230340 5.288 0.607 0.00
10.50 10.50 231000 5.303 0.610 0.00

10.69 10.69 235180 5.399 0.677 0.00
10.88 10.88 239360 5.495 0.750 0.00

11.06 11.06 243320. 5.586 0.843 0.00

11.25 11.25 247500 5.682 0.954 0.00

11.44 11.44 251680 5.778 1.080 0.00

11 63 11.63 255860 5.874 1.210 0.00
q_
_ 81 11.81 259820 5.965 1.350 0.00
12 00 12.00 264000 _.061 1.500 0.00

12 i0 12.10 266200 6.111 2.130 0.00

12 20 12.20 268400 6.162 3.260 0 00

12 30 12.30 270600 6.212 4.730 0 00

12 40 12.40 27280_ 6.263 6.460 0 00

12 50 12.50 275000 6.313 8 430 0 O0
12 60 12.60 277200 6.364 i0 610 0 00

12 70 12.70 279400 6.414 12 970 0 00

12 80 12.80 281600 6.465 15 i00 0.00
12 90 12.90 283800 6.515 15 930 0.00

13.00 13.00 286000 6.566 16 710 0.00

!3.!0 13.10 288200 6.618 17 460 0.00

15.20 13.20 290400 6.667 18.170 0.00

13.50 13.30 292600. 6.717 18.860 0.00

_" J._ 2001
55_2912-001 _
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S'JA_ VAUL ."

13.40 13.40 29480C. 6.768 19.520 0.00
13.50 I_.5G 297000. 6.818 20.150 0.0C

13.60 13.60 299200. _.869 20.770 0.0C

!_.70 13.70 301400. 6._!_ 21.3_0 O.00

i_.80 13.80 303600_ !6_97C _1.94_ 0.0C

13.90 !_.90 30580C. 7.020 22.509 C.O_

July2oo/
556-2912-001(28)
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SD_'.VA_.T

_ou'.e T_me "_ri_- -_ •='-Fa-.i-i-.y
".'..flowTim=_ Series File: s_---.ix__.'-sf

_--_f;ow Time Series F.!e:s_.u-_v_

%nf;ow/Ou-flow .__naiysis
Peak lu_-'iow2_s:ha-ge: _.S7 CFS a- _,:OD _.-.0-: 26 _--ni986

Peak Ou-f!ow D_-scharge: 0.820 CFS at 12:00 on Ja_ 2 in 19-¢_
Peak _ese.-'vclrS=age: !I.G2 F'.
Peak Reservoir Ziev: !i. 0_ F:

Pe_ Keservo_-r S-cr_ge: 242_..=._. Cu-F:
: 5.564 Ac-F'.

July 2001
5J6-2912-001 (28)
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SDNI ""L_Uv_

Flow Fre_aen=y A_.aiysis LogPearsc= -_: Coe ==' "If._ s
T:me Series Fi!e:sdn!x.___.usf Mean= -0.256 SudDev= C.I_I

Pro_e:: Lo=a::cn:Sea-Ta= Miller Skew- C._15

---Annual Peak Flow Race_ ........ Flow .-"re_ue_=5- _,_z!ys!s .......
Flow Raze Rank T_m.e of Peak - - _eaks - - Ra_k Re:'__--:.Prob

(CFSI (=FS) PerLo_

Co=_u:e_ _eaks !.OB IOD.DD _.99C

C_¢pu_ed _eaks D.995 50.00 c.gBc

Co_uued Peaks 0,904 25.00 C,96_

=:m_uued _eaks 0.7_9 ID.00 G.90_

Ccm_.,u:ed _eaks 0.765 B.00 C,_T_

Cc.-__--uzed_eaks 0.700 5.00 C.80C
Cc¢_u_ed _eaks 0.569 2.00 0.50_

Com_.uzed Peaks 0.485 1.30 0.2_1

F2ow Fre_aency Analysis LogPearson ==_ Coefficients

T_me Series Pile:s_nl_vo,:s_ Mean= -0.5_5 S_dLDev- 0.150

Pro_e=_ Loca=ioa:Sea-Tac Miller Skew- !._84

---Ar_nual Peak Flow Re:es ........ Flow Frequency Analysis .......
Flow Ra:e Rank T_-me o5 Peak - - Peaks - - Ram,k Re:u---a Prob

(CFS) (:YS) (f:) Period

:ompuued Peaks 0.849 11.07 I00.00 0.990

Comp.u:ed Peaks 0.6_4 10.71 50.00 0.980

Computed _eaks 0._50 !O.10 25.00 0.960

Co_u_ed Peaks 0._I0 9.27 I0.00 0.900

Co_u:ed _eaks 0.387 8.9E S,O0 0.675

Compu:e_ Peaks 0.326 B.37 5.00 C.BDD

Compu:ed _eak_ 0.237 5.86 2.00 0.500

Computed Peaks 0.200 4.18 1.30 0.2_!

July 2001

556-2912-001 {28)
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$D_ VAD'_T

Dura:ic= C..--_. ".--is:= Aaay!s_s
Base _iie : s_Ix._-.. =s_

_ew File: s__v:.:s_

"u:"_f _n_:s: D_scharge in C=¢

..... Frac:_o= cf Time .............. _heck of T_ieram.ce .......

Cu:off Base New %Cha.nge Probabili=y Base New %Change
0.28_ C.24E-02 0.I!E-02 -54.9 0.24E-02 0.2E5 C.261 -E.;

0.307 0.19E-02 C.!0E-02 -47.8 0.19E-02 0.307 0.267 -i_.8

0.32_ 0,15E-02 0.95E-03 -36.0 0.!5E-02 0.328 C._,'-3 -16.6

0.34_ 0.12K-_2 C.S3E-03 -29.2 0.12E-02 0,349 0.279 -20.C

0.371 0.89E-03 0.70E103 -21.5 0.EgE-03 0.371 0.339 -8.5

C.392 0 73E-0_ 0.57E-03 -21,"• . D.73E-03 0.392 0 365 -7.D

0.41_ C.60H-03 0.37E-03 -38.8 0.60E-03 0.413 0.3B_ -6.2

C.435 0.47E-03 0.23E-03 -SI.7 0.47E-03 0.435 0.404 -7.0

0,456 0.39E-05 0.16E-03 -54.1 0.39E-03 0.456 0.409 -iC.3

0.477 0.32E-03 0.17E-03 -47.9 0.32E-03 0.477 0.421 -11.7
0.498 C.26E-03 0.16E-03 -40.9 0.26E-03 0.498 0.430 -13.5

0.520 0.2DE-03 C.!2E-03 -38.6 0.20E-03 0.520 0.438 -15.7

0.541 0.17_-03 0,96E-04 -43.2 0.!7E-03 0,541 0.472 -12.8

0.562 0.!3E-03 0,82E-04 -39.0 0._3E-03 0.562 0.509 -9.6

0.584 0.ilE-03 0,57_-04 -50,0 0.1!E-03 0.584 C,529 -9.4

0.605 0.!0E-03 0.34E-04 -65,9 0.10E-03 0.605 0.540 -!0.8

0.626 0.89E-04 0.2!E-04 -76.9 0.89E-04 0.626 C.550 -12.2

0.646 0.71E-04 0.18E-04 -74.2 0.71E-04 0.648 0.575 -11.2

0,669 0._3E-04 0.14_-04 -73.9 0.53E-04 0,669 0.588 -12.1

0.690 0.50E-04 0.14E-04 -72.7 0.50E-04 0.690 0.5E9 -14.7

0,712 0.46E-04 0.ii_-04 -75.0 0.46Z-04 0.712 0.590 -17.0

0,7_3 0.34E-04 0.91E-05 -73,5 0.34E-04. 0.733 D.606 -17.3

0.754 0,25_-04 0.91E-05 -63.6 0.25E-04 0.754 0.622 -17.5

0.776 0.23E-04 0.91E-05 -60.0 0.23E-04 0.776 0.625 -19,4

0.797 0.23E-04 0.46E-05 -80.0 0.23E-04 0.797 .0.625 -21.6

3,818 0.2!_-04 0.23E-05 -88.9 0.21E-04 0.818 0.637 -22.1

0.840 0.14E-04 0.00E_00 -!00.0 0.14E-04 0.840 0.693 -17.5

0.861 0.68E-05 0.00E*00 -!00.0 0.6BE-05 0.861 0,781 -9,3

0.882 0.23E-05 C.OOE*O0 -!00.0 0.23E-05 0.882 0.820 -7.1
0.904 0.23E-05 0.00E_00 -i00.0 0.23E-05 0,904 0,620 -9.3

0.925 0.23E-05 0.00E_00 -!00._ 0.23E-05 0.925 0.620 -11.4

There is no posi=!ve excursion

Maximun negative excursion = O,IBB cfs (-23.1%)

occurln; a: 0.813 c_s on =he Base Da:a:sdnlx_D.usf
ar,d az 0 625 ,_ on

. - s :he New Daua:sdal_vo.:sf
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-_-Le-n_. Use S"-n_a--v
':'.if" ._'.'-es'. _ ._7 a=res

T:II Grass I._. a=res
..... a m es

Ou-wash ._'cres: S .74 acres

Oucwash Pas:'--Te 0.00 acres
C_u:wash Grass 1.92 a=rec_
IWe:ia_d 0.21 ca res

i.--_e.--_ious I.9"/acres

Tore! Area : 2!.56 acres
S=aie _ac _ :. : r i.00 Ho"-rly Hisuori--

Time Series: sdn!x__

' Co=_pu:e T:me Series
Modify User Lupu_

•-Land Use Summa_-y

:TAll Fores: 0.00 acres
ITi!! Pasu_e 0.00 acres
IT!!! Grass 1.97 acres"
_Ai.-por:Fill 0.00 acres
Ou:wash Fores_ 0.00 acres
Ou:wash Pasture O.O0 acres
Ou:wash Grass 6.14 acres
We:la=_ 0.21 acres

X_e.-vious 13.24 acres

To:a! _=ee : 21.56 acres

Scale Fat=or : !.O0 Hourly Historic

Time Series: s_ulx d

C_uce Time Series
Modify User _n_u:

J./y200/
556-;9/;.oo/(zaj
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Log-Pearson Type I!! Statistics (formerly USGS Program A!93, Jan. 19861
Note -- Use of Log-Pearson Type II_ or Pearson-Type i_I

distributions are for Drellmu%nary computations.
User is responsible for assessmen: and
interpretation.

HOURLY FLOW SDWIA (PREDEV)

Analysis for -- 12 month period
s_ar_ing October !
ending Septem_er 30
1949-1996

Parameter is 1-day high value.

0 zero values in data

48 non-zero values in data
0.270 0.756 0.849 0.216 0.226
0.265 0.404 0.429 0.316 0.269
0.243 0.346 0.325 0.241 0.268
0.299 0.302 0.255 0.457 0.404
0.266 0.251 0.268 0.923 0.261
0.294 0.361 0.223 0.239 0.372
0.387 0.330 0.321 0.266 0.288
0.335 0.204 0.358 0.336 0.204
C.279 0.513 0.922 0.254 0.189
0.189 0.239 0.959

The following 7 statistics are based on non-zero values.

Mean (logs) -0.489
Varlance (logs) 0.032
Standard Deviauion (logs) 0.178
Skewness (logs) 1.397
S_an_ard Error of Skewness (logs) 0.343
Serial Correlation Coefficien: (logs) 0.104
Coefficient of Variation (logs) -0.365

1

HOURLY FLOW SDWIA (PREDEV}

Exceedence Recurrence Parameter
Probability Interval Value

0.9900 !.01 0.188
0.9500 1.05 0.200
0.9000 l.ll 0.211

0.5000 2.00 0.296 ]--v-_ -- ,--,-ij_

0.2000 5.00 0.433

0.0400 25.00 0.777
0.0200 50.00 0.984
0.0100 100.00 1.242
0.0050 200.00 1.560

July2ool
556-2912-00l (28)
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Log-Pearson Type iii Statistics (formerly USGS Program A193, Jan. !986_

Note -- Dse of Log-Pearson Type If! or Pearson-Type I_:

dlstriDuuions are for preliminary computauions.

User is responsible for assessment and

interpretation.

HOUKLY FLOW SDWIA combined POC flow (2006)

Analysis for -- 12 month period

starting October 1

ending Septem%ber 30
1949-1996

Parameter is 1-day high value.

0 zero values in data

48 non-zero values in data

0.013 0.051 0.601 0.012 0.018

0.015 0.013 0.050 0.016 0.016

0.014 0.016 0.019 0.009 0.015

0.018 0.016 0.015 0.019 0.015

0.017 0.016 0.013 0.484 0.016

0.018 0.014 0.013 0.004 0.013

0.009 0.018 0.013 0.016 0.014

0.011 0.008 0.015 0.015 0.010

0.009 0.017 0.017 0.014 0.011
0.007 0.015 0.058

The following 7 s_a_istics are based on non-zero values.

Mean (logs} -1.765

Variance (logs) 0.136

S_andard Deviazion (logs) 0.369

Skewness (logs) 2.904

Standard Error of Skewness (logs) 0.343

Serial Correlation Coefficient (logs) 0.099

Coefficient of Variation (logs) -0.209
1

HOURLY FLOW SDWIA cor&bined POC flow (2006)

Exceedence Recurrence Parameter

Probability Interval Value
.....................

0.9900 1.01 0.010

o.,+oo _.o_ o.o_o "I_ __"__- _'_ '0.9000 I.II 0.010

0.8000 1.25 0.010

0 0000.2000 5.00 0.025 _ 01

0.i000 i0.00 0.047

0.0400 25.00 0.119

0.0200 50.00 0.247

0.0100 100.00 0.522

0.0050 200.00 i.i19

•I.12 2001
JJ6-2912-001 (28)
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1
S_muiated - HOURLY FLOW SDWIA (pREDEV)

Observed - HOURLY ELOW SDWlA combined pOC flow {20067

Mean Root mean

Lower Nun%bet absolute error(l) square e:ror{2) Bias{3_
class of ...................
limit cases Average Percent Average Percent Average Percent

......................................................

0.00 278388 0 001 * 0.006 o 0.001
0.00 6342 0 026 2431.1 0.042 3839.0 0.026 2427.7
0.00 5011 0 022 1631.4 0.042 3208.5 0 021 1623.3
0.00 4522 0 015 873.4 0.032 1950.3 0 014 860.I
0.00 4616 0 013 602.1 0.030 1438.7 0 012 584.1
0.00 4122 0 012 445.2 0.028 1075.6 0 011 424.0
0.00 4644 0 011 345.7 0.026 788.7 0 010 316.5
0.00 5050 0 011 281 9 0.027 664.5 0 010 244.9
0.00 6192 0 011 222 9 0.026 512.7 0 009 183.3
0.01 6118 C 012 192 9 0.028 453.7 0 009 146.8
0.01 11650 0 013 165 5 0.028 358.0 0 008 103.3
0.01 17425 0 015 151 2 0.029 294.1 0 008 85.1
0.01 21477 0 016 135 6 0.031 260.1 0 007 59.2
0.01 28409 0 018 129.3 0.036 248.5 0 009 63.4
0.02 14100 0 026 146.9 0.051 290.5 0 013 74.5
0.02 285 0 034 152.3 0.080 358.8 0 011 48.6
0.03 362 0 039 138.5 0.079 278.2 0 007 22.8
0.03 1307 0 040 114.3 0.079 230.0 0 001 4.3
0.04 1758 0 042 96.6 0.078 177.9 -0 008 -17.7
0.05 1869 0 051 95.4 0.088 164.6 0 012 20.5
0.06 4 0.132 202.0 0.188 287.5 0 132 202.0
0.07 3 0 085 102.5 0.104 126.0 0 085 102.5
0.09 3 0 055 53.2 0.069 66.2 0 046 44.2
0.ii 4 0 066 51.7 0.072 56.9 0 028 22.6
0.14 3 0 066 41.5 0.066 41.9 0 023 14.4
0.17 7 0 089 46.7 0.103 54.4 -0 014 -6.0
0.22 5 0 090 36.1 0.113 44.8 -0.086 -34.2
0.27 7 0 109 36.3 0.131 43.7 -0.096 -32.1
0.33 9 0 206 56.4 0.218 59.5 -0.206 -56.4
0.41 13 0 261 56.7 0.279 60.4 -0.261 -56.7
0.5! 15 0 248 43.7 0.249 43.8 -0.248 -43.7
0.63 0 0 000 0.0 0.000 0.0 0.000 0.0
0.78 0 0 000 0.0 0.000 0.0 0.000 0.0
0.97 0 0 000 0.0 0.000 0.0 0.000 0.0
1.20 0 0 000 0.0 0.000 0.0 0.000 0.0

........................................................................

423720 0.007 - 0.023 - 0.004 *

Standard error of estimte - 0.02

= square root((n/n-1)'((tot.col.5)**2-(tot.col-7)'°2))

(1) Average = sum(IS-Ol/n)
Percent = i00 ° (sum(IS-Oi/O))/n for all O > 0

(2) Average = square root(sum((S-O)*°2)./n)
Percent - I00 * square root(sum(((S-O)/O)**2)/n) for all 0 > 0

(3) Average = sum (S-O)/n
Percent = 100 * sum (((S-O)/O)/n) for all 0 > 0

1
Simulated - HOURLY FLOW SDWIA {PREDEV)

Observed - HOURLY FLOW SDWIA con%bined POC flow (20067

Cases equal or exceeding lower
limit & less then upper limit Percent cases
............................ equal or Average of cases

Lower Cases Percent exceeding limit within class 114nits
class ..................................................................

J._ 2oo/
5S6-2912-001(2_
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l_m:: Sir:. Obs Simulated Observed S_mulaued Observed S1mulaued ODservec
.......................................................................

0.00---t ...... 58.36 65 70 I00 00 !00.00 0.00 C.00

0.00 7354 6342 1.74 1 50 41 64 34.30 0.00 0.00

0.00 9161 5011 2.16 1 18 39 91 32.80 0.00 0.00

0.00 9784 4522 2.31 1 07 37 74 31.62 0.00 0.00

0.00 9997 4616 2.36 1 09 35 43 30.55 0.00 0 00

0.00 8294 4122 1.96 0 97 3_ 08 29.46 0.OC 0 0O

0.00 9920 4644 2.34 1 !0 31 12 28.49 0.00 00C

0.0010120 5050 2.39 1 19 28 78 27.39 0.00 0 00

0.00 9745 6192 2.30 ! 46 26 39 26.20 0.01 00l

0 01 9385 6118 2.21 1 44 24 09 24.74 0.01 0 0!

0 O! 972411650 2.29 2 75 21 87 23.30 0.01 0 O!

0 011066917425 2 52 4 II 19 58 20.55 0.01 00l

00i 722121477 1 70 5 07 17 06 16.44 0.01 0 O!

00l 864628409 2 04 6.70 15 36 11.37 0.01 00l

0 02 909214100 2 15 3 33 !3 32 4.66 0.02 0.02

0 02 8742 285 2 06 0 07 ii 17 1.33 0.02 0.02

0 03 7805 362 1 84 0 09 9 11 1.27 0.03 0.03

0 03 7254 1307 1 71 0 31 7 26 1.18 0.03 0.03

0 04 5727 1758 1 35 0 41 5 55 0.87 0.04 0.04

0 05 4662 1869 i 10 0 44 4 20 0.46 0.05 0.05

0 06 3881 4 0 92 0 O0 3 I0 0.02 0.07 0.07

0 07 3208 3 0 76 0.00 2 19 0.02 0.08 0.08

0 09 2094 3 0 49 0.00 ! 43 0.02 0.i0 0.I0

0 ii 1733 4 0 41 0.00 0 93 0.01 0.12 0.13

0 14 828 3 0 20 0.00 0 52 0.01 0.15 0.16

0 17 647 7 0 15 0.00 0 33 0.01 0.19 0.19

0 22 324 5 0 08 0.00 0 18 0.01 0.24 0.25

0 27 174 7 0 04 0.00 0 I0 0.01 0.30 0.30

0 33 134 9 0 03 0.00 0 06 0.01 0.36 0.37

0 41 62 13 00l 0.00 0 03 0.01 0.45 0.46

0 51 22 15 00l 0.00 0 01 0.00 0.56 0.57

0 63 20 0 0 00 0.00 0 01 0.00 0.70 0.00

0 78 13 0 0 00 0.00 0 00 0.00 0.86 0.00

0 97 0 0 0 00 0.00 0 00 0.00 0.00 0.00

1.20 0 0 0 00 0.00 0 00 0.00 0.00 0.00
...............................................................

423720423720 100.00 100.00 0.01 0.00

160669 Observed values are zero

68595 Simulated values are zero

68119 Observed values are zero when simulated are zero

92550 Observed values are zero when simulated are not

476 Observed values are no_ zero when slmulated are

1

Simuia_ed - HOURLY FLOW SDWIA (PREDEV)

Observed - HOURLY FLOW SDWIA combined POC flow (2006)

Lower Nun_Der of occurrences between indicated deviations

class .............................................................

linuit -60% -30% -10% 0% 10% 30% 60%
......................................................................

0 00 1282 440 229 160780 i01 219 115337 0

0 00 90 52 46 41 40 61 6012 0

0 00 170 97 77 23 35 123 4486 0

0 00 253 156 72 39 61 156 3785 0

0 00 371 197 93 104 113 150 3588 0

0 00 390 180 132 162 65 176 3017 0

0 00 587 278 264 165 130 225 2995 0

0 00 840 356 340 192 162 295 2865 0

Ju_200/
556-29J2-oo_28_
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0.00 1129 459 379 281 201 395 3346 C

C 01 1262 560 367 307 249 413 2960 C

0 Oi 3188 1578 745 328 321 618 4872 C

0 Oi 5500 1879 1083 514 484 808 7157 0

0 Ol 7951 2420 1304 592 515 965 7730 0

0 Ol 8565 3766 2013 831 758 1358 11118 C

O 02 4942 1478 916 425 362 650 5327 0

C 02 159 27 0 0 0 12 87 0

0 03 216 51 5 2 1 0 87 0

0 03 734 154 77 28 18 47 249 O

0 04 985 259 129 49 41 41 254 C

0 05 595 396 177 62 47 80 512 0

0 06 0 0 0 0 0 1 3 0

0 07 0 0 0 0 I 0 2 0

0 09 0 0 I 0 0 0 2 0

0 ii 0 1 I 0 0 0 2 0

C 14 0 1 0 0 0 0 2 0

0 17 0 4 0 0 0 2 1 0

0.22 1 2 0 1 1 0 0 0

0.27 3 0 2 1 0 1 0 0

0.33 6 2 1 0 0 0 0 0

0.41 7 4 2 0 0 0 0 0

0.5! 0 15 0 0 0 0 0 0

O. 63 0 0 0 0 0 0 0 0

0.78 0 0 0 0 0 0 0 0

O. 97 0 0 0 0 0 0 0 0

1.20 0 0 0 0 0 0 0 0
.....................................................................

39226 14812 8455 164927 3706 6796 185798 0

J=ly2ooi
55_291_-_i(2a_
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PR_DEV_LOPED COND_TIONS SUM THESE 2 TIME SERIES:

.-Land Use Summary ............................................
ITill Forest 19.00 acres

ITi!i Pasture 0.00 acres

ITill Grass 6.09 acres

IA/rport Fill 0.00 acres
Outwash Forest 8.86 acres

Outwash Pasture 0.00 acres

Outwash Grass 2.84 acres

wetland 0.33 acres

Impervious 0.35 acres

Total Area : 37.47 acres

Scale Facnor : 1.00 Hourly Historic
............................................................

Time Series: SWDIAIPR
............................................................

Compute Time Series

Modify User Input
..............................................................

*-Land Use Surmmary ........................................... .
ITill Forest 0.00 acres

ITill Pasture 0.00 acres

ITill Grass 0.00 acres

IAirport Fill 0.00 acres

Outwash Forest 9.54 acres

Outwash Pasture 0.00 acres

Outwash Grass 2.66 acres

IWetiand 2.63 acres

IImpervious 0.52 acres

I ............................................................

I Total Area : 15.35 acres

I Scale Factor : 1.00 Hourly Hisuoric
I ............................................................

Time Series: SDWIAOPR

............................................................

Compute Time Series

Modify User Input

............................................................. +

J.ly2001
55_29/2-001(28)
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DEVELOPED AREA DRAINING TO POND = ALL AREAEXCEPT AIRFIELD IMPERVIOUS

+-Land Use Summary. ............................................

ITill Forest 0.00 acres

ITill Pasture 0.00 acres

ITill Grass 4.28 acres

IAirport Fill 32.44 acres

10utwash Forest 0.00 acres
iOutwash Pasture 0.00 acres

Outwash Grass 0.69 acres

wetland 0.00 acres

Impervious 1.64 acres
............................................................

Total Area : 39.05 acres

Scale Factor : 1.00 Hourly Historic
...................................... . .....................

I Time Series: sdwlapdv
I ............................................................

' Compute Time Series

Modify User Input
+ .............................................. . ............. +

DEVELOPED /d%EA DRAINING TO VAULT - AIRFIELD IMPERVIOUS

+-Land Use Summary ...........................................
Till Forest 0 00 acres

Till Pasture 0 00 acres

Till Grass 0 00 acres

IAirport Fill 0 00 acres
Outwash Forest 0 00 acres
Outwash Pasture 0 00 acres

Outwash Grass 0.00 acres

Wetland 0.00 acres
llnvper-vious 13.78 acres
............................................................

Total Area : 13.78 acres

Scale Factor : 1.00 Hourly Historic
............................................................

Time Series: sdwlavdv

............................................................

Compute Time Series

Modify User Input
+ .............................................................

.lu/y 2001
356-2912-001(28)
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SDWIA VAULT

Two Outlet Reservoir Routing File

Stage Discharge Storage Perm-Area
(Ft) (CFS) (Cu-Ft) (Sq-Ft)

A B

0 00 0.000 0 000 0 0

0 01 0.140 0 000 300 0

1 00 0.141 0 000 30000 0

2 00 0.142 0 000 60000 0

4 00 0.143 0 000 120000 0
6 00 0.145 0 000 180000 0

8 00 0.146 0 000 240000 0

I0 00 0.148 0 000 300000 0

12 00 0.149 0 000 360000 0

14 00 0.150 0 000 420000 0
16 00 0.152 0 000 ' 480000 0

16.75 0.152 I0 760 502500 0

16.90 0.152 13 960 507000 0

17.00 0.152 16.100 510000 0

17.10 0.152 18.570 513000 0

17.30 0.152 23.860 519000 0

18.00 0.152 45.540 540000 0

0.00 Ft : Base Reservoir Elevation

0.0 Minutes/Inch: Average Perm-Rate

Inflow/Outflow Analysis
.......................

Peak Inflow Discharge: 6.10 CFS at 0:00 on Oct 26 in 1986

Peak A-Outflow Discharge: 0.148 CFS at 2:00 on Jan 3 in 1997

Peak B-Outflow Discharge: 0.000 CFS at 2:00 on Jan 3 in 1997
Peak Reservoir Stage: 10.71 Ft
Peak Reservoir Elev: 10.71 Ft

Peak Reservoir Storage: 321220. Cu-F_
: 7.374 Ac-F_

J.ly2001
556-2912-_J(2a;
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SDWIA POND

Two Ou_le_ Reservoir Routing File

Stage Discharge s_orage Perm-Area
(Ft) (CFS) (Cu-Ft) (Sq-Ft)

A B

0.00 0.000 0.000 0 0
0.01 0.150 0.001 600 0

1.00 0.150 0.007 57500 0
2.00 0.150 0.010 115400 0

3.00 0.150 0.012 174200 0

4.00 0.150 0.013 233900 0

5.00 0.150 0.015 348400 0

6.00 0.150 0.017 466000 0

7.00 0.150 0.018 586600 0

8.00 0 150 0.019 710100 0

8.30 0 150 0.031 748100 0
9.00 0 150 0.041 836700 0

I0.00 0 150 0.051 966200 0
II.00 0 150 0.058 1098800 0

II.i0 0 150 0.675 1112350 0

11.30 0 150 3.260 1139450 0

12.00 0 150 15.190 1234300 0

0.00 F_ : Base Reservoir Elevation

0.0 Minutes/Inch: Average Perm-Rate

Inflow/Outflow Analysis
.......................

Peak Inflow Discharge: 8.56 CFS at 16:00 on Mar 3 in 1950

Peak A-Outflow Discharge: 0.150 CFS at 22:00 on Mar 14 in 1972

Peak B-Outflow Discharge: 0.052 CFS at 17:00 on Mar 14 in 1972

Peak Reservoir Stage: 10.09 Ft
Peak Reservoir Elev: 10.09 Ft

Peak Reservoir Storage: 977508. Cu-Ft
: 22.441 Ac-Ft

July 2001

556-2912-00! (28)
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INFILTRATION VAULT DOES NOT OVERFLOW FOR MODEI_ED PERIOD OF RECORD. COMPARE POND

OUTFLOW TO OVERALL SDWIA PREDEVELOPED TIME SERIES.

Flow Frequency Amalysis LogPearson III Coefficients

Time Series File:sdwlacpr.tsf Mean- -0.475 Std/)ev= 0.179

Project Location:Sea-Tac Miller Skew= 1.165

---Annual Peak Flow Rates ........ Flow Frequency Analysis .......
Flow Rate Rank Time of Peak Peaks - - Raulk Return Prob

(CFS) (CFS) Period

Co.Tputed Peaks 1.22 I00.00 0.990

Computed Peaks 0.985 50.00 0.980
Computed Peaks 0.791 25.00 0.960
Computed Peaks 0.583 10.00 0.900
Computed Peaks 0.548 8.00 0.875
Computed Peaks 0.454 5.00 0.800
Computed Peaks 0.310 2.00 0.500

Computed Peaks 0.243 1.30 0.231

Flow Frequency Analysis LogPearson III Coefficients

Time Series File:sdwlapo.tsf Mean- -1.821 StdDev- 0.190
Project Location:Sea-Tac Miller Skew= 1.274

---A/Lnua! Peak Flow Rates ........ Flow Frequency Analysis .......
Flow Rate Rank Time of Peak - - Peaks - Rar_k Return Prob

(CFS) (CFS) (ft) Period
Computed Peaks 0.061 II.00 I00.00 0.990

Computed Peaks 0.048 9.72 50.00 0.980

Computed Peaks 0.038 8.78 25.00 0.960

Computed Peaks 0.027 8.20 i0.00 0.900

Computed Peaks 0.025 8.16 8.00 0.875

Computed Peaks 0.021 8.04 5.00 0.800

Computed Peaks 0.014 4.40 2.00 0.500

Computed Peaks 0.011 2.38 1.30 0.231

July 2001
356-2912.001 (28)
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Duration Comparison Analysis
Base File: sdwlacpr.tsf

New File: sdwlapo.tsf

Cutoff Units: Discharge i_ CFS

..... Fraction of Time .............. Check of Tolerance .......

cutoff Base New %Change Probability Base New %Change

0.156 0.41E-02 0.00E+00 -I00.0 0.41E-02 0.156 0.035 -77.5

0.182 0.29E-02 0.OOE+O0 -I00.0 0.29E-02 0.182 0.039 -78.6

0.208 0.2!E-02 0.00E ð�`�-I00.00.21E-02 0.208 0.042 -79 7

0.234 0.15E-02 0.00E è�h�-100.00.15E-02 0.234 0.043 -81 4

0.260 0.12E-02 0.00E+00 -I00.0 0.12E-02 0.260 0.045 -82 9
0.286 0 90E-03 0.00E �\0.90E-03 0.286 0.045 -84 1

0.312 0 74E-03 0.00E+00 -I00.0 0.74E-03 0.312 0.046 -85 2
0.338 0 55E-03 0.00E �`�-I00.00.55E-03 0.338 0 047 -86 0

0.364 0 43E-03 0.00E+00 -I00.0 0.43E-03 0.364 0 048 -86 8

0.390 0 33E-03 0.00E+00 -100.0 0.33E-03 0.390 0 049 -87 4

0.415 0 26B-03 0.00E+00 -I00.0 0.26E-03 0.415 0 049 -88 1

0.441 0 22E-03 0 00E �`0.22E-03 0.441 0 050 -88 7

0.467 0.18E-03 0 00E �`0.18E-03 0.467 0 050 -89 3
0 493 0.15E-03 0 00E �`0.15E-03 0.493 0 050 -89 8

0 519 0.12E-03 0 00E �d0.12E-03 0.519 0 051 -90 3

0 545 0.11E-03 0 00E �`0 !IE-03 0.545 0.051 -90 7
0 571 0.96E-04 0 00E ì�`0 96E-04 0.571 0.051 -91.1

0 597 0.94E-04 0 00E �`�-100.00 94E-04 0.597 0.051 -91.5
0 623 0.82E-04 0.00E �ð�\�-100.00 82B-04 0.623 0.051 -91.8

0 649 0.66E-04 0.00E+00 -I00.0 0 66E-04 0.649 0.051 -92.1

0 675 0.57E-04 0.00E+00 -100.0 0 57E-04 0.675 0.051 -92.4

0.701 0.50E-04 0.00E+00 -I00.0 0 50E-04 0.701 0.051 -92.7

0.727 0.46E-04 0.00E+00 -I00.0 0.46E-04 0 727 0.051 -92.9

0.753 0.41E-04 0.00E+O0 -I00.0 0.41E-04 0 753 0.051 -93.2

0.779 0.30E-04 0.00E ì�`0.30E-04 0 779 0.052 -93.4

0.805 0.27E-04 0.00E+00 -I00.0 0.27E-04 0 805 0.052 -93.6

0.831 0.21E-04 0.00E+00 -I00.0 0.21E-04 0 831 0.052 -93.8

0.857 0.11E-04 0.00E+00 -100.0 0.11E-04 0 857 0.052 -94.0

0.883 0.68E-05 0.00E+00 -I00.0 0.68E-05 0 883 0.052 -94.1

0.909 0.68E-05 0.00E+00 -100.0 0.68E-05 0 909 0.052 -94.3

0.935 0.23E-05 0.00E+00 -100.0 0.23E-05 0 935 0.052 -94.4

There is no positive excursion

Maximum negative excursion = 0.907 cfs _-94.6%)

occurring at 0,959 cfs on _he Base Data:sdwlacpr.tsf

and a_ 0.052 cfs on the New Data:sdwlapo,_sf

July 2001

556-2912-001 (28)
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Log-Pearson Type ::i Statiszics (former!}" uSGS Program A!93, Jail. !986)

No_e -- Use of Log-Pearson Type :_: or Pearson-Type ::_

dls:ribu:ions are for prelimlnary com_u:a::ons.

User zs responsible for assessmen_ and

zn=erpre_a_on.

HOURLY FLOW NEPL (PREDEV)

Analysis for -- 12 month period

star:ing October 1

endin_ September 30
1949-1996

Parameter is 1-day high value.

0 zero values in data

48 non-zero values in data

1.221 2.049 1.314 0.985 0.994

1.144 1.120 1.183 1.309 1.211

0.991 1.103 1.092 1.105 1.125

1,133 1,060 1,037 1,591 1.852

0.931 1.058 1,035 1.589 0.884

1,306 1.431 0,907 1.148 1,791

1.848 1.391 1,379 1.851 1.418

!.193 0.972 1.260 1.880 0.971

1.350 1.918 1.775 1.114 0.900

0.912 1.103 1.518

The following 7 s=atisuics are based on non-zero values.

Mean (logs) 0.095

Variance (logs) 0.010

S_andard Deviation flogs) 0.102

Skewness (logs) 0.580

Standard Error of Skewness (logs) 0.343

Serlal Correlazion Coefficien: (logs) 0.203

Coefficien: of Variation (logs) 1,073
1

HOURLY FLOW NEPL (PREDEV)

Exceedence Recurrence Parameter

Probability Inzerval Value
..............................

0.9900 !.01 0.798

0.9500 1.05 0.883

0.9000 i.:i o.938 ---Vz._:0"_0_0.8000 1._s 1.0_8
0.5000 2.00 1.217 (_._ ;_.1_-
0.2000 5,0D i 503

0.I000 I0.00 1 700

0.0400 25.0C i 960

0.0200 5G.00 _ 162

0.0100 i00.00 _ 370

0.0050 200.00 2 587
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Lo_-Pearson Type =:= S=atiszlcs (fe_--merly USGS Program A193, Jan. 1986_

No_e -- Use cf Log-Pearson ._e ![[ or Pearson-Type ZI=

distributions are for preilmina:'}" computa_!ons-

User as responsible for assessment and

in:erpre_aulOn.

HOURLY FLOW NEPL POC

Analysis for -- 12 month period

starting October 1

ending September 30

1949-1996

Parameter is 1-day high value.

0 zero values in data

48 non-zero values in daua

0.408 0.496 1.354 0.364 0.520

0.430 0.403 0.775 0.437 0.449

0.421 0.525 0.477 0.355 0.468

0.511 0.516 0.447 0.476 0.430

0.434 0.475 0.442 1.119 0.513

0.453 0.415 0.416 0.350 0.453

0.335 0.924 0.428 0.520 0.440

0.357 0.364 0.462 0.513 0.398

0.359 0.566 0.639 0.462 0.347

0.322 0.486 1.215

The following 7 sua=istics are based on non-zero values.

Mean (logs) -0.318

Varlance (logs) 0.019

Standard DevÂaZlon (logs) 0.136

Skewness (logs) 1.869

Standard Error of Skewness {logs) 0.343

Serial Correlation Coefflzient (logs) -0.0754

Coefficient of Variation (logs) -0.428
1

HOURLY FLOW NEPL POC

Exceedence Recurrence Parameter

Probability Interval Value
..............................

0.9900 :.Ol 0.346
o.9500 Ios 0.352
0._000 _ _: 0._60 y 0 : O."Z.7..o0.8000 : 2s 0.37s :-

c.sooo 200 0.439 O = It%>-0 2000 5 00 0.586 _s *
0 I000 I0 00 0.726

0 0400 25 00 0.959

0 0200 50 00 1.182

0 0100 I00 00 1.456

0 0050 200 00 1.793
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I

Simuiaued - HOURLY FLOW NEPL (PP.EDEV)

ODse:'ved - HOURLY FLOW NEPL POE

Mean Root mean

Lower Number absolute error(l) square error(2) Bias(3)

class cf .........................................................

llmit cases Average Percent Average Percent Average Percent

........................................................................

0._0 237042 0.027 102.7 0.042 139.5 -0 023 -91.3

0.I0 7339 0.102 97.0 0.107 102.2 -0 091 -86.3

0.11 6707 0.Iii 96.2 0.115 100.4 -0 I00 -86._

0.12 6231 0.120 95.8 0.124 99.3 -0 108 -86.2

0.13 11418 0.133 94.9 0.139 99.5 -0 119 -84.7

0.15 7134 0.144 93.1 0.150 97.0 -0 132 -85.3

C.16 16649 0.159 93.2 0.165 96.8 -0 146 -85.6

0.18 8367 0.171 52.5 0.177 95.4 -0 158 -85.5

0.19 17914 0.184 91.9 0 189 94.7 -0 171 -85.7

0.21 22807 0.204 90 8 0 210 93.7 -0 191 -85.1

0.24 12437 0.225 90 0 0 231 92.6 -0.212 -84.9

0.26 11561 0.242 89 7 0 250 92.5 -0.227 -84.2

0.28 15924 0.262 88 8 0 269 91.4 -0.248 -84.2

0.31 13283 0.285 88 0 0 294 90.6 -0.271 -83.5

0.34 12160 0.311 86 9 0 320 89.4 -0.297 -82.9

0.38 7721 0.340 85 3 0 351 87.9 -0.325 -81.4

0.42 4685 0.369 84 3 0.381 87.0 -0.354 -80.8

0.46 2651 0.394 82 7 0.406 85.3 -0.375 -78.8

0.50 1026 0.401 77 5 0.417 80.6 -0.377 -72.8

0.55 121 0.425 73 6 0.443 76.7 -0.397 -68.8

0.61 I00 0.495 76 8 0.506 78.8 -0.471 -73.3

0.67 156 0.520 73 9 0.539 76.6 -C.503 -71 5

0.74 118 0.549 71.6 0.565 73.6 -0.527 -68 7

0.81 30 0.629 73.9 0.647 76.1 -0.629 -73 9

0.89 41 0 648 69.8 0.666 71.9 -0.602 -64 8

0.98 39 0 658 63.7 0.689 66.6 -0.653 -63 2

1.10 25 0 712 62.2 0.749 65.3 -0.690 -60 2

1.20 18 0 840 67.2 0.870 69.5 -0.840 -67 2

1.30 8 0 851 64.0 0.878 66.1 -0.851 -64 0

1 40 2 1 247 85.8 1.247 85.8 -1.247 -85 8

1 60 2 0.974 60.5 1.056 65.8 -0.974 -60 5

1 70 4 1.399 77.7 1.404 78.1 -1.399 -77 7

1 90 0 O.OOC 0.0 0.000 0.0 0.000 0 0

2 IC 0 0.000 0.0 0.000 0.0 0.000 0 0

2 30 0 0.000 0.0 0.000 0.0 0.000 0 0
____A ...................................................................

423720 0.!!0 97.4 0.160 121.6 -0.102 -88.3

Standard error cf estimate = 0.12

= square root((n/n-!)-((_ot.col.5)--2-(tot.col.7)-*2))

(i) Average = sum(IS-Of/n)

Percent = I00 " (sum(IS-Ol/O))/n for all O • 0

(2) Average = square root(sum((S-O)-,2)/n)

Percent = I00 - square roo:(sum(((S-O)/O)-*2)/n) for all O • 0

(3) Average = sum (S-O)/n

Percent = I00 " sum (((S-O)/O)/n) for all O > 0

1

Simulated - HOURLY FLOW NEPL (PREDEV)

Obsel-ved - HOURLY FLOW NEPL POC

Cases equal or exceeding lower

limit & less then upper llmi_ Percen_ cases

............................ equal or Average of cases

Lower Cases Percen_ exceeding limi_ within class limi_s
class - .................................................................
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1im1= Sim Obs Simulated Obse_--ved Szmula_e_ Observed Simulated Obset_'e!
.......................................................................

0.00 -'''''''_" 94.81 55.94 100.00 I00.00 C.01 0.03

C.iO 1537 7339 C.36 1.73 5.19 44.06 C.IO C.I_

0.ii 1454 670- 0.34 1.58 _ 4.83 42.32 C.ll C.II

0.12 1328 6231 0.31 1.47 4.48 40.74 _.12 C.12

0.!3 226111418 C.53 2.69 4.17 39.27 0.14 C.14

0.15 1003 7134 0.24 1.68 3.64 36.55 0.15 C.16

0.16 173916649 0.41 3.93 3.40 34.89 0.17 C.17

0.18 793 8367 0.19 1.97 2.99 30.96 0.19 0.19

0.19 143317914 0.34 4.23 2.80 28.99 0.20 0.20

C.2! 182022807 0.43 5.38 2.47 24.76 C.22 C._

0.24 99912437 0.24 2.94 2.04 19.38 0.25 0.25

0.26 89611561 C.21 2.73 1.80 16.44 0.27 C.2_

0.28 109315924 0.26 3.76 1.59 13.72 0.29 0.29

0.31 90413283 0.21 3.13 1.33 9.96 0.32 0.32

0.34 99312160 0.23 2.87 1.12 6.82 0.36 0.36

0.38 737 7721 0.17 1.82 0.88 3.95 0.40 0.40

0.42 619 4685 0.15 1.11 0.71 2.13 0.44 0.44

0.46 460 2651 0.11 0.63 0.56 1.02 0.48 0.48

0.50 415 1026 0.I0 0.24 0.45 0.40 0.52 0.52

0.55 405 121 0.I0 0.03 0.36 0.16 0.58 0.58

0.61 316 100 0.07 0.02 0.26 0.13 0.64 0.64

0.67 229 156 0.08 0.04 0.19 0.10 0 70 0.70

0.74 178 118 0.04 0.03 0.13 0.07 0 77 0.?7

0.81 II0 30 0.03 0.01 0.09 0.04 0 85 0.85

0.89 97 41 0.02 0.01 0.06 0.03 0 93 0.93

0.98 65 39 0.02 0.01 0.04 0.02 1 03 1.03

I.I0 45 25 0.01 0.01 0.03 0.01 1 14 1.14

1.20 19 18 0.00 0.00 0.02 0.01 1.24 1.25

1.30 15 8 0.00 0.00 0.01 0.00 1.35 1.33

1.40 18 2 0.00 0.00 0.01 0.00 1.49 1.45

1.60 3 2 C.00 0.00 0.00 0.00 1.65 1,62

1.70 8 4 0.00 0.00 0.00 0.00 1.82 1.80

1.90 2 0 0.00 0.00 0.00 0.00 1.98 0.00

2.10 0 0 0.00 0.00 0.00 0.00 0.00 0.00

2.30 0 0 0.00 0.00 0.00 0.00 0.00 0.00
........................................................................

423720423720 100.00 I00.00 0.02 0.12

0 Observed values are zero

73109 Simulated values are zero

00bsez-ved values are zero when simuia_ed are zero

00bse.--ved values are zero when simula=ed are no:

73109 Observed values are not zero when simuiated are

1

Simulated - HOLrRLy FLOW NEPL (PREDEV)

Observed - HOURLY FLOW NEPL POC

Lower Nummer of occurrences between indicated deviations

class .............................................................

!imi_ -60% -30% -10% 0% 10% 30% 60%
......................................................................

0.00 230743 1253 562 258 215 373 3638 0

0.I0 6810 138 71 29 16 43 232 0

0.I! 6200 145 72 23 21 36 210 0

0..12 5733 150 62 23 18 50 195 0

0.13 10387 307 130 57 51 84 402 0

0.!5 6452 231 104 42 47 52 206 0

0.16 15117 504 228 98 73 138 491 0

0.18 7558 296 114 41 40 71 247 0

0.19 16216 603 253 113 93 166 470 0
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C.21 20489 892 389 145 116 189 589 C

C.24 ii12_ 519 212 92 75 108 309 C

0.26 10325 509 200 60 57 115 295 G

C.28 14206 725 298 91 95 14_ 367 0

0.31 11763 649 269 87 70 126 299 O

0.34 10767 629 251 78 68 113 254 C

0.38 6774 453 155 68 42 73 156 C

0.42 4095 301 97 38 27 35 92 0

0.46 2287 207 57 13 16 17 54 C

0.50 830 119 30 6 6 14 21 0

0.55 102 5 2 1 2 3 6 0

0.61 87 7 1 ! 1 0 3 0

0.67 132 12 6 1 2 0 3 0

0.74 102 8 3 0 1 ! 3 0

0.81 25 4 1 0 0 0 0 0

0.89 36 1 0 i 0 1 2 0

0.98 31 4 2 1 0 ! 0 C

I.i0 19 2 3 0 0 1 0 0

! .20 12 5 1 0 0 0 0 0

1.30 6 2 0 0 0 0 0 0

1.40 2 0 0 0 0 0 0 0

1.60 1 1 0 0 0 0 0 0

1.70 4 0 0 0 0 0 0 0

1.90 0 0 0 0 0 0 0 0

2.10 0 0 0 0 0 0 0 O

2.30 0 0 0 0 0 0 0 0

.....................................................................

398453 8681 3573 1365 1152 1952 8544 0

AR 046686



AR 046687



NEPL NEW VAULT

Retention/Detention Facility

Type of Facility: Detention Vault

Facility Length: 180.00 ft

Facility WidUh: 180.00 ft
Facility Area: 32400. sq. ft

Effective Storage Depth: 20.00 ft

Stage 0 Elevation: 0.00 ft
S_orage Volume: 648000. cu. f_

Riser Head: 20.00 f_

Riser Diameter: 24.00 inches

Number of orifices: 3

Full Head Pipe

Orifice % Heigh_ Diameter Discharge Diameuer
(f_) (in) (CFS) (in)

1 0.00 2.13 0.548
2 14.00 2.00 0.266 4.0

3 16.00 2.75 0.410 6.0

Top Notch Weir: Recnangular

Length: 3.50 in

Weir Height: 17.63 f_

Outflow Rating Curve: None

Stage Elevation Storage Discharge Percolation
(ft) (f_) (cu. ft) (ac-f_) (cfs} (cfs)
0.00 0.00 0. 0.000 0.000 0.00

0.02 0.02 648. 0.015 0.018 0.00

0.04 0.04 1296. 0.030 0.026 0.00
0.07 0.07 2268. 0.052 0.032 0.00

0.09 0.09 2916. 0.067 0.036 0.00

0.II 0.II 3564. 0.082 0.041 0.00

0.13 0.13 4212. 0.097 0.045 0.00

0.15 0.15 4860. 0.i12 0.048 0.00

0.18 0.18 5832. 0.134 0.052 0.00

0.64 0.64 20736. 0.476 0.098 0.00

i.ii i. Ii 35964. .0.826 0.129 0.00
1.57 1.57 50868. 1.168 0.154 0.00

2.04 2.04 66096. 1 517 0.175 0.00

2.50 2.50 81000. 1 860 0.194 0.00

2.97 2.97 96228. 2 209 0.211 0.00

3.43 3.43 111132. 2 551 0.227 0.00

3.90 3.90 126360. 2 901 0.242 0.00

4.36 4.36 141264. 3 243 0.256 0.00

4.83 4.83 156492. 3 593 0.269 0.00

5.29 5.29 171396. 3.935 0.282 0.00

5.76 5.76 186624. 4.284 0.294 0.00

6.22 6.22 201528 4.626 0 306 0.00

6.69 6.69 216756 4.976 0 317 0.00

7.15 7.15 231660 5.318 0 328 0.00

7.62 7.62 246888 5.668 0 338 0.00

8.08 8.08 261792 6.010 0 348 0.00

8.55 8.55 277020 6.360 0 358 0.00
9.01 9.01 291924 6.702 0.368 0.00

9.48 9.48 307152 7.051 0.377 0.00

9.94 9.94 322056 7.393 0.386 0.00
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NEPL NEW VAULT

10.41 10.41 337284 7.743 0.395 0.00

10.87 10.87 352188 8.085 0.404 0.00

11.34 11.34 367416 8.435 0.412 0.00

11.80 11.80 382320 8.777 0.421 0 00

12.27 12.27 397548 9.126 0.429 0 00

12.74 12.74 412776 9.476 0.437 0 00

13.20 13.20 427680 9.818 0.445 0 00

13.67 13.67 442908 10.168 0.453 0 00

14.00 14.00 453600 10.413 0.458 0 00

14.02 14.02 454248 10.428 0.459 0 00

14.04 14.04 454896 10.443 0.462 0 00

14.06 14.06 455544 10.458 0.467 0 00

14.08 14.08 456192 10.473 0.473 0 00

14.10 14.10 456840 10.488 0.480 0 00

14.12 14.12 457488 10.502 0.489 0 00

14.15 14.15 458460 10.525 0.499 0 00

14.17 14.17 459108 10.540 0.505 0.00

14.19 14.19 459756 10.555 0.508 0.00

14.65 14 65 474660 10.897 0.557 0.00

15.12 15 12 489888 11.246 0.591 0.00

15.58 15 58 504792. 11.588 0.620 0.00

16.00 16 00 518400. 11.901 0 643 0.00

16.03 16 03 519372. 11.923 0 647 0.00

16.06 16 06 520344. 11.945 0 654 0.00

16.09 16 09 521316. 11.968 0 665 0.00

16 II 16 II 521964. 11.983 0 680 0.00

16 14 16 14 522936. 12.005 0 698 0.00

16 17 16 17 523908. 12.027 0 719 0.00

16 20 16 20 524880. 12.050 0 744 0.00

16 23 16.23 525852. 12.072 0 754 0.00

16 69 16.69 540756. 12.414 0 849 0.00

17 16 17.16 555984. 12 764 0 921 0.00

17 62 17.62 570888. 13 106 0.982 0.00

17 63 17.63 571212. 13 113 0.982 0.00

17 92 17.92 580608. 13 329 1.140 0.00

18 22 18.22 590328. 13 552 1.310 0.00

18 52 18.52 600048. 13 775 1.570 0 00

18 81 18.81 609444. 13 991 1..860 0 00

19 ii 19.11 619164 14.214 2.190 0 00

19 41 19.41 628884 14.437 2.550 0 00

19.70 19.70 638280 14.653 2.940 0 00

20.00 20.00 648000 14.876 3.350 0 00

20.10 20.10 651240 14.950 3.980 0 00

20.20 20.20 654480 15.025 5.110 0 00

20.30 20.30 657720 15.099 6.580 0 00

20.40 20.40 660960 15.174 8.310 0.00

20.50 20.50 664200 15.248 10.280 0.00

20.60 20 60 667440. 15.322 12 460 0.00

20.70 20 70 670680. 15.397 14 820 0.00

20.80 20 80 673920. 15.471 16 950 0.00

20.90 20 90 677160. 15.545 17 780 0.00

21 00 21 00 680400. 15.620 18 560 0.00

21 i0 21 i0 683640. 15.694 19 310 0.00

21 20 21.20 686880. 15.769 20 020 0.00

21 30 21.30 690120. 15.843 20.710 0.00

21 40 21.40 693360. 15.917 21.370 0.00

21 50 21.50 696600. 15.992 22.000 0.00
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NEPL NEW VAULT

21.60 21.60 699840. 16.066 22.620 0.00

21.70 21.70 703080. 16.140 23.210 0.00

21.80 21.80 706320. 16.215 23.790 0.00

21.90 21.90 709560. 16.289 24.360 0.00
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I_PL NEW VAULT

Roune Time Series _hrough Facility

Inflow Time Series File:nepl dnm.tsf
Outflow Time Series File:neplvno5

POC Time Series File:neplcmb5

Inflow/OutflowAnalysis

Peak Inflow Discharge: 11.65 CFS at 0:00 on Oc_ 26 in 1986
Peak Outflow Discharge: 1.71 CFS at 12:00 on Jal_ 2 in 1997

Peak Reservoir Stage: 18.66 F_
Peak Reservoir Elev: 18.66 F_

Peak Reservoir Storage: 604564. Cu-Ft
: 13.879 Ac-Ft

Add Time Series:neplveoS._sf
Peak Sunu_ed Discharge: 1.90 CFS a_ 12:00 on Jan 2 in 1997

Point of Compliance File:neplcmb5.tsf
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NEPL NEW %'AULT

Flow Frequency Analysis LogPearson ZI_ Coefficients

Time Series File:neplpmpm.tsf Mean. 0.098 StdDev= 0.101
Pro_ect Location:Sea-Tac Miller Skew- 0.504

---Annual Peak Flow Rates ........ Flow Frequency Analysis .......
Flow Rate Rank Time of Peak - - Peaks - - Rank Return Prob

(CFS) (CFS) Period

Computed Peaks 2.34 I00.00 0.990

Computed Peaks 2.15 50.00 0.980

Computed Peaks 1.95 25.00 0.960

Computed Peaks 1.70 i0.00 0.900
Computed Peaks 1.65 8.00 0.875

Computed Peaks I. 51 5.00 0. 800

Computed Peaks 1.23 2.00 0.500

Co_puued Peaks 1.05 1.30 0.231

Flow Frequency Analysis LogPearson III Coefficients

Time Series File:neplvno5.tsf Mean, -0.381 StdDev. 0.151

Project Location:Sea-Tac Miller Skew- 2.216

---Annual Peak Flow Rates ........ Flow Frequency Analysis .......
Flow Rate Rank Time of Peak - ° Peaks - - Razlk Reuurn Prob

(CFS) (CFS) (ft) Period

Compuned Peaks 1,51 18.4S i00.00 0.990

Computed Peaks 1.17 17.97 50.00 0.980

Computed Peaks 0.906 17.06 25.00 0.960

Compuued Peaks 0.649 16.04 I0.00 0.900

Computed Peaks 0.610 15.43 8.00 0.875

Computed Peaks 0.507 14.18 5.00 0.800

Computed Peaks 0.371 9.15 2.00 0,500

Computed Peaks 0.325 7.04 1.30 0.231

Flow Frequency Analysis LogPearson II_ Coefficients

Time Series File:neplcmb5._sf Mean, -0.313 S_dDev, 0.153
ProjecU Loca=ion:Sea-Tac Miller Skew- 2.129

---Annual Peak Flow Ra_es ........ Flow Frequency Analysis .......
Flow Ra_e Rank Time of Peak - - Peaks - Rank Return Prob

(CFS) (CFS) Period '

Computed Peaks 1.77 i00.00 0.990

Computed Peaks 1.38 50.00 0.980
Compuued Peaks 1.07 25.00 0.960

Compuued Peaks 0.766 i0.00 0.900

Compuued Peaks 0.720 6.00 0.875
Computed Peaks 0.598 5.00 0.600

Computed Peaks 0.434 2.00 0.500

Compuued Peaks 0.377 1.30 0.231
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NEPL NEW VAULT

DuraUion comparison Anaylsis

Base File: neplpmpm.usf

New File: neplcmb5.tsf

Cutoff Units: Discharge in CF$

..... Fraction of Time .............. Check of Tolerance .......

cutoff Base New %Change Probability Base New %Change

0.615 0.25E-02 0.12E-02 -52.5 0.25E-02 0.615 0.513 -16.7

0.662 0.19E-02 0.10E-02 -48.0 0.19E-02 0.662 0.523 -21.0
0.708 0.15E-02 0.77E-03 -49.6 0.15E-02 0.708 0.531 -24.9

0 754 0.12E-02 0.47E-03 -61.4 0.12E-02 0.754 0.608 -19.4

0 800 0.94E-03 0.37E-03 -61.0 0.94E-03 0.800 0.676 -15.6

0 847 0.76E-03 0.34E-03 -54.5 0.76E-03 0.847 0.710 -16.2
0 893 0.62E-03 0.30E-03 -51.5 0.62E-03 0.893 0.727 -18.5

0 939 0.47E-03 0.26E-03 -46.2 0.47E-03 0.939 0.753 -19.8

0 985 0.39E-03 0.21E-03 -46.8 0.39E-03 0.985 0.777 -21.1

1.03 0.33E-03 0.16E-03 -52.4 0.33E-03 1.03 0.871 -15.5

1.08 0.27E-03 0.11E-03 -58.0 0.27E-03 1.08 0.912 -15.4

1.12 0.21E-03 0.78E-04 -63.4 0.21E-03 1.12 0.982 -12.6
1.17 0.18E-03 0.57E-04 -67.9 0.1BE-03 1.17 1 01 -13.5

1.22 0 14E-03 0.43E-04 -69.4 0.14E-03 1.22 1 05 -13.8
1 26 0 12E-03 0.32E-04 -73.1 0.12E-03 1.26 1 07 -14.9

1 31 0 10E-03 0.27E-04 -73.3 0.10E-03 1.31 1 09 -16.6
1 35 0 87E-04 0.21E-04 -76.3 0.87E-04 1.35 1 II -17.9

1 40 0 73E-04 0.18E-04 -75.0 0.73E-04 1.40 1 13 -19.2

1 45 0 53E-04 0.16E-04 -69.6 0.53E-04 1.45 1.20 -17.0

1 49 0.50E-04 0 14E-04 -72.7 0.50E-04 1.49 1.20 -19.3

1 54 0.43E-04 0 14E-04 -68.4 0.43E-04 1.54 1.22 -20.6

1.59 0.34E-04 0 lIE-04 -66.7 0.34E-04 1.59 1.25 -21.1

1.63 0.30E-04 0 lIE-04 -61.5 0.30E-04 1.63 1.28 -21.4

1.68 0.23E-04 0 91E-05 -60.0 0.23E-04 1 68 1.33 -20.8

1.72 0.23E-04 0 91E-05 -60.0 0.23E-04 1 72 1.33 -22.9

1.77 0.21E-04 0 68E-05 -66.7 0.21E-04 1 77 1.39 -21.4

1.82 0.16E-04 0.46E-05 -71.4 0.16E-04 1 82 1.46 -19.6

1.86 0.68E-05 0.23E-05 -66.7 0.68E-05 1 86 1.79 -3.7

1.91 0.46E-05 0.00E+00 -I00.0 0.46E-05 1 91 1.82 -4.8

1.96 0.23E-05 0.0DE+00 -100.0 0.23E-05 1.96 1.90 -3.0

2.00 0.23E-05 0.00E+00 -I00.0 0.23E-05 2.00 1.90 -5.2

There is no positive excursion

Maximum negative excursion = 0.182 cfs (-25.4%)

occuring at 0.716 cfs on the Base Data:neplpmpm.tsf
and at 0.534 cfs on the New Data:neplcmb5.tsf
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NEPL _ISTING %fAULT

Retention/Detention Facility

Type of Facility: _tention Vaul_

Facility Length: 380.00 ft
Facility Width: 25.69 ft

Faci!ity Area: 9762. sq. ft

Effective Storage Depth: 18.00 ft

Stage 0 Eleva_ion: 0.00 f_
Storage Volume: 175720. cu. f_

Riser Head: 18,00 ft

Riser Diameter: 21.00 inches

Number of orifices: 3

Full Head Pipe

Orifice # Height Diameter Discharge Diameter
(ft) (in) (CFS) (in)

1 0.00 0.88 0.088
2 13.50 1.25 0.090 4.0
3 15.00 1.13 0.059 4.0

Top Notch Weir: Rectangular

Length: 1.38 in

Weir Height: 15.63 ft
Outflow Rating Curve: None

Stage Elevation Storage Discharge Percolation
(ft) (ft) (cu. ft) (ac-f_) (cfs) (cfs)

0.00 0.00 0, 0.000 0.000 0.00
0 01 0.01 98. 0.002 0,002 0.00

0 02 0.02 195. 0,004 0,003 0.00
0 03 0.03 293. 0.007 0.003 0.00

0 04 0 04 391. 0.009 0.004 0 00

0 05 0 05 488. 0,011 0.005 0 00

0 06 0 06 586 0.013 0.005 0 00

0.07 0 07 683 0.016 0.006 0 00

0.49 0 49 4784 D.ll0 0.015 0 00

0.91 0 91 8884 0.204 0.020 0 00

1.33 1 33 12984 0.298 0.024 0 00

1.75 1.75 17084 0.392 0,027 0 00

2.17 2.17 21184 0.486 0,031 0 00

2.58 2.58 25186 0.578 0,033 0 00

3.00 3.00 29287 0.672 0.036 0.00
3.42 3.42 33387 0,766 0.038 0.00

3.84 3.84 37487 0.861 0,041 0.00
4.26 4.26 41587. 0.955 0,043 0.00

4.68 4.68 45687. 1.049 0.045 0.00

5.10 5.10 49787. 1.143 0,047 0.00

5.51 5.51 53790. 1.235 0 049 0.00

5.93 5.93 57890. 1,329 0 051 0.00

6.35 6.35 61990. 1.423 0 052 0.00
6 77 6.77 66090. 1.517 0 054 0.00

7 19 7.19 70190. 1.611 0 056 0.00

7 61 7.61 74290. 1.705 0 057 0.00

8 03 8.03 78390. 1.800 0 059 0.00

8 45 8.45 82491. 1.894 0 060 0.00

8 86 8.86 86493. 1.986 0 062 0.00

9 28 9.28 90593. 2,080 0.063 0.00
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NEPI_ EXISTING VAULT

9.70 9.70 94693 2.174 0.065 0.00

10.12 10.12 98793 2.268 0.066 0.00

10.54 10.54 102894 2.362 0.067 0.00

10.96 10.96 106994 2.456 0.069 0.00

11.38 11.38 111094 2.550 0.070 0.00

11.79 11.79 115096 2.642 0.071 0.00

12.21 12.21 119196 2.736 0.073 0.00

12.63 12.63 123297 2.831 0.074 0.00

13.05 13.05 127397 2.925 0.075 0.00

13.47 13.47 131497 3.019 0.076 0.00

13.50 13.50 131790 3 025 0.076 0.00

13.51 13.51 131887 3 028 0.077 0.00

13.53 13.53 132083 3 032 0.078 0.00

13.54 13.54 132180 3 034 0.079 0.00

13.55 13.55 132278 3 037 0.082 0.00

13.57 13.57 132473 3 041 0.085 0.00

13.58 13.58 132571 3 043 0.088 0.00

13.59 13.59 132668 3 046 0.089 0.00

13.60 13.60 132766 3 048 0.090 0.00

13 62 13.62 132961 3 052 0.091 0.00

14 04 14.04 137061. 3 146 0.109 0.00

14 45 14.45 141064. 3 238 0.120 0.00

14 87 14.87 145164. 3 333 0.130 0.00

15 00 15.00 146433. 3 362 0.132 0.00

15 01 15.01 146531. 3 364 0.133 0.00

15 02 15.02 146628. 3 366 0.134 0.00

15 04 15.04 146823. 3 371 0.135 0.00

15 05 15.05 146921. 3 373 0.137 0.00

15 06 15.06 147019. 3 375 0.140 0.00

15 07 15.07 147116. 3 377 0.143 0.00

15.08 15.08 147214. 3 380 0.144 0.00

15 09 15.09 147312. 3 382 0.145 0.00

15 51 15.51 151412. 3 476 0.166 0.00

15 63 15.63 152583. 3 503 0.171 0.00

15 92 15.92 155414. 3 568 0.218 0.00

16 22 16.22 158343. 3 635 0.295 0.00

16 52 16.52 161272. 3 702 0.391 0 00

16 81 16.81 164103. 3 767 0.502 0 00

17 II 17.11 167031 3 835 0.628 0 00

17 41 17.41 169960 3 902 0.766 0 00

17 70 17.70 172791 3 967 0.915 0 00

18 00 18.00 175720 4 034 1.080 0 00

18.10 18.10 176696 4 056 1.620 0 00

18.20 18.20 177672 4 079 2.600 0 00

18.30 18.30 178648 4 i01 3.880 0 00

18.40 18.40 179624 4 124 5.400 0 00

18.50 18.50 180601 4.146 7.110 0 00

18.60 18.60 181577 4.168 9.010 0 00

18.70 18.70 182553 4.191 10.780 0 00

18.80 18.80 183529 4.213 11.450 0 00

18.90 18.90 184506 4.236 12.080 0 00

19.00 19.00 185482 4.258 12.680 0.00

19.10 19.10 186458 4.280 13.250 0.00

19.20 19.20 187434 4.303 13.790 0.00

19.30 19.30 188410 4.325 14.310 0.00

19.40 19.40 189387 4.348 14.810 0.00

19.50 19.50 190363 4.370 15.290 0.00
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NEPL EXISTING VAULT

19.60 19.60 191339. 4.393 15.760 0.00

19.70 19.70 192315. 4.415 16.210 0.00

19.80 19.80 193292. 4.437 16.650 0.00

19.90 19.90 194268. 4.460 17.080 0.00
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NEPL EXISTING VAULT

Route Time Series uhrough Facility

Inflow Time Series File:nepl_dem.tsf
Ou3flow Time Series File:neplveo5

Inflow/OuUflowAnalysis

Peak Inflow Discharge: 2.66 CFS at 0:00 on Oc_ 26 in 1986

Peak Outflow Discharge: 0.273 CFS at 20:00 on Feb 9 in 1951

Peak Reservoir S_age: 16.13 Ft
Peak Reservoir Elev: 16.13 F_

Peak Reservoir S_orage: 157493. Cu-F_
: 3.616 Ac-Ft
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NEPL EXISTING VAULT

Flow Frequency Analysis LogPearson _II Coefficients
Time Series File:neplpmem.tsf Mean= -0.750 SudDev- 0.I01

Projec: Locauion:Sea-Tac Miller Skew- 0.503

---Annual Peak Flow Rates ........ Flow Frequency Analysis .......
Flow Rate Rank Time of Peak - - Peaks - - Rank Return Prob

(CFS) (CFS) Period

Compuued Peaks 0.332 i00.00 0.990

Compuued Peaks 0.304 50.00 0.980

Compuued Peaks 0.277 25.00 0.960
Compuued Peaks 0.242 i0.00 0.900

Computed Peaks 0.235 8.00 0.875

Computed Peaks 0.214 5.00 0.800

Computed Peaks 0.174 2.00 0.500

Computed Peaks 0.148 1.30 0.231

Flow Frequency Analysis LogPearson III Coefficients

Time Series File:neplveo5.tsf Mean= -1.154 StdDev. 0.169
Projecu LocaUion:Sea-Tac Miller Skew= 2.114

---Annual Peak Flow Rates ........ Flow Frequency Analysis .......
Flow RaUe Rank Time of Peak - - Peaks - - Rank Re_urn Prob

(CFS) (CFS) (ft) Period

Computed Peaks 0.291 16.20 I00.00 0.990
Computed Peaks 0.220 15.93 50.00 0.980

Compuued Peaks 0.167 15.53 25.00 0.960
Compuued Peaks 0.116 14.30 I0.00 0.900

Compuned Peaks 0.108 14.02 8.00 0.875

Computed Peaks 0.088 13.58 5.00 0.800
Computed Peaks 0.062 8.86 2.00 0.500

Compuued Peaks 0.053 6.59 1.30 0.231
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NEPL EXISTING VAULT

DuraUion comparison Anaylsis

Base File: neplpmem.tsf
New File: neplveo5.tsf

Cuuoff Units: Discharge in CF5

..... Fracuion of Time .............. Check of Tolerance .......

Cutoff Base New %_h_nge Probability Base New %Change

0.088 0.24E-02 0.11E-02 -53.2 0.24E-02 0.088 0.074 -15.5

0.094 0.19E-02 0.10E-02 -45.7 0.19E-02 0.094 0.075 -20.1

0.I00 0.16E-02 0.92E-03 -41.0 0.16E-02 0.i00 0.076 -24.3

0.106 0.13E-02 0.77E-03 -39.1 0.13E-02 0.106 0.076 -28.1
0.112 0.99E-03 0.62E-03 -37.6 0.99E-03 0.112 0.097 -13.5

0.118 0.81E-03 0.48E-03 -40.7 0.81E-03 0.118 0.105 -11.3

0.124 0.66E-03 0.39E-03 -41.2 0.66E-03 0.124 0.II0 -ii.0

0.130 0.54E-03 0.30E-03 -43.9 0.54E-03 0.130 0.115 -11.4

0.136 0.45E-03 0.25E-03 -45.2 0.45E-03 0.136 0.120 -12.0

0.142 0.38E-03 0.24E-03 -37.3 0.38E-03 0.142 0.125 -12.2

0.148 0.31E-03 0.21E-03 -32.8 0.31E-03 0.148 0.129 -12.7

0.154 0.27E-03 0.17E-03 -35.9 0.27E-03 0.154 0.132 -14.4
0.160 0.21E-03 0.13E-03 -37.6 0.21E-03 0.160 0.147 -7.7

0.166 0.18E-03 0.87E-04 -51.3 0.18E-03 0.166 0.152 -8 4

0.172 0.14E-03 0.57E-04 -60.3 0.14E-03 0.172 0.159 -7 6
0.178 0.12E-03 0.53E-04 -57.4 0 12E-03 0.178 0.161 -9 7

0.184 0.11E-03 0.43E-04 -60.4 0 lIE-03 0.184 0.163 -II 3

0.190 0.94E-04 0.37E-04 -61.0 0 94E-04 0.190 0.166 -12 8

0.196 0.82E-04 0.30E-04 -63.9 0 82E-04 0.196 0.166 -15 2

0.202 0.64E-04 0.23E-04 -64.3 0 64E-04 0.202 0.170 -15 6
0.208 0.50E-04 0.21E-04 -59.1 0 50E-04 0.208 0.179 -14 0

0.214 0.50E-04 0.18E°04 -63.6 0 50E-04 0.214 0.179 -16.4

0.220 0.43E-04 0.16E-04 -63.2 0.43E-04 0.220 0.185 -15.7
0.226 0 30E-04 0.11E-04 -61.5 0.30E-04 0.226 0.197 -12.8

0.232 0 30E-04 0.91E-05 -69.2 0.30E-04 0.232 0.197 -15.0

0.238 0 23E-04 0.91E-05 -60.0 0.23E-04 0.238 0.204 -14.2

0.244 0 23E-04 0.91E-05 -60.0 0.23E-04 0.244 0.204 -16.3

0.250 0 21E-04 0.68E-05 -66.7 0.21E-04 0.250 0.213 -14.7
0.256 0 16E-04 0.46E-05 -71.4 0.16E-04 0.256 0.220 -13.9

0.262 0.14E-04 0.46E-05 -66.7 0.14E-04 0.262 0.223 -14.9

• 0.268 0.46E-05 0.23E-05 -50.0 0.46E-05 0.268 0.262 -2.2

There is no positive excursion

Maximum negative excursion . 0.030 ors (-28.2%)

occuring at 0.106 cfs on nhe Base DaUa:neplpmem._sf

and at 0.076 cfs on the New Data:neplveo5.tsf
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MILLER CREEK WATERSHED

ADDITIONAL POINTS OF COMPLIANCE PERFORMANCE DATA

- SR509
- MCDF
- LAKE REBA

July 2001
5.56-2912-001 (28)
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POC at SR-50g

Percentcasesecluaior
exceeclinglimit

Pre- Project
developed 1994 Condition
Condition condition (level 2) Flow [cfs]

100 100 100 0
3.4423676 4.242852789 3.839542502 15
2.9885302 3.735500829 3.30576348 16
2.6154064 3.296002133 2.857931928 17
2.2866516 2.912690703 2.482001029 18
2.0121779 2.592232825 2.167971354 19
1.7936373 2.315105803 1.906319639 20
1.5894931 2.078928823 1.688236863 21
1.4122534 1.863703026 1.496819229 22
1.2527141 1.68633221 1.32206731 23
1.0962426 1.521103556 1.1601716 24
0.9723402 1.363255433 1.01446584 25
0.8602379 1.221120698 0.887568329 26
0.6778061 0.971134983 0.686865512 28
0.5385632 0.781145839 0.54068339 30
0.4420372 0.640201512 0.435689389 32
0.3676956 0.532112451 0.357836695 34
0.3053904 0.447831552 0.28998343 36
0.2473331 0.371169267 0.235700817 38
0.2015482 0.309268042 0.187132164 40
0.1847918 0.283793307 0.170704531 41
0,1590673 0.24046245 0.147372531 43
0.1399509 0.201893225 0.125707102 45
0.1253186 0.169276041 0.112374531 47
0.1092703 0.145467878 0.09618498 4g
0.096762 0.127135592 0.084757062 51

0.0847258 0.112612613 0.07142449 53
0.0733975 0.097137306 0.061901225 55
0.0599452 0.087852123 0.050711388 57
0.0448409 0.070234082 0.038093061 60
0,0351647 0.050711388 0.028093633 63
0.0252525 0.039045388 0.019998857 66
0.0134523 0.026665143 0.008094776 70
0.0035401 0.011189837 0.001190408 75

0.0001 0.003333143 0.0001 80
0.0001 ..

July 2001
556.2912.001(28)
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Lo_-Pearson Type iii Statistics {formerly USeS Procran.. A!_3, Jan. !986}

Note -- Use of Log-Pearson Type _i or Pearson-Type ---

d_szributions are for prellE_nary =omouuations.

User is responsible for assessment an_

_nterpreta:ion.

HOURLY FLOW MILLER AT 509 (PREDEV)

Analysis for -- !2 month period

s%ar%ing OctoDer 1

ending Septe_er 30
1949-1996

Parameter is 1-day high value.

C zero values in data

48 non-zero values in _a%a

44.180 52.125 77.608 33.913 29.400

37.485 62.203 47.176 49.760 47.574

36.058 56.421 40.753 28.514 36.591

36.706 41.207 34.471 57.129 38.162

45.789 38.067 35.458 67.999 39.773

32.529 54.180 37.452 22.686 42.049

30.898 52.741 37.336 34.680 41.163

37.740 34.472 65.153 63.17B 33.179

21.815 74.051 71.853 38.392 36.374

18.933 42.387 74.740

The following 7 statistics are based on non-zero values.

Mean (logs) 1.622

Variance (logs) 0.019

Standard Devla_ion (logs) 0.138

Skewness Clogs) -0.009

Standard Error of Skewness (logs) 0.343

Serzal Correlation Coefficient (logs) 0.020

Coefficien: of Variation (logs) C.085
!

HOURLY FLOW MILLER AT 509 (PREDEV)

Exceecence Recurrence Parameter

ProDability Interval Value
..............................

o.,,oo "0.9500 1.05 24.786

0.9000 l.ll 27.840

0.5000 2.00 41.90!

0.2000 5.00 54.763

0.1000 i0.00 62.971

0.0400 25.00 73.071

0.0200 50.00 80.433

0.0100 100.00 87.681

0.0050 200.00 94.879

Ju_ 2001

556-2912-00108)
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Log-Pearson Type =If $uauis:ics (formerly USGS Program, AI£3, Jan. 1986_

No:e -- Use of Log-Pearson Type IIZ or Pearson-Type I_Z

disuri_uuions are for pre!_-m_nary compuua_ions.

User is responsible for assessmen: and

interpretation.

HOURLY FLOW MILLER AT 509 :2006)

Anaiysis for -- 12 month period

starting October 1

en_Ing Sep_e-mber 30
194_-!996

Parameter is i-day high value.

C zero values in data

48 non-zero values in data

46.916 54.440 76.927 36.618 32.676

39.714 62.522 49.682 52.169 49.926

35.946 59.358 43.790 31.224 38.864

38.882 44.278 37.539 58.927 41.153

48.102 40.378 38,613 68.835 42.900

35.629 56.644 39.841 25.613 44.880

33.757 55.913 40,158 36.831 44.821

39.772 36.824 67.618 65.003 35.901

24.710 73.303 72.233 41.770 38.547
21.565 46.386 74.884

The fcllowin_ 7 szatistics are based on non-zero values.

Mean (logs) 1.649

Variance (iogs_ 0.016

S:anuard Deviazion (logs) 0.126

Skewness (logs) _C.03 n

Standard Error of Skewness (logs) 0.343

Serial Correla:ion Coefficien: (logs) 0.024

Coeffi=ient of Variation (logs) 0.076
1

HOURLY FLOW M_LLER AT 509 _2006)

Exceedence Recurrence Parameter

Probabili:y Interval Value

0.9500 1.05 27.59_

0.9000 1.1! 30.71!

0.800o 3,832  0.I.
0.5000 2.00 44.604 t,_-- _

0.2000 5.00 56.812
w_

C.1000 10.00 64.406

0.0400 25.00 73.570

0.0200 50.00 80.140

0.0100 100.00 86.526

0.0050 20C.00 92.794

J.@ 2OO/
556-2912.00!(28)

AR 046706



Lo_-Pearson Type ZII Sza:ist:cs (formeriy USGS Program., A193, Jan. 1986)

No%e -- Use of Log-Pearson Type _[i or Pearson-T}_e _[[

=istribu:lons are for prei_.__nary compu%a%ions.

User Is responsible for assessmen: and
interpre_a_lon.

HOURLY FLOW M_LLER AT 509 {1994)

Analysis for -- 12 mon%h period

s%artang O=_oDer

ending September 30
!949-1995

Parameter is i-day high value.

0 zero values in daza

4_ non-zero values in daza

54.801 61.494 85 364 42.164 37.257

45.247 69.435 55 141 57.970 55.634

44.126 67.187 49 205 35.891 44,388

44.856 49.632 43 099 64.138 47.258

53.309 47.286 43 833 77.739 49.213

40.321 61.955 45 982 30.197 50.514

36.934 61.540 46.690 43.377 49.922

46.717 43.710 73.393 71.172 40.966

28.296 81.207 81.065 48.075 44.592

25.161 50.554

The following 7 statistics are based on non-zero values.

Mean (logs) 1.700

Variance (logs) 0.013

S:anCard Deviation Clogs) 0.113

Skewness _logsl 0.053

S_andard Error of Skewness (logs) 0.347

Serial Correiazion Coefflcienz (logsl 0.030

Coefficzenz of Variation (logs) 0.066
1

HOURLY FLOW MILLER AT 509 (1994)

Exceedence Recurrence Parameter

Probability Interval Value
..............................

0.9900 i.0_ 27.614

0.9000 ill 35.928 .9
0.8000 i.25 40.199

0.2000 5.00 62.288 _ "

C.1000 i0.00 69.993

0.0400 25.00 79.342

0.0200 50.00 86.083

0.0100 10C.00 92.669

0.0050 200.00 99.16_

Ju_ 2001

556-2912-001(28)

AR 046707



!
Slmulated- HOUKLY FLOW M=LLEK AT 509 (1994)

Omserved - HOUKLY FLOW F:=LLEK AT 509 (2006)

Mean Root mean

Lower Nur_ber absolute error(l) square error[2) Bias(3)

class of .........................................................

limzt cases Average Percent Average Percent Average Percent
........................................................................

0.00 403897 0.462 15.5 C.696 21.8 -0.201 5.1
_z.00 2242 1.234 8.0 1.733 11.2 0.798

16.00 1881 1.267 7.7 1.819 ii.0 0.898 5.4

17.00 1579 1.428 8.2 1.971 11.3 1.166 6."

18.00 1319 1.556 8.4 2.155 11.6 1.336 --Zz.8
._.0O 1099 1.680 5.6 2.255 11.6 1.525

20.00 916 1.766 8.6 2.340 11.4 1.641 B.C

ZI.00 804 1.956 9.1 2.530 11.8 1.860 _.-

22.00 734 2.147 9.5 2.684 11.9 2.076 9.2

23.00 680 2.334 9.9 2.796 11.9 2.285 9.7

24.00 612 2.428 9.9 2.977 12.2 2.393 9.8

25.00 533 2.561 10.1 3.064 12.0 2.527 9.9

26.00 843 2.820 10.5 3.319 12.3 2.800 10.4

25.00 614 3.326 11.5 3.779 13.0 3.315 _

30.00 441 3.765 12.2 4.114 !3.3 3._59 IZ.I

32.00 327 4.161 12.6 4.487 13.6 4.153 i_.6

34.00 285 4.473 12.8 4.796 13.7 4.466 12.B

36.00 228 4.848 13.1 5.106 13.8 4.846 !3.1

38.00 204 5.127 !3.2 5.397 13.8 5.125 13.2

40.00 69 5.834 14.4 6.030 14.9 5.826 14.4

41.00 98 5.802 13.8 6.020 14.3 5.798 13.8

43.00 91 5.748 13.1 6.011 13.7 5.748 13.1

45.00 56 5.739 12.5 5.965 13.0 5.739 12.5

47.00 68 6.029 12.6 6.199 12.9 6.029 12.6

49.00 48 6.326 12.6 6.531 13.0 6.326 12.6

51.00 56 6.628 _.8 6.708 12.9 6.628 12.8

53.00 40 6.551 12.1 6.676 12.4 6.551 12.1

55.00 47 6.128 ii.0 6.251 Ii.2 6.128 11.0

57.00 53 5.986 10.3 6.076 10.4 5.986 10.3

6_.00 42 6.542 10.7 6.708 ii 0 6.542 10.7
63.00 34 6.213 9.6 6.367 9 8 6.213 9.6

66.00 50 6.131 9.0 6.325 9 3 6.13! 9.0

70.00 29 6.718 9.3 6.870 9 5 6.718 9.3

75.00 5 7.858 10.3 7.869 10 3 7.858 10.3

80.00 0 C.000 0.0 C.000 0 0 C.000 0.0
........................................................................

420024 0.531 15.3 C.899 21.5 -0.114 -0.I

Standard error of estimate = 0.89

= square root((n/n-l)'((to_.col.5)'*2-(tot.col.7)'*2))

{I) Average = sum(IS-Ol/n)
Percent = I00 ° (sum(]S-Ol/O))/n for all 0 > 0

(2) Average - square root(sum([S-O)'*2)/n)

Percent = 100 * square root(sum(((S-O)/O)'*2)/n) for all O > 0

(3) Average = sum (S-O)/n
Percent = 100 * sum [((S-O)/O)/n) for all 0 > 0

1

Simulated - HOURLY FLOW MILLER AT 509 (1994)

Observed - HOURLY FLOW M=LLER AT 509 (2006)

Cases equal or exceeding lower

limit & less then upper llmlt Percent cases

............................ equal or Average of cases

Lower Cases Percent exceedlng limiz withln class limits
class ..................................................................

limit Sim Obs Simulated Observed Simulated Observed Slmulated Observed

....................................................................... J._ 2001

J56-2912-00/(28)
0.00 ..... -.... 95.76 96.16 i00.00 i00.00 3.01 3.27

AR 046708



n= 2242 C.51 4 24 3.84 ......__.0C 2131 C.5_ . "_ 49 _= 49

16.00 1846 18_i 0.44 0.45 3.n4 3.31 16.4@ 16.49
_ 0.36 _ 30 2.86 17.5C iT.4_17.00 1610 .57_ 0.3_ --

IE.0C 1346 131_ 0.32 C.31 2.91 _.48 1_.50 16.5C

19.00 1164 1099 0.2E C.26 2.59 2.1 _ 19.51 !_.46

2_.00 992 916 0.24 C.22 2.32 1.91 2_.4_ 20.49

21 00 904 804 0.22 0.19 2 08 1.69 2!.4_ 21.4-

21 00 745 734 0.18 0.17 1 86 1.50 22.49 22.49

23 00 694 680 0.17 6.16 _ 69 1.32 23.49 2_.51

24 00 663 612 0.16 0.15 52 1.16 24.52 24.46

25 00 59_ 533 C.14 0.13 1 36 1.01 25.49 25.4_

26 O0 1050 843 C.25 C.20 i 22 0.89 26.94 26.96

28 00 798 614 0.19 0.15 0 97 0.69 26.94 2E.94

30 00 592 441 0.14 0 10 0 78 0.54 30.95 30.96

32 00 454 327 0.!! C 08 0 64 0.44 3_.97 3Z.99

34 00 354 285 0.08 0 0U 0 53 0 36 34.93 34.99

36 00 322 228 0.08 0 05 0 45 0 29 36.96 36._ _

38 0C 260 204 0.06 0 05 0 37 0 24 38 95 38.96

40 00 107 69 0.03 0 02 0 31 0 19 40 51 40.49

41 00 182 98 0.04 C 02 0 28 0 17 41 9_ 41.99

43.00 162 91 0.04 0 02 0 24 0 15 43 89 43.99

45.00 137 56 0.03 C 01 0 20 0 13 45 96 46.C5

47.00 i00 68 0.02 0 02 0 17 0 ll 47 92 47.94

49.00 77 48 0.02 0 O! C 15 0 i0 49 8_ 50.04

51.00 61 56 0.01 0 0! 0 13 0 08 52 02 51.94

53.00 65 40 0.02 0 0i 0 Ii 0 07 54 00 54.0:
_ . 0 0.i0 0 06 56 06 55.97...00 39 47 0 0! 01

5_.00 74 53 0 02 0 0! 0.09 0 05 56 54 58.16

60.00 82 42 0 02 0 01 0.07 0 04 61 45 61.36

63.00 49 34 0 01 0 01 0.05 0 03 64 23 64.6"

66.00 52 50 0 01 0.01 0.04 0 02 67 92 67.86

70.00 65 29 0 02 0.01 0.03 0 01 72 40 72.07

75.00 33 5 0 0! 0.00 0.01 0 00 77 ii 76.41

80.00 14 0 0 00 0.00 0.00 0 00 82 60 C.0C
........................................................................

420024420024 i00.00 i00.00 3.91 4.0:

Simulazed - HOURLY FLOW MILLER AT 509 (1994)

ODserved - HOUP_Y FLOW MILLER AT 509 (2006)

Lower Nuraber of o=currences between indicated deviations

class .............................................................

limi_ -60% -30% -10% 0% 10% 30% 60%
......................................................................

0.00 2 11041 135049 69525 59577 118455 10248 0

15.00 0 0 8 849 768 563 54 0

16.00 0 0 1 678 705 459 38 0

17.00 0 0 $ 433 650 465 3! 0

i_.00 0 C C 337 537 421 24 0

19.00 0 0 C 206 492 381 20 0

20.00 0 G 0 143 434 330 9 0

21.00 0 0 0 96 384 309 15 0

22.00 0 0 0 6_ 355 301 ii 0

23.00 0 0 0 47 314 316 3 0

24.00 0 0 0 34 319 250 9 0

25.00 0 0 0 21 269 239 4 0

26.00 0 0 0 26 407 405 5 0

28.00 0 0 0 13 273 323 5 0

30.00 0 0 0 _ 159 274 1 0

32.00 0 0 0 6 93 228 0 0

34.00 0 0 0 3 83 198 1 0

36.00 0 0 0 1 45 182 0 0

38 00 0 0 0 I 38 165 0 0

40 00 0 0 0 1 5 63 0 0

41 O0 0 0 0 1 I0 87 0 0

43 00 0 0 0 0 17 74 0 0

45 oo o o o o 17 38 0 o Ju_ 2001
47 O0 0 0 0 0 9 59 0 0 556-2912-001 (28)
49 oo 0 0 0 0 5 43 o o

AR 046709



51 O0 C C C C 5 51 C C
53 O[ 0 C 0 C £ 31 0 0
55 05 G O 0 C 18 2£ C 0
57 OC_ C C O C 25 26 C 0
60 O0 0 0 0 C IT 25 C C
63, OO 0 0 0 0 2"_ 13 0 C
66.00 0 0 0 0 34 16 O C
70.0C 0 0 0 0 20 9 C C
7,5.06 0 0 0 0 3 2 C 0
BC.O0 0 C 0 0 0 0 0 0

.....................................................................

2 11041 135058 72495 66117 124833 10478 0

July2ool
556-2912-001 (28)

AR046710
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July 2001
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Log-Pearson Type Z_S Sna_is:zcs (formerly USGS Program. A193, Jan. 1986

Noue -- Use of Log-Pearson Type _I_ or Pearson-Type _

dlstribu_icns are for preiLT_nary computations.

User is responsible for assessmen_ and

Interpre%auion.

HOURLY FLOW MILLER AT RDF (PKEDEV_

A/%alysls for -- 12 month period

s%ar:ing October 1

ending September 30
1949-1996

Parameter is l-day high value.

0 zero values in data

48 non-zero values in data

43.!16 46.711 63.732 32.046 28.8_4

32.819 54.419 43.174 47.522 43.266

32.574 51.316 35.365 26.806 33.069

32.820 37.983 31.966 51 384 35.331

42.247 35.981 33.393 55 995 36.756

3C.604 50.650 34.627 24 925 40.871

29.994 48.681 37.224 31 841 39.505

34.350 33.662 58.946 57 !41 31.290

22.326 63.281 61.402 37 970 33.235

21.460 40.271 61.260

The following 7 statistics are based on non-zero values.

Mean (i_gs) 1.590

Variance (logs) 0.014

Standard Deviat:on flogs> 0.117

Skewness (logs) 0.136

S:an_ara Error of Skewness _logsl 0.343

Serial Correia:1on Coefficien: (logs) 0.027

:oeffi:len_ of Varia:ion (logsl 0.074
1

HOURLY FLOW MILLER AT KDF (PREDEV)

Exceedence Re:urrence Parameter

ProDability Interval Value
..............................

0.9900 1010.9500 1.05 25.214 _

0.9000 I.Ii 27.632

0.5000 2.00 38.655

C.2000 5.00 48.717

0.i000 IC.00 55.173

0.0400 25.00 63.172

0.0200 5C.00 69.048

C.0100 I00.00 74.873

0.0050 200.00 80.701

J._ 2001

5J6-2912-001(28)

AR 046713



Log-Pearson Type 2ZZ S_a:istlcs (fo-_meriy USGS Program A!93, Jan. !986_

Note -- Use of Log-Pearson Type II_ cr Pearson-Type _i:

dlstributions are for prellr_Inary cc_%p,uuations.

User is responsible for assessment and

anterpreta:ion.

HOUF_LY FLOW MILLER AT RDF (1994)

_nalyszs for -- 12 month period

starting October 1

endang Sep_er_ber 30
!949-1995

Parameter is 1-day high value.

0 zero values in data

47 non-zero values in _a_a

49.757 51.247 67.842 37.069 33.772

37.766 59.155 47.407 51.650 48.393

3?.469 56.961 40.060 30.907 38.065

37.992 42.525 37.008 54.778 40.604

46.746 40.925 38.311 60.489 41.572

35.238 54.302 40.110 29.628 45.454

34.342 53.010 41.905 37.003 43.391

39.916 40.159 62.443 61.229 36.029

27.581 66.576 64.769 42.330 38.533
28.238 44.172

The following 7 statistics are based on non-zero values.

Mean (logs) 1.638

Variance (iogs> 0.010

Stanuard Devla:ion (logs) 0.099

Ske_rness (logs) 0.205

S_andard Error of Skewness (logs) 0.347

Serial Correlation Coefficient (logs) 0.026

Coefficient of Variation (logs) 0.060
1

HOURLY FLOW MILLER AT RDF (1994)

Exceedence Recurrence Parameter

Probabi!i:y Interval Value

0.9900 1.01 26.468

0.9500 1.05 30.276

0.9000 I.I! 32.617

0.8000 !25 35.79°
0.5000 2.00 43.102

0.2000 5.00 52.484

0000 10.o0 58.4350.0400 25.00 65.753

0.0200 50.00 71.096

0.0100 100.00 76.369

0.0050 200.00 81.626

Ju_ 2001

556-2912-001(28)

AR 046714



_ =,l _$3S . A!93,Loq-Pearson T}_e [IZ Szaz:s:ics ..orm.__y Procram Jan. 1986'

Note -- Use of Log-Pearson Type Ill or _earson-T.vp.e ill

diszrlDu_lons are for preliminary compuzations.

User is respensibie for assessmenz and

_n_erpre_a:aon.

HOURLY FLOW MILLER AT RDF (2006)

Analysis for -- 12 monzh perzod

s:arulng O=:oDer 1

ending Sepzexaber 30

i949-1996

Parame:er is 1-day high value.

0 zero values in data

48 non-zero values in da_a

43 301 46.788 64.300 32.369 28.979

33 494 54.636 43.635 47.694 43.849

33 375 51.992 36.322 27.3?5 33.944

33 095 38.706 32.682 51.524 35.935

42 511 36.336 34.248 56.856 37.251

31 153 50.838 35.073 25.391 40.843

30.117 49.339 37.264 32.189 40.030

34.573 33.610 59.659 57.817 31.672

23.985 63.558 61.798 38.328 33.833

21.644 40.865 61.69B

The following _ sza_is_ics are Dased on non-zero values.

Mean (logs) 1.595

Variance (logs) 0.013

S_andard Devia:ion (logs) 0.116

Skewness (logs) 0.139

Szandard Error of Skewness (logs) 0.343

Serial Correia:ion Coefflcienz (logs) 0.028

Coefficient of Variation (logs) 0.073
1

HOURLY FLOW MILLER AT RDF (2006)

Exceedence Recurrence Parameter

ProDaDili:y Interval Value

..............................0.9900 i.oi 21.729 | _l ,5_
0.9500 1.05 25.638

0.8000 1.25 31.380 _" "

0.5000 2.00 39.109

0.2000 5.00 49.168

0.1000 It.00 55.613

0.0400 25.00 63.592

0.0200 50.00 69.448

0.0100 10C.00 75.251

0.0050 200.0C 81.053

Ju6,2001

556-2912-001(28)

AR 046715



Miller Creek at RDF (New POC)

Percent cases equal or

exceeding limit

Pre- Project 1994
devel, condition condition

Condition (level 2) s Flow [cfs]
100 100 100 0

25.42363 32.42267 26.38992 2
14.13292 17.51519 15.32222 4

8.92901 10.80034 10.04657 6

6.297555 7.264585 7.216969 8
4.54.4747 5.21375 5.431594 10
3.262768 3.721454 4.061197 12

2.393326 2.674647 3.076253 14
1.800953 1.983934 2.340104 16

1.569905 1.727996 2.064644 17
1.379449 1.522056 1.85418 18
1.216841 1.347066 1.666571 19

1.184509 1.316115 1.635859 19.2
1.156424 1.281593 1.599194 19.4

1.134004 1.250405 1.569434 19.6
1.108987 1.218264 1.537769 19.8

1.08349g 1.189694 1.510152 20
1.043614 1.145411 1.471344 20.2
1.006561 1.101128 1.428014 20.4

0,973284 1.066606 1.388254 20.6
0.912867 0.998276 1.315639 21

0.534315 0.564492 0.786146 25
0.325451 0.337124 0.480687 30
0.17488 0.173323 0.278794 35

0.128387 0.122136 0.180942 40
0.083546 0,077138 0.112375 45

0.056405 0.052378 0.081186 50
0.028557 0.027379 0.043569 55

0.0118 0.011904 0,027617 60

0.0001 0.0001 0.003571 65

0 0 0.0001 7O
0 0 0 75

0 0 0 80
0 0 0 85

0 0 0 90

J=/y2ooJ
556.29/2-001(28)

AR 046716



7
M--I.E.. AT RD? C!994;5lmuiaued -HouKLY FLOW -T _

ODservec -HOUKLY FLOW MILLER AT RDF _20061

Mean Roo_ mean

Lower Nunu_er a_solu_e error{il square errc-,_ Bias_3'

:lass of .........................................................

_imi_ cases Average Percent Average Percent Average Percent
...............................................................

O.00 283841 C.156 C.270 - -0.126

2.00 62615 C.697 25.0 0.777 2T.8 -C.576 -2Z.9

4.00 28204 C.796 16.5 C.943 !9.5 -0.494 -1Z.4

6.00 14851 0.840 12.3 1.073 15 _ -0.276 -'.i

8.00 8614 0.870 9.8 1.177 13.Z 0.054 0.5

iC.00 6268 C.963 8.8 1.333 IZ.2 0.389 3.5

12.00 4396 i.125 8.7 1.564 12.1 0.714 5.5

14.00 2902 1.336 9.0 1.826 IZ.3 1.020 6.8

16.00 1075 1.572 9.5 2.080 12.6 1.327 $.0
17.00 865 1.653 9.5 2.078 11.9 1.451 8.3

18.00 735 1.822 9.9 2.163 11.7 1.666 9.0

19.00 130 1.922 i0.i 2.257 II.8 1.789 9.4
19.20 145 1.865 9.7 2.201 ii.4 1.695 8._

19.40 131 1.798 9.2 2.199 II 3 1.591 8.2

19.60 135 1.838 9.3 2.213 II 2 1.729 8.8

19.80 120 1.838 9.2 2.135 I0 7 1.614 8.i

20.00 186 1.928 9.6 2.267 ll 3 1.832 9.1

20.20 186 1.962 9.7 2.352 Ii 6 1.884 9.3

20.40 145 2.081 IG.2 2.516 12 3 1.984 9._

20.60 287 2.085 I0.0 2.518 12 1 1.998 9.6

21.00 1822 2.407 10.6 2.947 12 9 2.337 10.3

25.00 955 3.195 11.8 3.473 12 9 3.150 11.T

30.00 688 3.970 12.3 4.275 13 2 3.942 IZ.Z

35.00 215 4.346 il.8 4.482 12 2 4.333 11.7

40.00 189 4.561 10.8 4.738 I! 1 4.561 !C.8

45.00 104 4.543 9.6 4.622 9.8 4.543 £.6

50.00 105 4.115 7.9 4.223 8.1 4.115 ".9

55.00 65 3.759 6.6 3.831 6.T 3.759 6.6

60.00 50 2.951 4.8 2.971 4.8 2.951 4.8

65.00 C 0.000 0.0 0.000 C.O 0.000 0.0

70.00 C C.O00 0.0 0.000 0.0 0.000 0.0

75.00 0 C.O00 0.0 0.000 0.0 0.000 0.0

80.00 0 C.O00 0.0 0.000 0.0 C.O00 0.0
85.00 0 O. 000 0.0 0.000 O. 0 C. 000 O. 0
90. O0 C C. 000 0.0 O. 000 O. 0 0 • 000 0 . 0

........................................................................

420024 0.394 0.720 -0.146

Standard error of estzmaze - 0.71

= square root((n/n-i)'((to:.col.5)''2-(to:.col.7)''2))

(i) Average - sum(IS-Of/n)
Percent - i00 - (sum(IS-01/0;)/n for all O > 0

(2) Average - square roo_(sumi:S-O}''2)/n)

Percent - i00 " square root(sum(((S-O)/O)''2)/n) for all O > 0

(3) Average - sum (S-O)/n

Percent - 10C * surf, (((S-O)/O)/n) for all O > 0

1

Szmulatec - HOURLY FLOW MILLER AT RDF (1994)

Observed HOURLY FLOW MILLER AT RDF (2006)

Cases equal or exceeding lower

limit & less then upper l_t Percent cases

............................ equal or Average of cases

Lower Cases Percent exceeding limit within class limits
class ..................................................................

limit Sim Obs Simulated Observed Slmulated Observed Simulated Observed

....................................................................... Ju_200/
_6-2912-001(28)

0.00 .......... 73.61 67.58 I00.00 i00.00 0.59 0.63

AR 046717



2.00464_762615 11.0= 14 91 26 29 32 42 Z _5 2.e_

4.0322Z5928204 5.2_ 6 71 15 32 i" 52 4 91 4.90

6.001188514851 2.83 3 54 18 05 IC 80 6 91 6._

E.0C 749_ 8614 1.79 2 05 7 22 26 8 94 8.92_ a_ i_. _
10.0C 5756 6268 1.37 1 49 = 43 = 21 --

12.00 4157 4396 C.98 05 4 06 2 7 _ o=

14.00 3092 2902 0.74 0 69 3 08 2 67 14 95 14.94

!6.00 1157 !075 0.28 0 26 2 34 i 98 16 48 16.48

17.00 884 865 0.21 0 21 2 06 1 73 17 48 17.48

18.00 788 -_=_. 0.19 O 17 1 85 i 5_ 18 49 i_.4-

19.00 129 130 0.03 0 03 ! 67 i 35 19 !0 !9.1C

19.20 154 145 0.04 0 03 1 64 ! 32 19 30 !9.30

19.40 125 131 0 03 C 05 1 60 1 2_ 19 50 !9.50

19.60 133 135 0 03 C 03 1 57 ! 25 19 69 19.72

!9.80 116 120 0 03 0 03 1 54 1 22 19 91 !9.90

20.00 163 186 0 04 0 04 i 51 i 19 20 IC 20.09

20.2_ 182 186 0 04 0 04 i 47 1 15 20 30 20.3_

20.4C 167 145 C 04 0 05 i 43 1 10 20 50 20.5_

20.60 305 287 0 07 0 07 1.39 1 07 20 80 20.79

21.00 2224 1822 0 53 0 43 1.32 1 00 22 74 22.73

25.00 1283 955 0 31 0.23 0.79 0 56 27 16 27.06

30.0C 848 688 8 20 0.16 0.48 0 34 32 08 32.1t

35.00 411 215 0 I0 0.05 0.28 0 17 37 18 3_.13

40.00 288 189 0 07 0.04 0.18 0 12 41 82 42.2-

45.00 131 104 0 03 0.02 0.Ii 0 08 47 29 47.42

50.00 158 105 0 04 0.02 0.08 0 05 52 31 52.2'

55.00 67 65 0 02 0.02 0.04 0 03 57 26 5".5 _

60.00 i01 50 0 02 C.01 0.03 C Cl 62 17 61.61

65.00 15 0 0 00 0.00 0.00 0 00 66 51 0.OC

70.00 0 0 0 00 0.00 0.00 0 00 0 00 0.00

75.00 0 0 0 00 0.00 0.00 0 00 0 00 0.00

80.00 0 0 0 O0 C.00 0.00 0 O0 0 00 0.00

85.0C 0 0 0 O0 C.O0 0.00 C.O0 0 O0 C.00

90.00 0 0 0 00 0.00 0.00 C.00 0 00 0.00
.........................................................................

420024420024 i00.00 I00.00 Z.33 2.46

1 Observed values are zero

i Simulated values are zero

! Observed values are zero when simulated are zero

C Observed values are zero when slmulated are no:

0 Observed values are not zero when slmuiated are

1

Simulated - HOURLY FLOW MILLER AT RDF (!994)

Observec - HOURLY FLOW MILLER AT RDF (2006)

Lower Number of occurren=es Detween indicated deviations

=lass .............................................................
!_mi_ -60% -30% -10% 0% 10% 30% 60%

......................................................................

0 00 16 62867 75981 44578 49599 4310 _ 7693 0

2 00 2 18749 33648 4682 2157 1905 1472 0

4 00 0 782 17578 4868 2317 1776 883 0

6 00 0 0 6477 4304 2091 1413 566 0

8 00 0 0 1546 3601 1821 1346 300 0

I0 00 0 0 265 2685 1829 1279 210 0

12 00 0 0 38 1607 1457 !161 133 0

14 00 _ 0 6 945 979 889 83 0

16 00 0 0 1 276 370 405 23 0

17 O0 0 0 0 178 331 348 8 0

18 00 0 0 ! 109 270 350 5 0

19 O0 0 0 0 19 46 65 0 0

19 20 0 0 1 20 58 64 2 0

19 40 0 0 0 27 48 54 2 0
19 60 0 0 ! 13 61 59 i 0 J._2_l
19 80 0 0 0 21 49 50 0 0 556-29/2-00/ (2_

20 00 0 0 0 21 72 93 0 0
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20.20 C C C IS 82 85 2. C
2,5.40 C C 0 16 ! 59 70 _. 2
20.60 C C C 31 116 140 C C
22.0C C C C 142 "_94 876 12 C
25.00 C C C 28 314 6!3 C C
30.00 0 0 O 12 206 469 - C
35 .O0 0 0 O 2, 59 !54 0 O
40.00 0 0 0 0 79 ii0 C C
45.00 0 0 0 0 60 44 C 0
50.00 O 0 0 0 88 17 0 O
55.00 C 0 0 0 64 1 O C
60.00 C 0 0 0 50 0 C 0
65.00 C 0 0 0 0 0 0 C
70.00 C C 0 0 0 0 0 0
75.00 0 C 0 0 0 0 0 0
80.00 0 O 0 0 0 0 0 0
85.00 0 O 0 0 0 0 0 0
90.00 0 0 C 0 0 0 0 0

.....................................................................

18 82398 135543 68203 65526 56943 11393 0

J.ly 200;
556-2912-001(28)
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154 th STREET RELOCATION INFORMATION

Table I. Miller Creek effective imperious area (E/A) below the MCDF.

Basra Area Pre-developmeut EIA (acres)' Post-development EIA Difference Total Lmpervsous
Basra facres) With 154 th Without 154 tu (acres) (acres) Area (acres)
MC4 36.31 2.04 2.04 3.31 1.27 4.80
MC5 54.74 2.50 2.50 0.02 -2.48 8.20

MC6 15.35 0.80 0.80 0.26 -0.54 2.6b

. .................4..6:2............ .3...0)............... ....................... 0: .......... :3.:.07...................
Subtotal 8.39 3.62 -4.77

SDN3A0 10.52 1.47 1.47 2.35 0.88
SDN3A I 19.92 0.40 0.40 5.87 5.47

SDWIA0 15.36 0.52 0.52 1.64 1.12

• EIA was determined based on applying an effecuve impervious fraction to each designated land use cover.

b prorat_d lm_rvioltt _'w.,a; actual for MC6 and MC7 (1994) are 4.4 and 9.2 acres, respectively.

Table 2. Miller Creek effective imperv/ous area (E/A) above the MCDF.

Basin Area Pre-development EIA _acres)" Post-development EIA Difference
Basra (acres) With 154_' Without 154 '_ (acres) {acres)
SDN 1-1wr 5.42 0.38 0.38 0.56 0.18
SDN2Xn 4.26 0 0 0 0

SDN3X 25.38 0 0 0 0
SDN4 30.32 2.63 2.63 12.26 9.63
SDN4X 15.18 1.05 1.05 4.21 3.16

MCIn 11.97 0.11 0.l I 2.34 2.23
MC2 33.31 0.27 0.27 2.54 2.27
MC3 I2.94 0.11 0.I 1 1.42 1.31
"Su'bto_l"............................................................................................. _"

• EIA was determinedbasedonapplyinganeffecuvetmpervsousfracuontoeachdesignatedlandusecover.

Comprehensive Stormwater Management Plan July 2001
STIA Master Plan Update Improvements 556-2912-001 (28)
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LAKE REBA

July 2001
_6-29/2-00/ (28)
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Lo_-Pearson Type Ill Szaucs:ics (formerly USGS Program A!93, Jan. 1986)

No_e -- Use of Log-Pearson Type II_ or Pearson-Type I_Z

_zs:ribu:zcns are for preliminary computations.
User is responsible for assessment ant

interpretation.

HOURLY FLOW Lake Reba Flow (Predev)

Analysis for -- 12 month period

s:artmng October 1

ending September 30
1949-1996

Parameter is 1-day high value.

0 zero values in data

48 non-zero values in data

5.844 _.060 8.621 4.007 4.013

4.579 6.443 5.481 6.086 4.522

4.125 5.719 4.324 3.619 3.725

4.840 4.410 4.148 6.448 5.125

4.951 4.752 4.337 8.948 4.389

3.996 5.708 4.128 3.584 5.854

3.802 5.526 5.210 4.627 4.325

3.872 4.840 6.579 6.463 3.739

3.222 9.859 8.730 5.116 3.186

3.276 4.291 9.202

The following 7 statistics are based on non-zero values.

Mean flogs) 0.698

Varlance Clogs) 0.015

Standard Deviation (logs) 0.124

Skewness (logs) 0.725

Standard Error of Skewness _iogs_ 0.343

Serial Correlatlon Coefficient (logs) 0.132

Coefficient of Variation (logs) 0.177
i

HOURLY FLOW Lake Reba Flow (Preaev)

Exceedence Recurrence Parameter

Probability Interval Value

0.9900 1.01 2.995

0.9500 i.05 3 331

0.9000 1.11 3 563

0.5000 2 O0 4 818

0.2000 5 00 6 240

O.lO00 lO O0 _ 291 C)._-_ .9 93_"6_0.0400 25 00 8.749 "_ "

0.0200 50 00 9.932

C.0100 I00 00 11.202

0.0050 200 00 12.57i

J._ 200/
596-29/2-001(28)
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Log-Pearson Type i:i S:atistics (formerly USGS Program. A193,___ Jan. 1986'
Note -- Use of Log-Pearson Type iIi or Pearson-Type ---

d_szribu_ions are for prell_.inary computations.

User is responsible for assessment and

interpretation.

HOURLY FLOW Lake REba Flow (2006)

_nalys:s for -- 12 month period
starting OctoDer 1

ending SeptenlDer 30
1949-1996

Parameter is 1-day high value.

0 zero values in data

48 non-zero values in da_a

5.913 7.046 8.705 4.233 3.928

4.739 6.580 6.172 6.112 5.004

4.316 5.764 4.883 3.625 4.2T"

4.766 5 079 4.587 6.621 4.898

5.202 4 843 4.361 8.699 4.737

4.252 5 903 4.441 3.817 5.543

3.701 5 801 5.154 4.527 4.404

3.912 4 684 6.845 6.966 3.834

3.483 i0 i12 8.677 5.186 3.628

3.272 4 786 9.152

The following 7 statistics are based on non-zero values.

Mean (logs) 0.713

Variance {logs) 0.014

Standard Deviation (logs) 0.1!8

Skewness (logs) 0.701

S%andard Error of Skewness (logs) C.343

Serial Correlation Coefficient (logs) C.!50

Coeffi=ient of Variation (logs) 0.165
1

HOURLY FLOW Lake REba Flow (2006)

Exceedence Re:urrenze Parameter

ProDaDili_y interval Value
..............................

0.9900 !.01 3 162

0.9500 i 05 3 508

0 0000.8000 i 25 4 090

0.5000 2 00 5 000 _/o. ooo ,..,/..
0.I000 !0 00 7 405 P_

0.0400 25 00 8 794

0.0200 50 00 9 908

C.C100 10O 00 ii 095

0.0050 200 00 12 363

J._2oo/
556-29/2-oo/(2a)
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Log-?earson Type _Z= Sta=is=ics (fo-"mer!F USGS Program A19_, Jan. !986'

N_e -- Use cf Log-Pearson Type _:I or Pearson-Type :::

_IstriDutlons are for prei_mc.nary co=pu_a_lons.

User is responsiDle for assessment anc

:nterpre:az_on.

HOURLY FLOW Lake ReDa Flow (1994)

Analysis for -- 12 month period

s_ar:ing October 1

ending September 30
1949-1995

Parameter is 1-day high value.

0 zero values in data

47 non-zero values in data

14.678 16.281 17.079 9.580 10.131

11.285 14.654 12.905 14.769 11.003

IC.462 14.187 10.873 8.945 9.376

12.357 10.254 10.854 15.255 14.010

11.728 11.929 10.599 18.265 10.883

9.619 14.343 10.323 10.055 15.459

16.473 13.376 13.805 11.996 10.913

9._58 11.852 16.450 !5.819 9.199

8.044 22.012 19.601 12.568 7.905

8.082 IC.544

The fo!lowin= 7 statistics are based on non-zero values.

Mean (logs) 1.082

Variance (logs) 0.011

Stanuard Deviation (logsl 0.104

Skewness {logs) 0.397

Standard Error of Skewness (logs) 0.347

Serial Correlation Coefficient {logs) 0.172

Coefficient of Variaiion {logs) 0.096
!

HOURLY FLOW Lake Reba Flow (1994)

Exzeedence Recurrence Parameter

P.oDab .... } Interval Value
..............................

0.9900 i.0! 7.440

0.9500 1.05 8.398

0.9000 i.ii 9.006

05000 _00 !leg_
02000 500 _46_7
0:00_ 1_00 _ 550 Oso___.V3_ 9C 0400 25.00 18 931

0 0200 50.00 20 732

0 0100 100.0C 22 558

0.0050 200.00 24 425

Ju_ 2001

556-2912-001(28)
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POC at Lake Rel_a

Percent cases equal or

exceeOing I,mlt

Pre- Project

developed 1994 Condition

Condition condition (level 2) Flow [cfs]
100 100 100 0

10.39011611 164831057 35.764147 0.5
4.19569527 9.16519056 14.934623 1

2.026810158 6.22750129 5.6908653 1.5
1.025441329 4.47022075 2.3317715 2

0.895638629 4.19761728 1.9925052 2.1
0.779996224 3.93691789 1.7220445 2.2

0.691730388 3.6995505 1.472773 2.3
0.614792788 3.48027732 1.2651658 2,4

0.551307467 3.28028875 1,0916043 2.5
0.489710186 3.08172866 0.9535169 2.6

0.43944114 2.90531017 0.8325715 2.7

0.393420183 2.74198617 0.7247205 2.8
0.350703295 2.58889968 0.627107 2.9

0.315066553 2.45033617 0.5447308 3
0.284385915 2.30796335 0.4752109 3.1

0.228216747 2.05083519 0.3721216 3.3
0.18219579 1.83632364 0.2926023 3.5

0.136410837 1.53967392 0.2061787 3,8
0.113754366 1.37777841 0.1659429 4

0.07646559 1.04470221 0.0980896 4.5

0.0528651 0.78590747 0.0619012 5
0.035164731 0.60806049 0.0411881 5.5
0.022892476 0.47640135 0.029046 6

0.016284339 0.3823591 0.0192846 6.5
0.011092231 0.30902996 0.0130945 7

0.007788162 0.24593833 0.0092852 7.5

0.004484093 0.19094147 0.0061901 8
0.002360049 0.15951469 0.0035712 8.5

0.001180025 0.12451669 0.0011904 9
0.00047201 0.09999429 0.0004762 9.5

0.0001 0.08142392 0.0002381 10
0 0.06523437 0.0001 10.5

0 0.05547302 0 11

0 0.03833114 0 12

J,,ty2ooi
s56.._912-oo_(28)
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Samula_ed - HOUKLY FLOW Lake Reba Flow (1994!

Observed - HOUKLY FLOW LaKe R_ma Flow _2006)

Mean Root mean

Lower Nunu3er aDs_iu_e errorCl square error_2! Bias(3)

class of .........................................................

iim:t cases Averaae_ Percent Average Percent Average Percent

C.00 269806 0.085 - 0.135 -C.067

0.50 87489 0.440 61 4 0 478 65.7 -0.346 -49.0

i.00 38826 0.623 51 7 0 714 58.8 -0.283 -24.4

1.50 14109 0.816 47 9 1 027 59.7 0.217 Ii._

2.00 1425 1.109 54 1 1 416 69.1 0 840 41.0

_.._4 53 7 1 453 67.7 C 899 41.82.10 1136 - 4-

2.20 104 _ 1.329 59 I " 642 7Z.9 1 152 51.2

2.30 872 1.380 58 8 i 7G2 72.5 1 221 5_.C

2.40 729 1.514 61 8 1 840 75.0 1 399 57.1

2.50 580 1.699 66 7 i 996 78.3 1 596 62.6

2.60 508 1.871 70 7 2 203 83.2 1 763 66.6

2.70 453 2.004 72 9 2 338 85.0 I 901 69.1

2.80 410 2.120 74 4 2 403 84.3 2 024 71.0

2.90 346 2.364 80 2 2 652 90.0 2 278 77.2

3.00 292 2.454 80 4 2 767 90.7 2 369 7?.6

3.10 433 2.755 86.3 3 085 96.5 2 677 83.8

3.30 334 3.054 89.9 3 357 98.8 2.977 8T.7

3.50 363 3.436 94.4 3 742 102 8 3.372 92.7

3.80 169 2.722 95.6 4 016 103 ! 3.640 93.5

4.00 285 4.076 96.0 4 442 104 4 3.946 92.9

4.50 152 4.778 100.9 5.159 108 8 4.678 98.8

5.00 87 5.299 101.2 5.718 109 1 5.253 100.3

5.50 51 6.278 109.3 6.717 117 0 6.278 109.3

6.00 41 6.13_ 98 4 6.639 106 6 6.138 98.4

6.50 26 6.587 97 4 6.913 102 4 6.587 97.4

7.00 16 7.079 98 3 7.376 102 6 7.079 98.3

7.50 13 7.262 93 6 7.688 98 9 7.262 93.6

8.00 I! 7.220 87 2 7.476 90 5 7.220 87.2

8.50 i0 6.218 94 8 8.525 98 2 8.218 94,8

9.00 3 9.737 106.1 9.812 106 8 9.737 106.1

9.50 ! 11.663 117.9 11.663 ll7 9 I1.663 1!7.9

I0.00 1 11.900 117,7 11.900 117 7 ll.900 117.7

iC.50 C 0.000 0.0 0.000 0 0 0.000 0.0

ii.00 0 0.000 0.0 0.000 0.0 0.000 0.0

12,00 C 0.000 0.0 0.000 0.0 0.000 0.0
........................................................................

420024 0.27_ 0.544 -0.091 "

Standard error of estimate = 0.54

= square roo_((n/n-l)-({_ot.co!.5)'*2-(to_,col.7_'*2))

(i) Average = sum(IS-Of/n)

Percent = I00 " Isum{IS-Ol/O))/n for all O > 0

(2) Average = square roo:(surn((S-O)''2)/n)

Percent = 100 " square root(sum(((S-O)/O)''2)/n) for all O > 0

(3) Average = stut, (5-O)/n
Percent = 10C " su_. ((_S-O)/O)/n) for all O > 0

1

Simulated - HOURLY FLOW Lake Reba Flow (1994)

Observec - HOURLY FLOW LaKe REDa Flow {2006)

Cases equal or exceeding lower

limit & less then upper l_m_% Percent zases

............................ equal or Average of cases

Lower Cases Percent exceedlng limi_ w_%hin class lzmits
class ..................................................................

llmz_ Sim Obs Szmuiated Observed Simulated Observed Simulated Observed

....................................................................... J.6' 200/
556-29_2-oo_r28)

0.00 .......... 83.52 64.24 I00.00 i00.00 0.14 0.18
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C.503073787499 7.32 20.E5 16 4E 35 76 0.70 C.-:

i 00"_938826 2.94 _ 24 c "" 14 93 i._,

1.50 73811410_ 1.76 5.36 6 23 5 69 1.73 -. -

2.0t 1145 1425 0.2 z 6.34 4 4- Z 33 2.05 2.25

2.1C 1095 1136 0 26 0.2z 4 2C 1 99 2.15 &.iS

2.20 99? 1047 0 24 0,25 3 94 " 72 2.25 2.25

2.30 921 872 0 22 0.21 3 70 1 4T 2.35 2.3_

2.40 840 729 0 20 0.17 3 48 i.2 _ 2.45 Z.45

2.50 834 580 C 20 0,14 3 28 1.09 2.55 2.55

2.60 741 508 0 18 0.12 3 0E 0.95 2.65 Z.65

2.70 686 453 0 16 0.i! 2 91 C.83 2.75 2."5

2.80 643 410 0 15 0.i0 2 74 0.72 2.85 t.e5

2.90 582 346 0 14 0.08 2 59 0.63 2.95 2.95

3.00 598 292 0 14 0.0_ 2 45 0.54 3.05 3.05

_.iC 1080 433 0 26 0.i0 2 31 0.48 3.20 3.19

3.30 901 334 0.21 0,08 2.05 C.37 3.40 3.40

3.50 1246 363 0.30 C.09 1.84 0.29 3.65 3.64

3.80 680 169 0.16 0.04 1.54 0.2i 3.90 3.89

4.00 1399 285 0.33 0,07 1.38 0.17 4.24 4.25

4.50 1087 152 0.26 0.04 1.04 0.I0 4.74 4.73

5.00 747 87 0.18 0.02 0.79 0.06 5.24 5.23

5.50 553 51 0.13 0.0! 0.61 0.04 5.74 5.75

6.00 395 41 0.09 0.01 0.48 0.03 6.23 6.25

6.50 308 26 0.07 0,01 0.38 0.02 6.73 6.7H

7 00 265 16 0.06 0.00 0.31 0.01 7.23 ".22

7 50 231 13 0.05 0.00 0.25 0.01 7.73 7.74

8 00 132 ii 0.03 0,00 0.19 0.01 8.22 8.30

8 50 147 i0 0.03 0.00 0.16 0.0C 8.73 8.65

9 00 103 3 0.02 0.00 0.12 0.00 9.26 9.16

9 50 78 1 0.02 0.00 0.i0 0.00 9.72 9.89

I0 00 68 1 0.02 0.00 0.08 0.00 10.23 i0.Ii

10.50 41 0 0.0! 0.00 0.0? 0.00 10.74 0.00

!I.00 72 0 0.02 0.00 0.06 0.00 11.55 0.00

12.00 161 0 0.04 0.00 0.04 0.00 14.36 0.00
........................................................................

420024420024 I00.00 I00.00 0.41 0.50

10Dserved values are zero

0 S_mulated values are zero

00Dservea values are zero when simulaued are zero

1 Observed values are zero When slmula_ec are no:

00Dservea values are no: zero when s_mulated are

1

Simulazed - HOURLY FLOW Lake Reba Flow (1994)

ODserved - HOURLY FLOW Lake REba Flow (2006)

Lower N_mmer of occurrences between indicated devlaCions

:lass .............................................................

!imit -60% -30% -109 0% 109 30% 60%
......................................................................

0.00 47638 66088 38783 20926 23207 37581 35583 0

0.50 47926 24943 3887 1502 12i4 2097 5920 0

1.00 i0120 14857 3365 1324 llTZ 2032 5956 0

1.50 423 4125 1905 736 680 1367 4873 0

2.00 1 131 168 107 77 177 764 0

2.10 0 83 143 58 78 143 631 0

2 20 0 52 i07 49 66 !ii 662 0

2 30 0 39 _V 34 45 126 551 0

2 40 0 25 38 38 26 95 507 0

2 50 0 14 21 32 i7 57 439 C

2 60 0 13 18 22 17 47 391 0

2 70 0 5 25 8 12 35 368 0

2 80 0 6 19 3 14 17 351 0

2 90 0 3 18 3 6 20 296 0

3 00 0 1 16 2 4 24 245 0 Ju_ 2001

3 10 0 0 25 5 13 13 377 0 5_6-2912-001(28)
3 30 0 0 19 3 3 ii 298 0
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3.50 c C I" 2 4 iC 330 ?
_.8c C [ IC 0 i 8 150 C
4.00 0 0 26 5 1 _ 250 C
4.5_ t C II 2 1 C 13_ C
5.00 0 0 1 6 1 1 7S 0
_.50 C C 0 0 3 1 4- C
6.00 C 0 0 0 1 2 3_ C
6.50 C C 0 0 0 2 24 C
7 O0 0 O 0 0 0 0 16 C
7 50 0 0 0 0 C 0 13 O
8 O0 0 0 0 0 0 0 11 O
8 50 0 0 0 0 0 0 10 C
9 O0 0 0 0 0 0 0 3 C
9 50 0 C 0 0 0 0 1 0

10 OC 0 0 0 0 0 C 1 0
1C 50 0 0 0 0 0 0 0 0
ii OC 0 C 0 0 0 0 0 C
12 O0 0 0 0 0 0 0 0 0

.....................................................................

106108 110385 48699 24867 26663 43980 59322 C

J=_2ool
5_6.29/2.oo1(28)
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WALKER CREEK WATERSHED
DETENTION POND PERFORMANCE DATA

FOR SDW2 (SOUTH 12TM STREET)
(HSPF AND KCRTS BACKUP)
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Computation of Basic Statistics. WALKER CREEK DETENTION FACILITIES

SDW-2 Number
Data Set STANDARD Of clata Values
Number MINIMUM MAXIMUM MEAN DEVIATION Usecl Unused

109 0.00 4.918 0.088 0.143 420024 0.00 flow
.649 0.00 8.586 0.482 0.943 420024 0.00 stage

749 0.00 10.660 0.536 1.085 420024 0.00 volume

July 200/
5_6-2912-001 (28)
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Flood Fre0uency For SDW-2

Pre and Post developed

Return Period

Walker Creek at South 12th Street

Return
Period

Peak Pre-Project Project
(cfs) (cfs)

1/2 Q2 1.036 0.3105
Q2 2.072 0.621
Ol0 3.827 1.801
Q25 4.778 3.114
050 5.512 4.657
Q100 6.264 6.914

July 2001
556-2912-001 (28)
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Flow(cfs) Predeveloped Developed
0.1 7.1349% 27.3060%

0.12 6.0708% 24.7106%
0.15 4.8778% 21.5641%
0.19 3.7210% 18.2207%
0.23 2.9240% 15.7153%
0.28 2.2084% 11.5860%
0.35 1.5441% 6.9259%
0.43 1.0625% 3.2756%
0.53 0.7062% 1.0086%
0.66 0.4518% 0.2125%
0.81 0.2958% 0.1622%

1 0.1868% 0.1085%

1.2 0.1227% 0.0667%
1.5 0.0693% 0.0411%
1.9 0.0359% 0.0253%
2.3 0.0196% 0.0161%
2.8 0.0102% 0.0076%
3.5 0.0035% 0.0024%
4.3 0.0019% 0.0012%

jury 200/
556.2912-001(28)
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1

Log-Pearson Type i_I Statistics (formerly USGS Program A193, Jam. 1986)
No_e -- Use of Log-Pearson Type Ill or Pearson-Type _!

d_suribuuions are for preliminary computations.

User is responsible for assessment and

interpretation.

0 RCq_RES FLOWP.D64 SIMULATED YEARLY PEAKS

Analysis for -- 12 month period
suarzing October 1

ending September 30
1949-1996

Parameter is 1-day high value.

0 zero values in data

48 non-zero values in data
2.676 5.918 3.397 1.719 1.673

2.005 2.803 2.678 2.227 1 727

1.545 2.497 2.057 1.026 1 945

2.301 1.760 2.002 3.365 1 850
1.987 2.020 1.688 4.390 1 725

2.065 3.017 1.724 0.951 1 470

1.394 2.440 1.708 3.743 1 787

2.174 1.076 3.386 2.728 1 166

0.786 5.677 4.827 1.847 1.292
0.571 1.899 4.405

The following 7 statistics are based on non-zero values.

Mean (logs) 0.315

Variance (logs) 0.044

Standard Deviation (logs) 0.210
Skewness (logs) -0.038

Standard Error of Skewness (logs) 0.343

Serial Correlation Coefficient (logs) 0.125

Coefficient of Variation (logs) 0.665
1

0 RCHR_S FLOWP.D64 SIMULATED YEARLY PEA.KS

Exceedence Recurrence Parameter

Probability Interval Value
..................... _ ........

0.9900 1.01 0.663

C.9500 1.05 0.929

0.9000 i. II I.III
0.8000 125 1._77

j._ 200/
53_2912-00/ _
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0 5000 2.00 2.072

0 2000 5.00 3.103
C I000 I0.00 3.827

0 0400 25.00 4.778

0 0200 50.00 5.512

0 0100 I00.00 6.264

0.0050 200.00 7.040

J.ly2001
336-2912-001(28)
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Log-Pearson Type !_I Statistics (formerly USGS Program A193, Jan. 19861

Note -- Use of Log-Pearson T}q_e If! or Pearson-Type I_i
distributions are for preliminary, computations.

User is responsible for assessment and

interpretation.

0 RCHRES FLOWPOST.D64 SIMULATED YEARLY PEAKS

Analysis for -- 12 month period

starting October 1

ending September 30
1950-1997

Parameter is 1-day high value.

0 zero values in data

48 non-zero values in data

0.495 0.954 4.918 0.433 0.504

0.554 0.586 1.087 0.554 0.583

0.511 1.795 0.558 0.385 0.562
0.554 0 935 0 516 0.574 0.527

0.508 0 554 0 565 2.707 0.745

0.582 0 546 0 556 0.314 0.555
0.403 2 023 0 514 1.403 0.575

0.444 0 405 1 197 1.481 0.464

0.380 2 888 3 001 0.578 0.482
0.378 0.665 4.653

The following 7 statistics are based on non-zero values.

Mean (logs) -0.137
Variance (logs) 0.086

Standard Deviation (10gs) 0.294

Skewness (logs) 1.485

Standard Error of Skewness (logs) 0.343

Serial Correlation Coefficient (logs) 0.020
Coefficient of Variation (logs) -2.150

!

0 RCHRES FLOWPOST.D64 SIMULATED YEARLY PEAKS

Exceedence Recurrence Parameter

Probability Interval Value

0.9900 1.01 0.310

0.9500 1.05 0.338
0.9000 I.II 0.366

o.8ooo :.25 o.4_7

556-2912.ool_

AR 046737



0.5000 2.00 0.621
0.2000 5.00 1.167

0.I000 I0.00 1.801

0.0400 25.00 3.114

0.0200 50.00 4.657

0.0100 I00.00 6.914
0.0050 200.00 10.211

J,,iyzoo1
5.$6-2912-001 (28)
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1

Flow Comparison: predeveloped vs. Developed SDW_

MEASURED = Observed - HOURLY F SIMULATED = Simulated- HOURLY FL

Mean Roo_ mean

Lower Number absolute error(1) square error(2) Bias(3)

class of .........................................................

limit cases Average Percent Average Percen_ Average Percent

.......................................................................

0 00 329596 0.040 * 0.089 - 0.040 "

0 01 4797 0.173 1583.2 0.215 1969.4 0.173 1581.4

0 01 5923 0.177 1321.0 0.219 1636 2 0.176 1317.7

0 01 6311 0.182 1080.3 0.224 1329 7 0.182 1077.2

0 02 5263 0.183 877.4 0.226 1083 0 0.182 873.4

0 02 5515 0.189 745.2 0.231 911 8 0.188 740.4

0 03 6393 0.188 600.5 0.230 737 9 0.186 594.9

0 04 5846 0.190 490.8 0.233 602 7 0.187 484.1

0 04 5980 0.185 388.0 0.228 479 2 0.181 379.0

0 05 6014 0.184 312.0 0.228 386 6 0.178 300.8

0 07 5644 0.182 249.7 0.226 310 0 0.173 237.3

0.08 5515 0.177 197.3 0.220 246 3 0.164 182.5

0.I0 4501 0 170 156.1 0.214 196 0 0.151 138.1

0.12 5046 0 166 124.6 0.209 156 9 0.140 105.0

0.15 4893 0 160 95.4 0.205 122 6 0.124 73.9

0.19 3371 0 148 71.1 0.192 92 8 0.098 47.1

0.23 3027 0 136 54.1 0.187 74 3 0.070 27.8

0.28 2810 0 126 40 7 0.185 59 3 0.032 10.4

0.35 2037 0 132 34 0 0.190 49 3 -0.023 -5 6

0.43 1507 0.169 35 5 0.248 52 2 -0.073 -15 2

0.53 1076 0 249 42 1 0.325 54 8 -0.153 -26 0

0.66 660 0 367 50 3 0.425 58.2 -0.256 -35 I

0.81 461 0 525 58 6 0.574 64.0 -0.368 -41 0

!.00 271 0 693 63 3 0 733 66.8 -0.525 -47 9

1.20 226 0 890 66 9 0 932 69.8 -0.668 -50 3

1.50 141 1 144 68 4 1 197 71.4 -0.939 -55 6

1.90 69 ! 457 70 7 1 535 74.3 -1.120 -54 4

2.30 40 1 715 68 2 1 810 71.8 -1.493 -59 2

2.80 28 2 090 67 7 2 259 72.9 -I 819 -58 4

3.50 7 3 076 80 3 3 090 80.6 -3 076 -80.3

4.30 6 3.381 70 5 3 477 72.5 -3 381 -70.5

5.30 2 5.250 90 5 5 254 90.5 -5 250 -90.5

6.60 0 0.000 0 0 0 000 0.0 0 000 0.0

8.10 0 0.000 0 0 0 000 0.0 0 000 0.0

I0.00 0 0.000 0 0 0 000 0.0 0 000 0.0
.......................................................................

422976 0.072 * 0.142 " 0.061 "

STANDARD ERROR OF ESTIMATE = 0.12801

= (n/n-l)'square roo_((_ot.col.5)'*2 (_0_.coi.7)''2)

(I) AVERAGE = sum (IS-MI/n)

PERCENT. = I00.0 * (sum(IS-Mi/M))/n for all M > 0.0

(2) AVERAGE = square root(sum((S-M)''2)/n)

PERCENT = I00.0 " square root(sum(((S-M)/M)**2)/n) for all M > 0

J._ 2001
556-2912-001U_
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(3) AVERAGE = sum (S-M)/n

PERCENT. = I00.0 * (sum ((S-M)/M)/n) for all M > 0.0

$ = Simulated value note: Percents for the first
M = Measured value class interval and the

sum = summation =oral should not be used

n = Number of pairs of values if _here are measured

I I = Absolute value even=s tha: are zero.

I

Flow Comparison: Predeveloped vs. Developed SDW2

MEASURED = Observed - HOURLY F SIMULATED = Simula=ed- HOURLY FL

Cases equal or exceeding lower

limit & less than upper limit Percent cases

............................. equal or Average of cases

Lower Cases Percent exceeding limit within class limits
class ..................................................................

limit Meas Sim Measured Simulated Measured Simulated Measured Simulated
.......................................................................

0.00 *******=** 77.92 43.72 i00.00 I00.00 0.00 0.00

0.01 4797 6898 1.13 1.63 22.08 56.28 0.01 0.01

0.01 5923 9390 1.40 2.22 20.94 54.65 0.01 0.01

0.01 631111041 1.49 2.61 19.54 52.43 0.02 0.02

0.02 5263 9392 1.24 2.22 18.05 49.82 0.02 0.02

0.02 551510081 1.30 2.38 16.81 47.60 0.03 0.03

0.03 639312297 1.51 2.91 15.50 45.21 0.03 0.03

0.04 584611820 1.38 2.79 13.99 42.31 0.04 0.04

0.04 598012377 1.41 2.93 12.61 39.51 0.05 0.05

0.05 601413487 1.42 3.19 11.19 36.58 0.06 0.06

0.07 564412682 1.33 3.00 9.77 33.40 0.07 0.07

0.08 551513078 1.30 3.09 8.44 30.40 0.09 0.09

0.I0 450110978 1.06 2.60 7.13 27.31 0.11 0.11

0.12 504613309 1.19 3.15 6.07 24.71 0.13 0.13

0.15 489314142 1.16 3.34 4.88 21.56 0.17 0.17

0.!9 337110597 0.80 2.5! 3.72 18.22 0.21 0.21

0.23 302717466 0.72 4.13 2.92 15.72 0.25 0.26

0.28 281019711 0.66 4.66 2.21 11.59 0.31 0.31

0.35 203715440 0.48 3.65 1.54 6.93 0.39 0.38

0.43 1507 9589 0.36 2.27 1.06 3.28 0.48 0.47

0.53 1076 3367 0.25 0.80 0.71 1.01 0.59 0.56

0.66 660 213 0.16 0.05 0.45 0.21 0.73 0.73

0.81 461 227 0.11 0.05 0.30 0 16 0.89 0.90

1.00 271 177 0.06 0.04 0.19 0 11 1.09 1.10

1.20 226 108 0.05 0.03 0.12 0 07 1.33 1.36

1.50 141 67 0.03 0.02 0.07 0 04 1.67 1 70

1.90 69 39 0.02 0 01 0.04 0 03 2.06 2 08

2.30 40 36 0.0i 0 01 0.02 0 02 2.52 2 57

2.80 28 22 0.01 0 01 0.01 0 01 3.09 2 98
3.50 7 5 0.00 0 00 0.00 0.00 3.84 4 00

4.30 6 5 0.00 0 00 0.00 0.00 4.80 4 63

5.30 2 0 0.00 0 00 0.00 0.00 5,80 0 00

6.60 0 0 0.00 0 00 0.00 0.00 0.00 0 00

8.10 D 0 0.00 0.00 0.00 0.00 0.00 0.00

I0.00 0 0 0.00 0.00 0.00 0.00 0.00 0.00
.................................................................. t ....

J._ 200/
356-29]2.00! (28)
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422976422976 I00.00 I00.00 0.03 0.09

92917 Measured events are zero

----- Simuiaued events are zero

76691 Measured events are zero when simulated events are zero

16226 Measured events are zero when simulated events are not zero

49589 Measured events are no_ zero when simulated events are zero

zero is defined as less than 0.01

1

Flow Comparison: Predeveloped vs. Developed SDW2

Lower Number of deviations between indicated percentages

class .............................................................

limi_ -60 -30 -ID 0 I0 30 60

................................................ . .....................

......................................................................

0.00 126694 187 125 62 58 131 202339 0

0.0i 37 19 24 7 8 32 4670 0

0.01 87 47 35 22 20 38 5674 0

0.01 82 66 36 20 36 46 6025 0

0.02 86 64 46 28 33 55 4951 0

0.02 102 97 64 22 25 69 5136 0

0.03 135 113 85 47 40 108 5865 0

0.04 154 129 94 53 55 106 5255 0

0 04 226 147 117 69 71 145 5205 0

0 05 266 226 132 96 71 157 5066 0

0 07 259 261 170 95 79 183 4597 0

0 08 289 315 201 I01 97 207 4305 0

0 i0 301 294 191 I00 97 190 3328 0

0 12 357 384 223 115 115 247 3605 0

0.15 381 398 267 158 135 280 3274 0

0.19 285 314 203 130 108 357 1974 0

0.23 287 293 225 155 249 447 1371 0

0.28 248 332 427 258 241 458 846 0

0.35 209 352 453 205 185 323 310 0

0.43 161 436 369 157 142 156 86 0

0.53 118 503 290 68 31 9 57 0

0.66 127 367 114 3 3 7 39 0

0 81 156 254 7 1 1 6 36 0

1 00 142 99 3 1 2 4 20 0

1 20 154 44 1 3 2 4 18 0

1 50 115 5 4 1 2 4 I0 0

1 90 54 2 1 0 2 2 8 0

2 30 28 6 2 1 1 0 2 0

2 80 21 0 2 1 1 0 3 0

3.50 7 0 0 0 0 0 0 0

4.30 5 1 0 0 0 0 0 0

5.30 2 0 0 0 0 0 0 0

6.60 0 0 0 0 0 0 0 0

8.I0 0 0 0 0 0 0 0 0

I0.00 0 0 0 0 0 0 0 0

......................................................................

131575 5755 3911 1979 1910 3771 274075 0

J.ly 200/
356-29/,2-00/(28)
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One Ou:le_ Rese!"voir Rou_ing File

Stage Discharge Storage perm-Area
(FU) (CFS) (Cu-FU) (Sq-Ft)
0.00 0.000 0. 0.

1.00 0.250 47146. 0.

2.00 0.350 96254. 0.

3.00 0.420 147358. 0.

4.00 0.490 200497. 0.

5.00 0.550 255812. 0.

6.00 0.600 313352 0.

7.00 1.200 373070 0.

8.00 2.690 434996 0.

8.30 3.090 455400 0.
9.00 7.570 499162 0.

I0.00 16.880 565746 0.

0.00 Ft : Base Reservoir Elevation

0.0 Minu_es/Inch: Average Perm-Ra_e

J"ly 2001

556-2912-00/ (28)
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Reservoir Routing [Single Ou:let]
Computing Series:sdw2ouu.tsf

Years Complete: 50

Inflow/OutflowAnalysis

Peak Inflow Discharge: 16.14 CFS a_ 6:00 on Jan 9 in 1990

Peak Outflow Discharge: 4.96 CFS at 19:00 on Feb 9 in 1951

Peak Reservoir Stage: 8.59 Ft
Peak Reservoir Elev: 8.59 F_

Peak Reservoir S_orage: 473712. Cu-F_
: 10.875 Ac-F_

July2oo/
_6-z9/2.oo/fzs)
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Flow Frequency Analysis LogPearson I_l Coefficiex1_s

Time Series Fiie:sdw2pre.usf Mean- 0.315 S_dDev. 0.207

Projec: Loca_ion:Sea-Tac walker Skew- -0.043

---Azlnual Peak Flow Raues ........ Flow Frequency. Analysis .......
Flow RaUe Rank Time of Peak - - Peaks - - Rank Re_urn Prob

(CFS) (CFS) Period

Computed Peaks 6.18 100.00 0.990

Compuued Peaks 5.45 50.00 0.980

Computed Peaks 4.73 25.00 0.960

Computed Peaks 3.80 I0.00 0.900

Computed Peaks 3.61 8.00 0.875

Computed Peaks 3.09 5.00 0.800

Computed Peaks 2.07 2.00 0.500

Computed Peaks 1.44 1.30 0.231

Flow Frequency Analysis LogPearson IIZ Coefficients
Time Series File:sdw2out._sf Mean- -0.127 S_Dev- 0.309

Project Locauion:Sea-Tac Walker Skew- 1.375

---Annual Peak Flow Raues ........ Flow Frequency Analysis .......
Flow Rate Rank Time of Peak - - Peaks - - Rank Re_urn Prob

(CFS) (CFS) (ft) Period

Compuued Peaks 7.58 9.00 I00.00 0.990

Computed Peaks 5.09 8.61 S0.00 0.980

Computed Peaks 3.38 8.35 25.00 0.960

Compuued Peaks 1.93 7.49 I0.00 0.900

Computed Peaks 1.73 7.36 8.00 0.875

Compuued Peaks 1.24 7.02 5.00 0.800

Computed Peaks 0.638 6.06 2.00 0.500

Computed Peaks 0.431 3.16 1.30 0.231

Ju/yzoo/
536-29_2.ooJr_a_
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Duration Comparison Anaylsis
Base File: sdw2pre.tsf
New File: sdw2out.tsf

Cutoff Units: Discharge in CFS

..... Fraction of Time .............. Check of Tolerance .......

Cutoff Base New %Change _robabi!ity Base New %Change

1 03 0.19E-02 0. lIE-02 -41.6 0.19E-02 1.03 0.759 -26.6

1 19 0.!3E-02 0.79E-03 -40.7 0.13E-02 1 19 0.938 -21.2

1 35 0.96E-03 0.67E-03 -30.2 0.96E-03 1 35 !.I0 -18.1

i 51 0.74E-03 0.56E-03 -23.9 0.74E-03 1 51 1.26 -16.2

1 66 0.57E-03 0.45E-03 -19.8 0.57E-03 1 66 1.50 -9.9

1 82 0.43E-03 0.36E-03 -16.5 0.43E-03 1 82 1.70 -6.7
! 98 0.34E-03 0.29E-03 -15.3 0.34E-03 1 98 1.87 -5.5

2 14 0.26E-03 0.24E-03 -9.6 0.26E-03 2 14 2,07 -3.2

2.29 0.21E-03 0 18E-03 -12.9 0.2!E-03 2 29 2.19 -4.4

2.45 0.17E-03 0 14E-03 -20.0 0.17E-03 2 45 2.33 -4.8

2.61 0.13E-03 0 lIE-03 -22.0 0.13E-03 2 61 2.46 -5.7

2.77 0.11E-03 0 80E-04 -25.5 0.!IE-03 2 77 2.59 -6.4

2.92 0.82E-04 0 57E-04 -30.6 0.82E-04 2 92 2.74 -6.2

3.08 0.64E-04 0 27E-04 -57.1 0.64E-04 3 08 2.87 -6.7

3.24 0.53E-04 0 25E-04 -52.2 0.53E-04 3.24 2.95 -8.8

3.40 0.39E-04 0 25E-04 -35.3 0.39E-04 3.40 3.02 -II.0

3.55 0.34E-04 0 23E-04 -33.3 0.34E-04 3 55 3.03 -14.7

5.71 0.30E-04 0 21E-04 -30.8 0.30E-04 3 71 3.07 -17.2
3.87 0.25E-04 0 16E-04 -36.4 0.25E-04 3 87 3.47 -10.2

4.02 0.23E-04 0 16E-04 -30.0 0.23E-04 4 02 3.68 -8.6

4.18 0.21E-04 0 16E-04 -22.2 0.21E-04 4 18 3.77 -9.9
4.34 0.18E-04 0 16E-04 -12.5 0.18E-04 4 34 3.82 -12.0

4.50 0.14E-04 0 68E-05 -50.0 0.14E-04 4 50 4.47 -0.7

4.65 0.14E-04 0 46E-05 -66.7 0.14E-04 4 65 4.47 -4.0
4.81 0.14E-04 0 23E-05 -83.3 0.14E-04 4 81 4.47 -7.2

4.97 0.91;.-05 C 00E d�-i00.00.91E-05 4 97 4.48 -9.8
5.13 0.68E-05 0 00E+00 -I00.0 0.68E-05 5 13 4.61 -10.2
5.28 0.46E-05 0 00E+00 -100.0 0.46E-05 5 28 4.69 -11.2

5.44 0.46E-05 0 00E+00 -100.0 0.46E-05 5 44 4.69 -13.7

5.60 0.46E-05 0 00E+00 -I00.0 0.46E-05 5 60 4.69 -16.2

5.76 0.23E-05 0.00E+00 -100.0 0.23E-05 5 76 4.96 -13.8

5.91 0.23E-05 0.00E \�-I00.00.23E-05 5 91 4.96 -16.1

Maximum positive excursion = 0.059 cfs ( 1.3%)

occuring at 4.39 cfs on the Base Data:sdw2pre._sf
and at 4.45 cfs on the New Da_a:sdw2out.tsf

Maximum negative excursion . 0.275 cfs (-26.6%)

occuring a_ 1.03 cfs on the Base Data:sdw2pre.tsf
and a_ 0.759 cfs on the New Data:sdw2ou_.tsf

J.iy2001
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_-Land Use Summary. ............................................

ITill Forest 16.38 acres

ITil! Pasture 0.00 acres

ITili Grass 4.37 acres
I/_irpor_ Fill 0.00 acres

J0u_wash Fores: 16.47 acres

lOuuwash Pasture 0.00 acres

10u=wash Grass 4.39 acres

}We:land 1.05 acres :
IImpervious 2.20 acres '

Total Area : 44.86 acres

Scale Factor : 1.00 Hourly Historic t

Time Series: sdw2pre t
............................................................

Compute Time Series

Modify User Input
+ .............................................................

+-Land Use Summary ............................................

ITill Fores: 0.00 acres
ITi!l Pasuure 0 00 acres

ITill Grass 26 88 acres

IA/rpor: Fill 6 70 acres
Outwash Forest 0 00 acres

Ou_wash Pasture 0 00 acres

Ou_wash Grass ! 51 acres

We:land 0 00 acres

I_ervious 9 51 acres
............................................................

To_al Area : 44.60 acres

Scale Facuor : 1.00 Hourly Historic

Time Series: sdw2dev
............................................................

Compute Time Series

Modify User Input
..............................................................

J.ly 200/
556-2912-001 (28)
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SDW2 Tes: Facility

USED ONLY TO STAGE-DISCHARGE CURVE FOR SDW2 KCRTS RESERVOIR FILE

Reten:ion/Deten_ion Facility

Type of Facility: Detention Vaul_
Effective Storage Depuh: 9.00 ft

Stage 0 Eleva_ion: 0.00 f_
Riser Head: 9.00 f_

Riser Diameter: 18.00 inches

Number of orifices: 3
Full Head Pipe

Orifice # Heighu Diameter Discharge Diameter
(f_) (in) (CFS) (in)

i 0.00 3.00 0.732

2 6.00 4.50 0.951 8.0

3 7.50 8.00 2.126 I0.0

Top Notch Weir: Rectangular
Length: 25.00 in

Weir Height: 8.30 f_

Outflow Rating Curve: None

Stage Eleva_ion Storage Discharge Percolation
(ft) (fu) (cu. ft) (ac-ft) (cfs) (cfs)
0.00 0.00 0. 0.000 0.000 0 00

1 09 1 09 10900. 0.250 0.255 0 00

1 92 1 92 19200. 0.441 0.339 0 00

2 97 2 97 29700. 0.682 0.421 0 00

4 02 4 02 40200. 0.923 0.489 0 00

5 06 5 06 50600. 1.162 0.549 0 00
7 00 7 00 70000. 1.607 1.200 0.00

8 00 8 00 80000. 1.837 2.690 0.00
8 30 8 30 83000. 1.905 3.090 0.00

9 00 9.00 90000. 2.066 7.570 0.00

10.00 I0.00 I00000. 2.296 16.880 0.00

Ju_,2001
556-2912-001(28)
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DES MOINES CREEK WATERSHED
DETENTION POND PERFORMANCE DATA

(HSPF AND KCRTS BACKUP)

- SDS3
- SDS3A
- SDS4
- SDS7
- SASA

AR 046749
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1

.Log-Pearson Type ::: S_a_is:ics (fc_--merly USGS Program A193, Jan. 1986)

No:e -- Use cf Log-Pearson Type ill cr Pearson-Type ::Z

dlsuribu:zons are for pre!Imznaz'y compuuauzons.

User !s responsible for assessmen_ and

znuerpreta_on.

PREDEV SDS-3

Analysis for -- 12 month period

s_aruing Ocuober 1

ending September 30
1949-1996

Parameter is l-day high value.

0 zero values in data

48 non-zero values in data

14,877 33.894 20,581 9.940 10.291

11.832 15,450 15.394 12.113 10,138

9.805 13,530 12.210 8.180 11.892

14.027 10.327 11.590 18.894 14,332

11.037 11.395 9.947 23,885 10.869

10.614 14.043 9.004 8.795 12.445

10,821 12.499 12.433 20.154 10.782

12.751 8.054 19.839 13,994 6.527

7.207 32.347 26.257 10,733 7.471

6.181 11.363 24.992

The following 7 statistics are based on non-zero values.

Mean (logs) 1.101

Variance Clogs) 0.028

Standard Devia=ion (logs) 0.167

Skewness (logs) 0.721

Szandard Error of Skewness (logs) 0.343

Serial Correlazion Coefficient (logs) 0.171

Coefficaen: of Variation (logs) 0.151
i

PREDEV SDS-3

Exceedence Recurrence Parameter

Probabiii_y Inuerva! Value
..............................

0.9900 1.01 6.354

0.9500 :.05 7.336
o8ooo 1.11 8.o3= ,,,_ : _ o%_
0.8000 1.25 9 091 I_ %u@_ "
o.sooo 2.00 12 064
0.2000 5.00 17087 (D_o_ --'_-_I'_I"
0.1000 10.00 21067
0.0400 25.00 26 916
0.0200 50.00 _l919
0.0100 loo.oo 37._21
0.0050 200.00 43.811
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Log-Pearson Type ill 5=a=Is=_=s _f=rmerly USeS Program A193, Jan. 1966

Note -- Use cf Log-Pears3n _/p.e i:: cr Pearscn-."_._e :=:

dlstribu=lons are for pre!imana--y comouua_io_s. .
_ser is responsible for assessmen= and

anterp, re=ation.

2006 SOS-3

Analysis for -- 12 month period

s_ar=ing October 1

ending SeptemDer 30

1949-1996

Parameter is 1-day high value.

0 zero values in _a_a

48 non-zero values in data

4.037 5.012 20.577 3,556 4.277

4.296 4.376 8.393 4.330 4.620

3.952 !i,922 4.636 3.308 4.512

4.659 7.448 4.2!0 4.570 4.240

4.126 4.517 4.503 16.830 5.059

4.598 4.117 4.310 3.458 4.566

3.336 15.376 4.222 9.726 4.525

3.541 3.653 5.041 9.935 3.651

3.490 15.208 15.459 4.741 3.707

3.219 4.783 20.018

The following 7 statistics are based on non-zero values.

Mean {logs) 0.734

Variance (logs) 0.051

Standard Deviation (logs) 0.226

Skewness (10gs) 1.470

Standard Error of Skewness (logs) 0.343

Serial Correlation Coefficient {logs) -0.062

Coefficient of Variation (logs) 0.308
!

2006 SDS-3

Exceedence Recurrence Parameter

Probability Interval Value

0.9900 !.01 2.792

0.9500 1.05 _.991
0.9000 , ._ _ ,_Q

0.5000 =.0= 4.794
0.2000 5.00 7.7e: (_ _ 7..i,_00.1000 :0.0c _0 e5;
0 0400 25.00 1_ 509
0.0200 50 OC _• _.46C

0.0!00 100.00 3C.385

0.0050 200.00 40.933
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_imu!a:ed - pREDEV SDS-3

Omserved - 2006 SDS-3

Mean Roo: mean

r (I) s_are error_2 _ B_as!3)Lower Nu_er aDsc!uue • for

class of ......................................

limi: cases Averaoe Percen: Average Percen: Average Percen:
...............................................................

0.00 352393 0 389 - 0.670 - -0.350 "

2.00 10731 1 680 80.1 1.775 84 6 -i _30 -_5 C

2.20 8567 1 814 79.0 1.914 83 3 -i 658 -72

2.40 9445 1 946 77.9 2.057 82 3 -i 773 -71 C

2.60 8006 2 041 75.7 2.179 80 8 -i 837 -68 1

2.80 8435 2 215 75.4 2.367 80 5 -i 983 -87 5

3.10 6525 2.409 74.2 2.583 79 5 -2 144 -66 1

3.40 5592 2.544 71.8 2.769 78 1 -2 223 -62 7

3.70 4027 2.676 69.5 2.921 75 8 -2 292 -59 5

4.00 3644 2.814 67.3 3.079 73 7 -2. 139 -56 1

4.40 1995 2.883 63.1 3.245 70 9 -2.343 -51 3

4.80 788 2.876 58.3 3.443 69 8 -1,948 -39 6

5.20 61 2.573 47.3 2.868 52 7 -2.109 -38 5

5.70 42 3.101 52.3 3,441 57 9 -2.349 -39 7

6.20 44 3.202 49.3 3.433 52 8 -2.988 -46 "

6.80 47 4.169 58.5 4.949 69 0 -2.242 -31 5

7.40 50 3.864 50.6 4.242 55 8 -3.073 -4C

8.10 58 4.040 47.1 4.545 53 1 -2.954 -34 6

8.90 86 4.421 47.5 5.240 56.2 -3.146 -33 9

9.70 84 4.583 45.1 5.014 49.3 -3,792 -37 2

11.00 24 5.725 49.5 6.177 53.4 -4.467 -38 6

12.00 21 5.112 40.9 6.012 47.8 -2.997 -24 1

13.00 22 5.447 40.2 5.934 43 7 -4.485 -33 1

14.00 27 5.195 35.7 5.865 40 3 -3 809 -26 2

15.00 19 4.404 28.8 5.204 34 0 -4 325 -28 3

16.00 18 4.782 28.2 5.131 30 2 -3 602 -21 3

18.00 5 5.626 30.2 6.082 32 7 -5 626 -30 2

19.00 12 4.334 21.9 4.901 24 8 -4 099 -20 6

21.00 0 0,000 0.0 0.000 0 0 0 000 C 0

23.00 G 0.000 0.0 0,000 0 0 0 000 0 0

25.00 0 0.00C 0.0 0.000 0 0 0 000 0 0

28.00 0 0.000 0.0 0.000 0 0 0 000 0 0

30.00 0 0.000 0.0 0.000 0 0 0 000 C 0

33.00 0 C.00O 0.C 0.000 0 0 0 000 0 0

36.00 0 0.00C 0.C C.000 0 0 0 000 C 0
........................................................................

420768 0,678 " 1.142 " -0,605 "

Standard error of estimate = 0.97

= square roo_((n/n-1)*((tot.col.5)'*2-(tot.co!.7)'*2))

(I) Average - sum(IS-Of/n)

Percent = 100 • (sum(IS-Ol/O))/n for all 0 > 0

(2) Average - square roo_(sum((S-O)**2)/n)

Percen_ = 100 * square root(sum(((S-O)/O)'*2)/n) for all 0 > 0

(3) Average = sum (S-0)/n

Percen: = I00 - sum (((S-O)/O)/n) for all 0 > 0

1

Simuiated- PREDEV SDS-3

Observed 2006 SDS-3

Cases equal or exceedzng lower

Izmi_ & less :hen upper limiz Percen: cases

............................ equal or Average of cases

Lower Cases Percenu exceeding limi_ wi_hln class l_mi_s
class ..................................................................
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I:_: S_m Obs Simulated Observed Simulace_ Observed Simulate! oDse.-ve_..........................................................

c.oo----'''''" 96.94 82.75 i0c.oc lOC oc 0.14 c.4_

Z.0c !781107_1 C.42 2.55 5.06 16 25 2.10 2.10

2.20 1472 856 z C.35 2.04 2.64 13 70 2.30 _.30

2.40 1288 9445 C.31 2.24 2.29 ii 66 2.50 2.50

2.60 1107 8006 0.26 1 90 1.9E 9 42 2.70 2.70

2.80 1239 8435 0.29 2 00 1.72 7 52 2.95 _.94

3.10 101C 6525 0.24 ! 55 1.42 5.51 3.25 3.25

3.40 846 5592 0.20 1 33 1.18 3.96 5.54 3 55

3.70 701 4027 0.17 0 96 0.98 2.63 3.84 3 85

4.00 672 3644 0.16 0 87 0.82 1.67 4.19 4 18

4.40 499 1995 0.12 0 47 0.66 0.81 4.58 4 57

4.80 396 788 0.09 0 19 0.54 0.33 4.99 4 94

5.20 394 61 0.09 0 01 0.44 0.15 5.44 5 45

5.79 296 42 0.07 0 01 0.35 C.13 5.95 5 93

6.20 264 44 0.06 0 01 C.28 0.12 6.49 6 50

6.80 169 47 0.04 0 01 0.22 0.II 7.09 7.11

7.40 165 50 0.04 0 01 0.18 0.I0 7.74 7.66

8.10 128 58 0.03 0 01 0.14 0.09 8.49 8.58

8.90 87 86 0.02 0.02 0.Ii 0.08 9.28 9.30

9.70 131 84 0.03 0.02 0.09 0.06 10.33 10.19

ii.00 53 24 0.0! 0.01 0.06 0.04 11.47 11.55

12.00 39 21 0.0i 0.00 0.04 0.03 12.46 12.46

13.00 37 _2 0.01 0.01 0.03 0.02 13.45 13.50

14.00 28 27 0.01 0.01 0.02 0.02 14.51 14.52

15.00 17 19 0.00 0.00 0 02 0.01 15.46 15.32

16.00 26 i8 0.01 0.00 0 01 0.01 16.84 16.92

18.00 6 5 0.00 0.00 0 01 0.00 18.59 18.59

19.00 14 12 C.00 0.00 0 01 0.00 19.94 19.83

21.00 4 0 0.00 0.00 0 00 0 00 22.38 0.00

23.00 4 0 0.00 0.00 0 00 0 00 24.12 0.00

25.00 1 0 0.00 0.00 0 00 0 00 26.26 0.00

28.00 1 0 0.00 0.00 0 00 0 00 29.51 0.00

30.00 3 0 0.00 0.00 0 00 0 00 30.97 0.00

33.00 1 0 0.00 0.00 0 00 0 00 33.89 0.00

36.00 0 0 0.00 0.00 0 00 0 00 0.00 0.0C
........................................................................

420768420768 I00.00 100.0C 0.25 0.86

11795 Observed values are zero

118000 Simuiated values are zero

11795 Observed values are zero when szmulazed are zero

00bse.--ved values are zero when simula:ed are not

106205 Observed values are not zero when simulated are

1

Simulated - PREDEV SDS-3

Observed 2006 SDS-3

Lower Number of occurrences between indicated deviatlons

_as$ .............................................................

llmit -60% -30% -10% 0% 10% 30% 60%
......................................................................

0.00 322250 7690 2872 9939 953 !51_ 7077 0

2.00 8645 1062 301 12_ 92 137 365 0

2.20 6816 859 285 106 89 135 283 0

2.40 7474 1008 331 ill 74 128 319 0

2.60 6037 1018 250 114 85 116 286 0

2.80 6306 1144 348 i19 76 128 3!4 0

3.10 4809 891 316 84 68 106 251 0

3.40 3913 921 265 81 82 108 222 0

3.70 2673 643 272 96 63 87 193 0
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4.0_ 2306 675 251 85 53 70 204 C

4.40 1176 455 126 49 37 46 106

4.83 28_ 335 73 13 12 19 54 C

5.20 23 16 14 3 C 1 4 0

£.7C !5 !5 _ 0 C 0 3 0

6.20 16 19 T C 0 1 " 0

6.BC 17 16 8 1 0 0 5 O

7.40 18 17 10 1 0 1 3 0
-_ 5 O

8.10 17 19 O 0 C

8.90 28 29 13 5 2 3 6 C

9.70 23 40 9 2 1 5 4 C

!I.00 9 I0 2 0 0 ! 2 0

I_.00 2 12 4 O 0 2 1 0

13.00 4 12 4 0 0 1 1 0

14.00 5 I0 5 2 0 3 2 0

15.00 ! 8 7 2 1 0 0 0

16.00 0 i0 4 0 1 3 0 0

18.00 0 4 0 1 0 0 0 0

19.00 0 5 4 2 ! 0 0 0

21.00 0 0 0 C 0 0 0 0

23.00 0 0 0 0 0 0 0 0

25.00 0 0 0 0 0 0 0 0

28.00 0 0 0 0 0 0 0 0

30.00 0 0 0 0 0 0 O 0

33.0C 0 0 0 0 0 0 0 C

36.00 0 0 0 0 0 0 0 C

................................................... ,..................

372965 16947 5903 10939 1690 2613 9711 0
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4.00 2306 67_ 251 85 53 70 204 C

4.4C 1176 455 126 49 37 46 106 C

4.BC 28_ 335 73 13 _ 19 54 C

5.2C 23 16 14 3 C 1 4 0

5.7C !_ 19 5 C C 0 _ C

6.2C 16 19 7 0 C 1 " O

6.Be 17 16 8 I 0 0 5 0

7.4C 18 17 i0 1 0 I 3 0

8.10 17 19 17 C 0 C 5 C

5.90 28 29 13 5 2 3 6 C

9.70 23 40 9 2 1 5 4 C

II.00 9 I0 2 0 0 1 2 0

12.00 2 12 4 0 0 2 1 0

13.00 4 12 4 0 0 1 1 0

14.00 5 I0 5 2 0 3 2 0

15.00 1 8 7 2 1 0 0 0

16.00 0 i0 4 0 1 3 0 0

18.00 0 4 0 1 0 0 0 0

19.00 0 5 4 2 1 0 0 0

21.00 0 0 0 0 0 0 0 0

23.00 0 0 0 0 0 0 0 0

25.00 0 0 0 0 0 0 0 0

28.00 0 0 0 0 0 0 0 0

30.00 0 0 0 0 0 0 0 0

33.00 0 0 0 0 0 0 0 0

36.00 0 0 0 0 0 0 0 0
.....................................................................

372965 16947 5903 10939 1690 2613 9711 0
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SD$3

Re_en_ion/De_en_io_ Facili3y

Type of Facility: Detention Vau!_

Faci!iuy LengUh: 700.00 f_

Faci!i_y Widuh: 275.00 ft

Faci!i_y Area: 192500. sq. f_

Effecuive Storage Depth: 20.00 ft

S_age 0 Elevation: 0.00 ft

S_orage Volume: 3850000. cu. f:
Riser Head: 20.00 f:

Riser Diameter: 36.00 inches

Number of orifices: 3

Full Head Pipe

Orifice # Heigh= DiameUer Discharge Diame=er
(f_) (in) (CFS) (in)

1 0.00 7.00 5.942

2 14.50 Ii.50 8.411 15.0

3 17.50 12.25 6.434 IS.0

Top Notch Weir: None

outflow Rating Curve: None

Suage Eleva_io= S_orage Discharge Percolation
(f_) (ft) (cu. fu) (ac-ft) (cfs) (cfs)

0.00 0.00 O. 0.000 0.000 0.00

0.07 0.07 13475. 0.309 0.359 0.00

0.15 0.15 28875. 0.663 0.508 0.00

0.22 0.22 42350. 0.972 0.622 0.00

0.29 0.29 55825. 1.282 0.718 0.00

0.36 0.36 69300. 1.591 0.803 0.00

0.44 0.44 84700. 1.944 0.879 0.O0

0.Sl 0.51 98175. 2.254 0.950 0.00

0.58 0.58 111680. 2.563 1.020 0.00

0.98 0.98 188650. 4.331 1.310 0.00

1.37 1.37 263725. 6.054 1.550 0.00

1.76 1.76 338800. 7.778 1.760 0.00

2.15 2.15 413875. 9.501 1.950 0.00

2.54 2.54 488950 11.225 2.120 0.00

2.94 _.94 565950 12.992 2.280 0.00

3.33 3.33 641025 14.716 2.420 0.00

3.72 3.72 716100 16 439 2.560 0.00

4.11 4.11 791175 18 163 2.700 0.00

4.50 4.50 866250 19 886 2.820 0.00

4.90 4.90 943250 21 654 2.940 0.00

5.29 5.29 1018325. 23 378 3.060 0.00

5.68 5.68 1093400. 25 I01 3.170 0.00

6.07 6.07 1168475. 26 824 3.280 0.00

6.47 6.47 1245475. 28.592 3.380 0.00

6.86 6.86 1320550. 30.316 3.480 0.00

7.25 7.25 1395625. 32.039 3.580 0.00

7.64 7.64 1470700. 33.763 3.670 0.00

8 03 8.03 1545775. 35.486 3.770 0.00

8 43 8.43 1622775. 37.254 3.860 0.00

8 82 8.82 1697850. 38.977 3.950 0.00

9 21 9.21 1772925. 40.701 4.030 0.00

9 60 9.60 1848000. 42.424 4.120 0.00

I0 00 i0.00 1925000. 44.192 4.200 0.00

i0 39 10.39 2000075. 45.915 4.280 0.00
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SDS3

I0 78 10.78 2075150. 47.639 4.360 0.00
ii 17 ii.17 2150225. 49.362 4.440 0.00

ii 56 11.56 2225300. 51.086 4.520 0.00

I! 96 11.96 2302300. 52.854 4.600 0.00

12 35 12 35 2377375. 54.577 4.670 0.00

12 74 12 74 2452450. 56.301 4.740 0.00

13 13 13 13 2527525. 58 024 4.820 0.00

13 52 13 52 2602600. 59 747 4.890 0.00

13 92 13 92 2679600. 61 515 4.960 0.00
14 31 14 31 2754675. 63 239 5.030 0.00

14 50 14 S0 2791250. 64 078 5.060 0.00

14 62 14 62 2814350. 64 609 5.140 0.00

14 74 14 74 2837450. 65.139 5.320 0.00

14 86 14 86 2860550. 65.669 5.590 0.00

14.98 14 98 2883650. 66.199 5.960 0.00

15.10 15.10 2906750. 66.730 6.400 0.00

15.22 15.22 2929850. 67.260 8.230 0.00

15.34 15.34 2952950. 67.790 8.490 0.00

15.46 15.46 2976050. 68.321 8.740 0.00

15.85 15.85 3051125 70.044 9.460 0.00

16.24 16.24 3126200 71.768 10.090 0 00

16.63 16.63 3201275 73.491 10.660 0 00

17.03 17.03 3278275 75.259 11.190 0 00

17.42 17.42 3353350 76.982 11.680 0 00

17.50 17.50 3368750 77.336 11.770 0 00
17.63 17.63 3393775 77.910 11.990 0 00

17.76 17.76 3418800 78.485 12.320 0 00

17.88 17.88 3441900 79.0!5 12.750 0 00
18.01 18.01 3466925 79.590 13.280 0 00

18.14 18.14 3491950 80.164 15.7S0 0 00

18.27 18.27 3516975 80.739 16.200 0 00

18.39 18.39 3540075 81.269 16.630 0 00

18.52 18.52 3565100 81.843 17.030 0 00

18.65 18.65 3590125 82.418 17.410 0.00

19.04 19.04 3665200 84 141 18.500 0.00

19 43 19 43 3740275. 85 865 19.480 0.00

19 82 19 82 3815350. 87 588 20.400 0.00

20 00 20 00 3850000. 88 384 20.790 0.00

20 I0 20 I0 3869250. 88 826 21.930 0.00

20 20 20 20 3888500. 89 268 23.840 0.00

20 30 20 30 3907750. 89 710 26.240 0.00

20 40 20 40 3927000. 90 152 29.040 0.00

20 50 20 50 3946250. 90 593 32.180 0.00

20 60 20 60 3965500. 91 035 35.640 0.00

20 70 20 70 3984750. 91 477 35.370 0.00

20 80 20 80 4004000. 91 815 43.370 0.00

20 90 20 90 4023250. 92 361 47.600 0.00

21 00 21 00 4042500. 92 803 52.070 0.00

21 I0 21 I0 4061750. 93 245 56.750 0.00

21 20 21 20 4081000. 93 687 60.520 0.00
21 30 21 30 4100250. 94 129 62.230 0 00

21 40 21.40 4119500. 94 571 63.880 0 00

21 50 21.50 4138750. 95 013 65.480 0 00

21 60 21.60 4158000. 95 455 67.030 0 00

21.70 21.70 4177250. 95.896 68.540 0 00

21.80 21.80 4196500. 96.338 70.000 0 00

21.90 21.90 4215750. 96.780 71.430 0 00
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SDS3

Rou=e Time Series _hrough Fa=iliCy
Inflow Time Series File:sds3dev._sf

Ouzfiow T:me Series Fi!e:sds3 o

Znflow/Ou_flowAna!ysis

Peak Inflow Discharge: 102.89 CFS at 6:00 on Jan S in 1990

Peak Ou:flow Discharge: 20.76 CFS a_ 20:00 on Feb 9 in 1951

Peak Rese._voir S_age: 19.99 Ft
Peak Reservoir Elev: 19.99 F_

Peak Reservoir S_orage: 3847379. Cu-F_
: 88.324 Ac-F:
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SDS3

Flow Freauen---y Analysis LogPearson _Z: Coefficients
Time Serles File:s_s3pre.usf Mea_. 1.122 S_dDev. 0.169

Pro_ecu Location:Sea-Tat DMolnes Skew- 0.577

---Annual Peak Flow Razes ........ Flow Frequency Analvsis .......
Flow Ra_e Rank Time of Peak - - Peaks - - Razlk Re:u.--n Prob

(CFS) (CFS) Period

Compuued Peaks 38.49 i00.00 0.990

CompuEed Peaks 33.05 50.00 0.980

Computed Peaks 28.12 25.00 0.960

compuued Peaks 22.21 I0.00 0.900

Compuued Peaks 21.10 8.00 0.875

Comp.uUed Peaks 18.11 5.00 0.800

Compuued Peaks 12.77 2.00 0.500

Computed Peaks 9.78 1.30 0.231

Flow Frequency Analysis LogPearson IZI Coefficients

Time Series File:sds3_o._sf Meam. 0.754 S=dDev. 0.238

Project Loca=ion:Ses-Tac DMoines Skew- 1.313

---Annual Peak Flow Raues ........ Flow Frequency Analysis .......
Flow Raue Rank Time of Peak - - Peaks - - Rank ReUurn Prob

(CFS) (CFS) (f_) Period

Computed Peaks 33.22 20.53 100.00 0.990

Compu¢ed Peaks 24.61 20.23 50.00 0.980

Computed Peaks 18.09 18.89 25.00 0.960

Co_pu_ed Peaks 11.84 17.54 I0.00 0.900

Cornpuued Peaks 10.87 16.79 8.00 0.875

CompuUed Peaks 8.42 15.31 5.00 0.800

Co_pu_ed Peaks 5.06 14.48 2.00 0.500

Compuned Peaks 3.72 7.82 1.30 0.231
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SDS3

Dura=ion Comparison Anaylsis
Base File: sds3pre.usf

New File: sds3 c.usf

Cuuoff Unius: Discharge in CFS

..... Fraction of Time .............. Check of Tolerance .......

Cutoff Base New %cha_ge Probability Base New %'_hange

2.52 0.23E-01 0.11E+00 379.1 0.23E-01 2.52 3.88 54.1

3.55 0.12E-0! 0.36E-01 196.1 0.12E-01 3.55 4.27 20.3

4.58 0.69E-02 0.67E-02 -2.5 0.69E-02 4.58 4.56 -0.4

5.61 0.43E-02 0.16E-G2 -62.9 0.43E-02 5.61 4.78 -14.8

6.65 0.28E-02 0.14E-02 -52.2 0.28E-02 6.65 4.96 -25.4
7.68 0.20E-02 0.13E-02 -33.3 0.20E-02 7.68 5.14 -33.1

6.71 0.14E-02 0.12E-02 -17.1 0.14E-02 8.71 6.27 --28.0

9.74 0.10E-02 0.88E-03 -14.0 0.10E-02 9.74 9.25 -5.0

10.77 0 76E-03 0.62E-03 -18.6 0.76E-03 10.77 10.30 -4 4

II 81 0 53E-03 0.37E-03 -31.3 0.53E-03 11.81 11.17 -5 4

12 84 0 40E-03 0.23E-03 -44.1 0.40E-03 12.84 11.65 -9 3

13 87 0 3!E-03 0.19E-03 -39.0 0.3!E-03 13.87 12.13 -12 6
14 90 0 24E-03 0.17E-03 -26.9 0.24E-03 14.90 12.67 -15 0

15 94 0 17E-03 0.14E-03 -19 7 0.17E-03 15.94 15.16 -4 9

16 97 0 13E-03 0.87E-04 -32 1 0.13E-03 16.97 16.10 -5 1

18 00 0 91E-04 0.64E-04 -30 0 0.91E-04 18.00 16.71 -7 2

!9 03 0 7!E-04 0 34E-04 -51 6 0.71E-04 19.03 17.81 -6 4

20 06 0 55E-04 0 91E-05 -83 3 0.55E-04 20.06 18.35 -8 5

21 !0 0.37E-04 0 00E+00 -I00 0 0 37E-04 21 I0 18.90 -10.4
22 13 0.32E-04 0 00E+O0 -i00 0 0 32E-04 22 13 19.06 -13.8

23 16 0.25E-04 000E+O0 -i00 0 0 25E-04 23 16 19.35 -16.4
24 19 0.18E-04 0 00E+00 -I00.0 0 18E-04 24 19 19.68 -18.7

25.23 0.14E-04 0.00E <�h�-I00.00 14E-04 25 23 19.90 -21.1
26.26 0.14E-04 0.00E+00 -!00.0 0 14E-04 26 26 19.90 -24.2
27.29 0.14E-04 0.00E+00 -i00.0 0 14E-04 27 29 19.90 -27.1

28.32 0.14E-04 0.00E+00 -I00.0 0 14E-04 28 32 19.90 -29.7

29.35 0.11E-04 0.00E+00 -i00.0 0 lIE-04 29 35 19.94 -32.1
30.39 0.11E-04 0.00E+00 -i00.0 0 !IE-04 30 39 19.94 -34.4

31.42 0.91E-05 0.OOE+00 -i00.0 0 91E-05 31 42 20.32 -35.3

32.45 0.46E-05 0.00E+00 -I00.0 0.46E-05 32 45 20.58 -36.6

33.48 0.46E-05 0.00E+00 -I00.0 0.46E-05 _3.48 20.58 -38.5

34.52 0.23E-05 0.00E �\0.23E-05 34.52 20.71 -40.0

Maximum positive excursion - 1.36 cfs (54.1%)

occuring at 2.52 cfs on the Base Da=a:sds3pre.csf

and at 3.88 cfs on the New Da_a:sds3 o.tsf

Maximum negative excursion = 13.87 cfs (-40.3%)

occuring at 34.45 cfs on _he Base Da:a:sds3pre.tsf
and a= 20.58 cfs on the New Daua:sds3 o.usf
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Lo_-Pearscn _i_pe ::: Sza:is=_=s (fo:-merly USGS Program A193, Jan. 1986_

No_e -- Use cf Lo_-Pearson T_e i:! or Pearson- .T_e :i:

_lSZrlOU_iOnS are _or _rellm_narv =omDuua:lons-

User is responsible for asseSSment and

Inte.--preza:ion.

PREDEV SIMULATED FLOW _ SDS-3A

Analysis for -- 12 mon=h period

star_ing October 1

ending Sep_emmer 30

1949-1996

Parameter is 1-day high value.

0 zero values in data

48 non-zero values in da_a

3.022 6.887 4.182 2.019 2.091

2.404 3.139 3.127 2.460 2.059

1.992 2.749 2.481 1.661 2.416

2.850 2.098 2.354 3.839 2.911

2.242 2.315 2.021 4.853 2.208

2.156 2.853 1.829 1.786 2.527

2.198 2.539 2.525 4.094 2.190

2.590 1.636 4.031 2.843 1.326

1.464 6.572 5.334 2.180 1.518

1.255 2.309 5.078

The following 7 statls:ics are based on non-zero values.

Mean (logs) 0.409

Variance (logs) 0.028

S_andard Devlazion {logs) 0.167

Skewness (logs) 0.721

S_andard Error of Skewness (logs) C.343

serial correia:ion Coefficient (logs) 0,171

Coefficien: of Varla=Icn (logs) 0.407
1

PREDEV SIMULATED FLOW _ SDS-3A

Exceedence Recurrence Parameter

Probability Interval Value
..............................

C.9900 I.CI 1.29C

C.9500 1.05 1.490

0.9000 1.11 1.631

c s000 12s :846 _0_ (.zZ_cs000 200 2.45_
0.2000 5.00 _._71 _= _ .q_0.1000 lC.00 4.2s0
o.o4oo =_.00 s._6_
0.020o 9o.00 6._Bs
0.0100 100.00 7.624

0.0050 20C.00 8.902

AR 046767



Log-Pearson -_yp.e _ZZ Sta:istics _fo.--merly USGS Program /%193, Jan. !986_

Note -- Use of Log-Pearson Type I:i or Pearson-T%_e IIZ

d_s_riDuzzons are for prei:mina-"}" compuzazions.

User is responsible for assessment and

lnzerpretation.

2006 S_MIY_A.-ED _OW _ SDS-3A

Analysis for -- 12 month period

starting October 1

ending September 30
1949-1996

Parameter is l-day high value.

0 zero values in data

48 non-zero values in da_a

2.456 3.973 8.106 2.096 2.128

2.285 6.881 3.291 3.472 2.505

2._28 7.456 2.408 1.897 2.444

2.366 3.253 2.022 6.232 2.198

2.450 2.315 2.499 7.851 2.201

2.161 6.195 2.308 1.880 2.376

1.928 5.400 2.172 12.521 3.855

2.139 2.400 9.105 9.744 2.155

1.637 14.657 12.111 2.207 2.332

1.581 3.887 10.415

The following 7 suauisuics are based on non-zero values.

Mean (logs! 0.528

Variance (logs) 0.074

Standard Deviation (logs) C.272

Skewness (logs) 0.992

S_andard Error of Skewness (logs) 0.343

Serial Ccrreiation Coefflcient (logs) -C.00B

Coefficient of Variation (logs) 0.515
1

2006 SIMUIJkTED FLOW _ SDS-3A

Exceedence Recurrence Parameter

Proba_i!izy Interval Value

o.,9oo :.ol _.244
0.9500 =.05 I._7_
0.9000 l.:: 1.664
0.8000 1.25 1.979 _I_: I.._z3o.5ooo 2.00 3.046
o.2ooo s.oo 5.4z9 _ -.Ib.q¶_O.lOOO lo.oo _._
0.0400 25.oo :2.oe5
0.0200 50.00 16.499
0.0100 I00.00 22.26!

C.0050 200.0C 29.765
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i
Szmc_ia:ed - PREDEV S!_ULATF-D .-'-_OW_ SDS-3A

Observed - 2006 SI_ _'LATED FIXDW _ SDS-3A

Mean Roo: mean

Lower Number aDsolu_e error(! square error(21 Bias{3!

class of .........................................................

!imlz cases Averaue Percen: Average Percen_ Average Percen_
..................................................

0.00 400309 C.066 • 0.155 • -C.065 "

1.00 2600 0.754 71.5 0.781 74.0 -0.751 -Ti._

i.i0 4035 0.808 70.5 0.839 75.1 -C.803 -70.C

1.20 2897 0.874 70.0 0.908 72.7 -0.868 -69.6

1.30 2100 0.924 68.6 0.964 71.5 -0.916 -68.0

1.40 1653 0.992 68.5 1.034 71.4 -0.986 -68.1

1.50 1654 1.047 67.6 1.090 70.4 -1.035 -66.8

1.60 2074 1.122 66.4 1.169 69.2 -1.108 -65.6

1.80 696 1.208 65.3 1.260 68.1 -1.192 -64.4

1.90 1032 1.252 62.8 1.319 66.2 -1.228 -61.6

2.10 775 1.318 60.2 1.398 63.8 -1.277 -58.3

2.30 513 1.268 53.0 1.374 57.4 -1.235 -51.6

2.50 79 1.208 47.7 1.343 53.0 -1.190 -47.0

2.70 34 1.369 48.9 1.470 52.5 -1.354 -48.4

2.90 38 1.431 47.2 1.592 52.5 -1.397 -46.1

3.20 27 1.710 51.7 1.811 54.7 -1.710 -51.7

3.40 31 1.799 51.1 1.862 52.8 -1.769 -50.2

3.70 29 2.022 53.1 2.129 " 55.9 -2.022 -53.1

4.00 23 2.192 51.8 2.279 53.8 -2.192 -51.8

4.40 24 2 626 56.8 2.719 58.7 -2.458 -53.1

4.80 24 2 837 56.8 2.967 59.3 -2.837 -56.8

5.20 15 3 308 62.1 3.367 63.3 -3.308 -62.!

5.60 19 3 307 57.1 3.363 58.1 -3.307 -57.1

6.10 18 3 615 57.2 3.733 59.1 -3.615 -57.2

6.60 20 4 067 59.1 4.165 60.6 -4.067 -59.1

7.20 17 4 252 56.7 4.323 57.6 -4.252 -56.7

7.80 11 4 941 61.2 5.021 62.3 -4.941 -6!.2

8.40 8 5 124 58.4 5.199 59.4 -5.124 -55.4

9.20 4 6 979 73.5 6.994 73.7 -6.979 -73.5

IC.00 4 _ 698 54.1 5.788 54.9 -5.698 -54.1

ii.00 1 7 272 61.4 7.272 61.4 -7.272 -61.4

12.00 2 8 216 66.7 8.219 66.7 -8.216 -66.7

13.00 1 7 609 55.1 7.609 55.1 -7.609 -55.1

14.00 1 8 661 59.1 8.661 59.1 -8.661 -59.1

15.00 C 0 000 0.C 0.000 0.0 0.000 0.0
........................................................................

420768 0.Iii - 0.284 " -0.109 "

Standard error of estimate = 0.26

= square root((n/n-!)-((to_.col.5)**2-(_ot.col.7)**2))

(I) Average = sum(IS-Of/n)

Percen_ = i00 * (sum(:S-Ol/O))/n for all O • 0

(2) Average = square roo_(sum((S-O)--2)/n)

Percent = I00 - square rooz(sum((($-0)/0)-'2)/n) for all C > 0

C3) Average = sum (S-O)/n

Percent = 100 - sum (((S-O)/O)/n} for all 0 • 0

i

Simula:ed - PREDEV SIMIYLATED FLOW • SDS-3A

Obse_--ved 2006 SI._LATED FLOW _ SDS-3A

Cases equal or exceedlng lower

!im!_ & less _hen upper ilmi_ Percen_ cases

............................ equal or Average of cases

Lower Cases Percent exceedlng limit wzthln class llmlts
class ..................................................................
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!imi: Si_ Obs Simuiaued Obse_--ved Simulated Observed S_mulaued observel

...................................

C.00* .... " .... 99.49 9_.!4 10C.OC 10C.00 0.04 C.09

1.00 436 2600 C.10 C.6_ _.51 4.86 1.05 1.05

i.1O 345 403_ 0.08 0.96 0.4_ 4.24 1.15 ".15

1.2_ 265 2897 0.06 0.69 0.32 3.29 1.25 1.25

".30 195 2100 0.05 0.50 C.2E _.60 1.35 1.35

1.40 138 1653 0.03 C 39 0.21 2.10 1.45 1.45

1.50 119 1654 0.03 G 39 C.18 1.70 1.55 ..55

1.60 174 2074 0.04 0 49 0.15 1.31 1.69 1.69

1 80 57 696 0.01 0 17 0.II 0.82 1.84 1.85

" 90 106 1032 0.03 0 25 0.I0 0.65 2.00 1.99

2 I0 81 775 0.02 C 18 _.07 0.41 2.19 2.19

2 30 46 513 0.01 0 12 0.05 0.22 2.39 2.40

2 50 42 79 0.01 0 02 0.04 0.i0 2.60 2.53

2 70 28 34 0.0! 0 01 D.03 0.08 2.80 2.80

2 90 35 38 0.01 0 01 0.02 0.08 3.03 3.03

3 20 15 27 0.00 0 01 0.02 0.07 3.29 3.30

3 40 15 31 C.00 0 01 0.01 0.06 3.50 3.52

3 70 9 29 0.00 0 01 0.01 0.05 3.82 3.81

4 00 11 23 C.00 0 01 0.01 0.05 4.09 4.22

4.40 5 24 0.00 0 Ol 0.00 0.04 4.57 4.62

4.80 3 24 0.00 0 Ol 0.00 0.03 4.97 4.98

5.20 1 15 0.00 0 O0 0.00 0.03 5.33 5.33

5.60 2 19 0.00 C 00 0.00 0.03 6.05 5.79

6.10 2 18 0 00 0 00 0.00 0.02 _ 6.39 6.32

6.60 1 20 0 00 0 00 0.00 0.02 6.89 6.88

7.20 0 17 0 00 0 00 0.00 0.01 0.00 7.50

7.80 0 Ii 0 00 0 00 0.00 0.01 0.00 8.08

8.40 0 8 0 O0 0 O0 0.00 0.00 0.00 8.80

9.20 0 4 0 O0 0 O0 0.00 0.00 C.O0 9.50

10.00 0 4 0 O0 0 O0 0.00 0.00 0.00 10.51

il. O0 0 1 0 O0 0.00 0.00 0.00 0.00 11.85

12.00 0 2 0 O0 0.00 0.00 0.00 0.00 12.32

13.00 0 1 0 00 0.00 0.00 0.00 0.00 13.82

14.00 0 1 0 00 0.00 C.00 0.00 0.00 14.66

15.00 0 0 0 00 0.00 0.00 0.00 0.00 0.00

........................................................................

420768420768 100.00 i00.00 0.05 C.16

38133 Obse.-ved values are zero

118000 Simulated values are zero

38133 Obsez-ved values are zero when simula:ed are zero

0 Observed values are zero when slmulated are not

79867 Observed values are no: zero when slmulated are

1

Simuiated - PP.EDEV SIMI;LATED FLOW % SDS-3A

Observed - 2006 SIM_Y_._TED FLOW % SDS-3A

Lower Nu._ber of occurrences between indlca_ed deviatlons

:lass .............................................................

llmi: -60% -30% -10% 0% 10% 30% 60%
......................................................................

0.00 276644 63094 15854 37973 1791 1890 3063 0

!.00 2025 463 80 17 5 5 5 0

i.i0 3082 742 138 30 17 17 9 0

1.20 2197 550 92 21 19 13 5 0

1.30 1549 425 76 16 12 14 8 0

1.40 1219 326 79 8 I0 9 2 0

1.50 1162 403 57 8 6 i0 6 0

1.60 1455 483 78 1 _ 17 17 7 0

1.80 465 183 31 5 1 7 4 0
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1.90 621 32E 50 4 I! LO 8 C

.1C 424 270 47 "-i I0 4 9 C

2.30 20E 2!5 61 _ l'_ E 2 C

---.50 29 29 17 -_ 0 l 0 C

.70 53 I_ 5 C 1 0 C 0

•90 14 14 7 C _ i C C

3.20 9 14 4 0 _ 0 C 0

3 .40 S 2- 1 0 0 1 0 0

3 .70 9 17 3 0 C 0 C 0

4.00 5 17 1 0 0 0 0 0

4.40 6 !5 0 0 0 0 l 0

4 . 80 ii 12 1 0 0 0 0 0

5.20 7 8 0 0 0 0 0 0

5.60 6 13 0 0 0 0 0 0

6.10 8 9 1 0 0 0 0 0

6.60 8 12 0 0 0 0 0 0

7.20 7 i0 0 0 0 0 0 0

7.80 8 6 0 0 0 0 0 0

8.40 4 4 0 0 0 0 0 0

9.20 4 0 O 0 0 0 0 0

lO.OO 1 3 0 0 0 0 0 0

ll.O0 1 0 0 0 0 0 0 0

12 .O0 2 0 0 0 0 0 0 C

13.00 0 1 0 0 0 0 0 0

14 .00 0 1 0 0 0 0 0 0

"__5.00 0 0 0 0 0 0 0 0
.....................................................................

291210 67703 16683 )8!21 19!5 2007 3129 0
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SDS_A

Re_en:±cn/Dezen:Con Facilizy

-_'ype of Fa=ilizy: Dezen:icn Vau!Z

Faziilzy Lengzh: 375.00 fz

Facillzy Width: 80.00 f:

Fa=ili:y _mea: 30000. s_. f:

Effective Szorage Depzh: 7.94 ft

Stage 0 Eieva:ion: 0.00 fz
Storage Volume: 23B200. cu. ft

Kiser Head: 7.94 f:

Kiser Diameuer: 36.00 in=hes

Number of orifices:

Full Head _!pe

Orifice # Heigh: Diame=er Disohar@e Diame=er
(f:) (in) (CFS) (in)

_ 0.00 6.25 2,985

Top Not:h Weir: Recz_n_&lar

Length: !8.00 in

Weir Heich_:_ 5.70 .z=

Ouzf!ow Rating Curve: None

Stage Eieve:icn S:crage Discharge Percoiazicn

If:) <f:) Icu. f:) (at-f:) (cfs) (cfs)
0 C0 0.00 0. 0.000 0.000 0.00

0 07 0.07 2100. 0.0_8 0.270 0.00

,. C 13 0.13 3900. _,090 0.382 C.00
0 20 0.20 6000. 0.138 0.468 0.00

0 26 0.26 7800 0.179 0.541 0.00

0 33 0.33 9900 0.227 0.605 0.00
0.39 0.39 11700 0.269 0.662 0.00

0.46 C.46 13800 0.317 C.7!5 C.00

0.52 0,52 15600 0.358 0.765 0.00

0.65 0.66 !9800 0.455 0.858 0.00

0.79 0.79 23700 0.544 0.942 0.00

0.92 C.92 27600 0.634 I.C2O 0.00

1.06 ".06 31800 0.730 " 090 0.00
1.19 1.19 35700 0.820 1,160 0.00

1.33 !._3 39900 0,916 1,220 O.O0

1.46 i.46 43800 1.006 1.280 0 O0

1.60 ! 60 48000 1.102 1.340 0 00

1.73 " 73 51900. - 191 1.390 0 00

1.87 i 87 5610_, 1 288 1.4_0 0 00

2.00 2 00 60000. " 377 1.500 0 00

2.i4 2 14 64200. ! 474 I._50 C 0C

2.27 2 27 68100. i 563 1.600 0 00

2.40 2 40 72000. " 653 1.640 0 00

2 54 2 54 76200. " 749 1.690 C 00

2 67 2 67 80100. 1 839 1.730 0 00

2 81 2 8! 84300. ! 935 1.780 0 O0

2 94 2 94 88200. 2 C25 1.820 0 00

3 0S 3 08 92400. 2 12i 1.860 0 00

3 21 3 21 96300. 2 211 1.900 0 00

3 35 3 35 100500. 2 307 1.940 0 00

3 48 3 48 104400. 2 397 1.980 0 00
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S_S3A

62 3 62 I08600. 2 493 2 010 C.OC

75 3 75 I12500. 2 58_ 2 05_ 0.00

_9 _ 89 I16700.. 2 675 = 090 C.O0

4 C_ 4 C2 12060C. 2 769 _ 120 C.OC

4 15 4 15 _24_. _ 858 _ 16C _.C_

4 29 4 29 128700. 2 955 2 !90 C.O0

4 42 4 42 132600 _.044 2 230 C.00

4 56 4 56 !36800 _.!4_ 2 260 C,.OC

4 69 4 69 140700 3.230 2 30_ C.O0

4 6_ 4 83 144900 3.326 2 330 C.00

4.96 4 96 148800 3.416 2 360 0.00

5.10 5 !0 153000 3.512 2 390 0.00

:.z_ 5.23 _-_n_-" "" __.=_ 3.602 2 420 0.00

5.37 5.37 !61i00 5.698 2.450 G.00

5.50 5.50 165000 2.788 2.480 0.00

5.63 5.6_ 168900 3.877 2.520 O.OC

5.70 5.70 171000 3.926 2.530 0.00

5.82 5.63 174900 4.015 2.800 0.00

5._7 5.97 179100. 4.112 3.250 0.00

6.10 6.10 183000. 4.201 3.820 0.00

6.24 6.24 187200. 4.298 4.470 O.OC

6._7 6.37 191100. 4.387 =.170 O.OC

6.51 6._! 195300. 4.483 5.530 0.00

6.64 6.64 199200 4.573 6 730 0.00

6.78 6.78 203400 4.669 7 560 C.O0

6.91 6.91 207300 4.759 8 410 0.00

7.05 7.05 211500 4.855 9 280 0.00

7.1S 7.18 215400 4.945 !0 !60 0.00

7.31 7.31 219300 5.034 ii 040 0.00

7.45 7.4_ 223500 5.131 11.920 0.00

7.58 7.58 227400 5.220 12.800 0 O0

7.72 7.72 23160C 5.317 13.670 0 O0

7.85 7.85 235500. 5.406 14.530 0 O0

7.94 7.94 238200. 5.468 15.070 0 O0

8.04 8.04 241200. 5.537 16.020 0 O0

8.14 8.!4 244200. 5.606 17.720 0 O0

6.24 8.24 247200. 5.675 19.930 0 O0
E.34 8.34 250200 5.744 22.540 0 O0

8.44 8.44 25_200 5.813 25 500 0 O0

6.54 8.54 256200 5.882 28 760 0.00
8.64 8.64 259200 5.950 _2 310 0.00

8.74 8.74 262200 6.019 36 130 0.00

8.84 8.84 265200 6.088 40 180 0.00

6.94 8.94 268200 6.157 44 470 0.00

9.04 9.04 271200 6.226 48 980 0.00

9.14 9.14 274200 6.295 52 580 0.00

9.24 9.24 277200 6.364 54 120 0.00

9.34 9.34 280200 6.433 55.600 0.00

9.44 9.44 283200 6.501 57.030 0.00

9.54 9.54 286200 6.570 58.410 0.00

9.64 9.64 289200 6.639 59.760 0.00

9.74 9.74 292200 6.708 61.060 0.00
9.84 9.84 295200 6.777 62._30 C.O0
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SDS3A

Route Time Series through Facility
Inflow Time Serles File:sds3adev.tsf

Ouuflow Time Series File:sds3a_o

Inflow/Ouuflow Analysis

Peak _nflow Discharge: 19.60 CFS at 6:00 on Jan 9 in 1990

Peak Outflow Discharge: 14.99 CFS at 9:00 on Jan 9 in 1990
Peak Reservoir Suage: 7.93 F_c
Peak Reservoir Elev: 7.93 F_

Peak Reservoir Storage: 237794. Cu-Ft
: 5.459 Ac-Ft
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SDS3A

Flow Fre_aency Analysis Lo_Pearson ::: Coeffi:ier.:s
Time Serzes Fiie:sds3a_re._sf MeLn= C.430 S:dDev= 0.!6_

Prcje=: Lcca:i_n:$ea-Ta: DMcames Skew= C.57_

---Annual Peak Flow Ra:es ........ Flow Fre.c/uen:y Analysis .......
Flow Ra=e R_nk Time cf Peak - - Peaks - - R__nk Re:urr. Prcb

_CFS) (CFS_ Period

Co_uzed Peaks 7.$2 !0_.00 C,99C

Com_uzed Peaks 6.72 50.00 C.9_0

ComDu_ed PeAks 5.71 25.00 0.96C

Compu:ed Peaks 4.51 I0.00 0.900

Corr@uzed PeAks 4.29 8,0_ 0.875
Com_uzed PeAks 3.68 5.00 0.BOC

Cor_D_u_ed PeAks 2.59 2.00 C.50_

Co_u_ed Peaks 1.99 1.30 0.231

Flow Fre_aency _nalysls LogPearscn ::_ Coeffi=ienzs

Time Series Fiie:sds3a_c._sf Mear_= 0.540 S=dDev= 0.278

Projec: Lo=a:ion:Sea-Taz DMoines Skews 0.S28

---Ar_ua! Peak Flow Ra_es ........ Flow Frequen=yAnalysis .......

Flow Ra=e Rank Time of Peak - - Peaks - - Rank Re:u_-= _rob

(CFS) (CFS) (f:) Period

Cor_pu:ed Peaks 23.27 8.36 100.00 0.990
Compu=ed Peaks 17.28 8.11 50.00 0.980

_o.n_pu:ed Peaks 12.67 7.56 25.00 0.960

Co=_.uzed Peaks 8.19 6.87 i0.00 0.900

_, C_=p.uzed Peaks 7.45 6.76 8.00 0.875

Compuued Peaks 5.66 6.46 5.00 C.800

Comp.u_ed Peaks 3.15 5,94 2.00 C.500

Co_u_ed Peaks 2.1O 3.95 1.30 0.231
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SDS3A

:r.'_ra=ioncomg.L-iSOr. AnayLsis

Base File: sds3a__--e.-_sf

New FiLe: sds3__o.:s:

Cu:cff Ur.i'-s: D-szharge in CPS
..... Frac-.ic.-.of T_-me.............. Check cf Tolerance .......

Cu-.c_=f Base New %Chaunge Probahil=-y Base New %Cr._.ge

4.23 C 46E-D4 0 46E-03 910 0 0.46---04 4.23 8.S= I-C._

4.4! O 32-=-04 0 43---03 i250 0 C.32_---04 4.41 2.56 ii{.-=

4.60 0 25E-04 0 41--03 !518 2 0.25E-04 4.60 9.86 114.6

4.78 C 23E-04 0 39--03 1600 0 0.23E-04 4.78 9.89 106.8

4 97 0 !9E-04 0 ._7-=-03 _°50 0 0.1BE-04 4 c_ 10.49 i-i. _

-=.15 0 14E-04 0 34E-05 2416 7 0.14E-04 5.15 "2.38 140.4

5.34 C.14E-04 0 32=--03 2233 3 0.14E-04 5.34 12.38 132.0

5.52 C .14E-04 0.29_---03 2000.0 0.!4E-04 5.52 12.38 124.3

5.71 0.14:'-04 0.27"--03 1850.0 0. i4E-04 5.71 12.38 "'-.C

5.89 0.14--04 0.25=--03 1750.0 0 .!4E-04 5.89 12.39 110.2
6.08 0 .lIE-04 0.24=--03 2000.0 0.11=--04 6.08 i_.52 106.1

6.26 0.11E-04 0.22E-03 1860.0 0.11=--04 6.26 12 52 100.0

6.45 0.9!E-05 0.21E-03 2150.0 0.9!E-05 6.45 12 82 99.9
6.63 0.46----05 0.20=--03 4200.0 0.46=--05 6.63 14 62 120.6

6.62 0.46E-05 0.18--03 3900.0 0.49=--05 6.82 14 62 114.6

.00 0 46E-05 0.17=--03 3600.0 0.46E-05 7.00 14 62 108.9

.27 0 34E-02 0.28=--01 733.1 0.34_---02 1.27 2 21 73.7

_.46 C 23=--02 0 .9-_-0. 713.5 0.23E-02 1.46 2 ._3 59 8

1 64 0 17-=-02 0.12=--01 620.8 0.17-=-02 1.64 2.42 47.3

! 83 0 13E-02 0.82--02 526.6 0.13E-02 1.93 2.49 36.3
2 01 0 98E-03 0.53E-02 441.9 0.98=--03 2.01 2.68 33.4

2 19 0.76--05 0.35E-02 356.0 0 76E-03 2.19 3.11 41.5

2 38 0.55-=-03 0.20E-02 256.2 0 55E-03 2.38 5.74 57.3

2 56 I 0.43---03 0.10E-02 143.6 0 43E-03 2.56 .._4 73.0

2.75 ! 0.34E-03 0.94=--03 175.8 0 34E-03 2.75 5.20 89.1

2.93 I C.25E-03 0.E3E-03 231.8 0 25E-03 2.93 5.90 !CI.2

3.12 I C.20-=-03 0.75E-03 272.7 C 20E-03 3.12 6.54 109.6
2.30 ! C .17E-03 0.68=--03 306.8 0.17=--03 3.30 7.01 112.1

3.49 ! 0.12--03 0.61E-03 398.i 0.12E-03 3.49 7.55 !16.6
3.67 J 0.91E-04 0.57E-03 522.5 0.9!E-04 5.67 7.90 115.1

3.86 I 0 73--04 0.._=-03 603.- 0.72--04 3.86 8.22 "_.2

4,04 j 0.59B-04 0.47E-03 700.0 0.59E-04 4.04 8.55 111.4

Maximum posi=ive excursion = 7.25 cfs (141.4%)

occurlng a_ 5.!3 cfs on the Base Data:sds3apre.tsf

azd a= 12.36 cis on :he New Da_a:sds3a_o.=sf

Maxim'_, nega=ive excursion = -0.593 cfs (30.2%)

occur_ng a= 1.96 cfs on :he Base Data:sds3apre.tsf
and a: 2.56 cfs on =he New Data:sds3a_o.tsf
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1

Loo-Pearson Type :if Sua=is=lcs (fc,_meriy USGS Program A!93,___Jan. 1986!

-Nc=e -- Use cf Loo-Pearson T>_e ill cr Pearson-Type ---

dls=ribu=lons are for pre!im!nary zomp.uza=Icns.

User is responsible for assessmen: and

_n_erpreza:ion.

PREDEV SDS-4

Analysis for -- 12 month period
starting Ocuober !

ending Septemmer 30

1949-1996

Parameter is 1-day high value.

0 zero values in da_a

48 non-zero values in data

1.914 4.165 2.362 1.405 1.452

1.658 1.833 1.802 1.880 1.646

1.300 1.787 1.677 1.401 1.530

1.85" 1.523 1.565 2.222 2.401

1.45.7 1.549 1.374 2.965 1.460

1.482 1.999 1.355 1.597 2.096

1.981 1.822 2.001 2.814 1.941

1.661 1.416 2.163 2.363 1.144

1.354 3.463 3.031 1.545 1.020

1.161 1.504 2.787

The following 7 statistics are based on non-zero values.

Mean (logs) 0.253

Variance (logs) 0.016

Standard Deviation (logs) 0.127

Skewness (logs> 0.792

Standard Error of Skewness (logs> 0.343

Serial Correlation Coeffi=ient (logs) C.183

Coeffic_en= of Varia=_on (logs) 0.503

i

PREDEV SDS-4

Exceedence Recurrence Parameter

Probabili=y In=ez-val Value
..............................

0 9900 1.01 1.076

0 9500 1.05 1.191

0 9000 !.'" !.272 \/5 _08000 1.25 1.39_ _ 0,_A
o5ooo 2 oo 1.723 T • 5,&&_
0 2000 5 00 2.249 _)_

0 i000 !0 00 _.647

0 0400 25 O0 2.206

0 0200 50 00 2.666

0 0100 !00 00 4.165

0 0050 200 00 4.710
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Lo_-Pearson T}_e ill Suaulsuics _former!y USGS Program A193, Jan. !986>

No:e -- Use cf Log-Pearson T}_e ::_ cr Pearson-Type 11_

d_s:ribuzlons are for prei:mlnar_." compuzazlons.

User !s responsible for assessmen: and

an=erprezazlon.

2006 S05-4

Analysls for -- 12 month period

s_ar:ing Or:ober 1

ending Sep_en%Der 30
1949-1996

Parameter is 1-day high value.

0 zero values in data

48 non-zero values in da_a

0.591 0.747 2.297 0.519 0.632

C.663 0.662 C.770 0.663 0.700

0.600 1.436 0.705 0.498 0.679

0.695 0.781 0.623 0.699 0.640

0.591 0.651 0.695 1.632 0.746

0.695 0.650 0.669 C.571 0.691

0.515 1.695 0.621 1.112 0.686

0.551 0.595 0.784 1.157 0.570

0.568 1.560 1.798 0.706 0.574

0.505 0.720 2.312

The following 7 statistics are based on non-zero values.

Mean (logs) -0.117

Variance (logs) 0.029

Szandard Devzazion (logs) 0.172

Skewness (logs) 1.612

Szandard Error of Skewness (logs) C.343

Serial _orrelation Coefficien: (logs) -0.044

Coefficient of Variation (10gs) -1.468
1

2006 SDS-4

Exceedence Recurrence Parameter

ProDabiii=y Inze,--val Value

0.9900 1 01 0.478

0.9500 1 05 0.497

C.9000 ! !! C.517
0.8000

0.5000 2 00 0.691

• ._0.2000 5 oo 0.99_ Q_ ;0.1000 I0.00 :.29!
0.0400 25.oo i.79_
0.0200 50.00 2.294
0.0100 i00.00 2.921

0.0050 200.00 2.709
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1
Simulated - pREDEV SDS-4

Observed 2006 SDS-4

Mean Rc:_ mean

L_wer Nummer absolute errcr(l square error_21 Bias(3_

class of .........................................................

11_: cases Average Percen_ Average Percen: Average Percent

........................................................................

0.00 354193 G.058 • 0.102 - -0.051 "

0.30 10259 C.270 85 6 0.282 89.4 -0.243 -76

0.33 7420 0.286 84 3 0.300 88.3 -0.260 -76 5

0.35 8716 0.309 84 6 0.323 88.6 -0.279 -76

0.38 10379 0.333 83 2 0.349 87.2 -0.303 -75

0.42 5985 0.360 82 8 0.377 86.7 -0.328 -75 5

0.45 6760 0.386 62 2 0.406 86.4 -0.350 -74 5

0.49 4908 0.416 81 8 0.435 85.5 -0.380 -74 7

0.53 4800 0.444 80 0 0.469 84.6 -0.404 -72 9

0.58 2721 0.472 78 8 0.497 83.0 -0.431 -72 0

0.62 2401 0.503 77 6 0 528 81.4 -0.457 -70 5

0.68 1079 0.531 75 8 0 _57 79.5 -0.480 -68 5

0.73 648 0.592 78 1 0 634 83.7 -0.492 -64 9

0.80 54 0.635 76.4 0 656 78.9 -0.563 -68 0

C.86 91 0.641 71.1 0 663 73.4 -0.584 -64 8

0.94 42 0.766 78.8 0 861 88.7 -0.440 -45 3

1.00 76 0.730 69.4 0 768 73.0 -0.696 -66 2

I.I0 68 0.748 65.5 0 792 69.4 -0.717 -62 8

1.20 32 0.859 68 9 0 921 73.8 -0.728 -58 6

1.30 22 0.900 66 5 C 951 70.2 -0.798 -58 9

1.40 25 0.916 63 5 0.)72 67.4 -0.911 -63 2

1.50 50 0.991 62 0 1 )32 64.5 -0.925 -58 0

1.70 i! 0.997 56 8 i 053 60.0 -0.997 -56 8

1.80 6 0.978 52 8 ! 096 59.0 -0.969 -52 3

1.90 8 1.204 60 0 1 311 65.4 -1.204 -60 0

2.10 12 1.231 55.6 1 315 59.4 -1.231 -55 6

2.30 2 1.116 48 3 1 135 49.2 -1.116 -48 3

2.50 0 0.000 0 0 0 000 0.0 0.000 0 0

2.70 0 0.000 0 0 0 000 0.0 0.000 0 0

2.90 0 0.000 0 0 0 000 0.0 0.000 C 0

3.20 0 0.000 0 0 0 000 0.0 0.000 0 0

3.40 0 0.000 0 0 0 000 0.0 0.000 0.0

3.70 0 0.000 0 0 0 000 0.0 0.000 0.0

4.10 0 0.000 0 0 0 000 0.0 0.000 0.0

4.40 0 0.000 0 0 0.000 0.0 0.000 0.0
........................................................................

420768 0.105 • 0.180 " -0.094 "

Szandard error of es:ima_e = 0.15

= square root((n/n-!)-((tot.col.5)-'2-(tot.col.7)''2))

(I) Average = sum(IS-Of/n)

Percent = i00 - (sum(IS-Oi/O))/n for all 0 > 0

(2) Average = square root(sum((S-O)''2)/n)

Percen_ = I00 - square root(sum(((S-O)/O)-*2)/n) for all 0 > 0

(3) Average . sum (S-O)/n

Percent = i00 * sum (((S-O)/O)/n) for all O > 0

i

Simulated - PREDEV SDS-4

Observed - 2006 SDS-4

Cases equal or exceeding lower

izmit & less :hen upper llmlt Percent cases

............................ equal or Average of cases

Lower Cases Per_en: exceeding llmit wl_hin class llmits
class ..................................................................
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i_mi: Sire Obs Simulated Observed Simulated Observed Sl_ala:ed ODserved....................................
..........................

0.00--''" .... * 9-.55 84 is !00.0c I00.00 0.02 C.06

C.30 125910259 0.32 2 44 2.4" 15.82 0.31 C.3=

c.i_ 779 7420 0.19 " 76 2.1_ !_.3_ C.34 C.34

C.35 1057 8716 0.25 2 C7 -.96 11.62 C.36 C.36

0.38 112710379 0.27 _ 47 i _ 9 =_ C.40 C.40

0.42 805 5985 0.19 " 42 1.44 7.08 C.43 G.43

0.45 814 6760 0.19 1.61 1.25 5.66 0.4T 0.4-

0.49 678 4908 C.16 1.17 1.06 4.05 0.51 =.51

0.53 680 4800 0.16 1.14 0.90 2.89 0.55 0.55

0.56 437 2721 C.IO 0.65 0.74 1.75 0.60 C.60

0.62 528 2401 0.13 0.57 0.63 1.10 C.65 0.65

0.68 379 1079 0.09 0.26 0.51 0.53 0.70 0.70

0.73 358 648 0.09 0.15 0.42 0.27 0.76 0.76

0.80 253 54 0.06 0.0! 0.33 0.12 0.83 0.83

0.86 296 91 0.07 0.02 0.27 0.ii 0.90 0.90

0.94 155 42 0.04 0.0! 0.20 0.08 0.97 0.97

1.00 202 76 0.05 0.02 0.16 0.07 1.05 1.05

i. I0 118 68 0.03 0.02 0 12 0.06 1.14 1.14

1.20 83 32 0.02 0.01 0 09 0.04 1.25 1.24

1.30 85 22 0.02 0.01 0 07 0.03 1.35 1.36

1.40 45 25 0.01 0.01 0 05 0.03 1.44 1.44

1.50 64 50 0.02 0.01 0 04 0.02 1.60 1.60

1.70 19 ii 0.00 0.00 0 02 0.01 1.76 1.76

1.80 I0 6 0.00 0.00 0 02 0.01 1.84 1.86

1.90 25 8 0.01 0.00 0 O! 0.01 1.99 2.0!
&

2.10 14 12 0.00 0.00 0 Oi 0.00 2.19 _.=2

2.30 8 2 0.00 0.00 0 01 0.00 2.37 2.31

2.50 4 0 0.00 0.00 0 O0 0.00 2.62 0.00

2.70 3 0 0.00 0.00 0 00 0.00 2.80 0.00

2.90 3 0 0.00 0.00 0 00 0.00 3.02 C.O0

3.20 2 0 0.00 0.00 0 O0 0.00 3.22 C.OC

3.40 1 0 C.O0 0.00 0 O0 0.00 3.46 0.00

3.70 0 0 C.00 0.00 0 00 0.00 0.00 C.0C

4.10 1 0 0.00 C.00 0 00 0.00 4.17 0.00

4.40 0 0 0.00 0.00 0 00 0.00 0.00 0.0C
........................................................................

420768420768 100.00 i00.00 0.03 0.12

13083 Observed values are zero

118000 Szmuiaued values are zero

13063 Observed values are zero when simulated are zero

0 Observed values are zero when simulated are no=

104917 Observed values are nou zero when szmulated are

1

Slmuia_ed - PREDEV SDS-4

ODse._-ved - 2006 SDS-4

Lower Number of occurrences between indicated devla_lons

class .............................................................

limi_ -60% -30% -10% 0% 10% 30% 60%
......................................................................

C.00 325068 6279 2541 9848 931 1529 7997 0

0.30 8614 634 265 84 98 i49 415 0

0.33 6185 529 189 69 70 103 275 0

0.35 7306 543 228 78 87 126 348 0

0.38 8622 760 304 !00 77 141 375 0

0.42 4958 443 154 73 56 82 219 0

0.45 5553 521 206 74 58 98 250 0

0.49 4036 389 167 46 38 56 176 0

0.53 3878 426 153 58 52 78 154 0
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40 26 50 92 CC .5e 21 R2 240 9-

C .62 188£ 263 82 28 2C 30 9_ C

C .6E 531 "-37 35 - 9 i _. 43 -_
- "_ 9 29 0C. ":3 522 54 20

C .80 46 3 " 1 C 1 2 C

.88 66 15 " " " 2 3 C

C.94 31 3 C " 2 C 5 C

i .OC 59 B 3 2 0 3 " C

"_.iO 52 8 1 3 1 2 " 0

i .2C 25 2 1 ! 1 1 1 0
1.30 17 1 1 1 0 1 ! C

1.40 19 4 0 1 1 O 0 C

i .50 33 12 1 0 C 2 2 0

1.70 6 3 2 0 0 0 0 0

1.80 3 2 0 O 1 C 0 C

1.90 6 ! 0 1 0 0 0 0

2.10 8 2 2 0 0 0 0 0

2.30 0 2 0 0 C 0 0 0

2.50 0 0 0 0 0 0 0 C

2.70 0 0 0 0 0 0 0 0

2.90 0 0 0 0 0 0 0 0

3.20 0 0 0 0 0 0 0 0

3.40 0 0 0 0 0 0 0 0

3.70 0 0 0 0 0 0 0 0

4 .I0 0 0 0 0 0 0 0 0

4.40 0 0 0 0 0 0 0 0
............................... - .....................................

380017 11284 4448 10522 1536 2480 10481 0
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SDS4

Re_en:ion/Dete.u:ion Facility

_'yp.e cf Faci!izy: De_enticn Vault

Facili:}" Length: 195.00 ft

Facili:y Width: 195.00 ft

Facili:y Area: 38025. sq...
Effective Storage Depth: 15.00 fU

Stage 0 Eievauion: 0.00 f:
S_crage Volume: 570375. cu. fu

Riser Head: 15.00 fu

Riser Diameter: i0.00 inches-

Number of orifices: 3

Full Head Pipe

Orifice # Height Diame:er Discharge Diameter
(f:) (in) (CFS) (in)

1 0.00 3.00 0.945

2 I!.00 3.50 0.664 6.0

3 13.00 4.50 0.777 8.0
Top Notch Weir: None

Outflow Ra:ing Curve: None

Stage Elevation Storage Disc.barge Percolation

(f:) (ft) (cu. f:) (ac-ft) (cfs) (cfs)
0.0o o.oo 0. o.ooo o.ooo o.oo
0.03 0.03 1141. 0.026 0.043 0.00

0.06 0.06 2282. 0.052 0.061 0.00

0.09 0.09 3422. 0.079 0.075 0.00

0.13 0.13 4943. 0.113 0.086 0.00

0.16 0.16 6084. 0.140 0.096 0.00

0.19 0.19 7225. 0.166 0.106 0.00
0.22 0.22 8366. 0.192 0.114 0.00

0.25 0.25 9506. 0.218 0.122 0.00

0.54 0.54 20534. 0.471 0.180 0.00

0.84 0.84 31941. 0.733 0.224 0.00

1.13 1.13 42968. 0.986 0.260 0.00
1.43 1.43 54376. 1.248 0.292 0.00

1.72 1.72 65403. 1.501 0.320 0.00
2.01 2.01 76430. 1.755 0.347 0.00

2.31 _.31 87838 2.016 0.371 0.00

2.60 2.60 98865, 2.270 0.394 0.00

2.90 2.90 110273 2.532 0.416 0.00

3.19 3.19 121300 2.785 0.436 0.00

3.49 3.49 132707 3.047 0.456 0.00

3.78 3.78 143735 3.300 0.475 0,00
4.07 4.07 154762 3.553 0.493 0.00

4.37 4.37 166149 3.815 0.510 0.00

4.66 4.66 177197 4.068 0.527 0.00

4.96 4.96 188604. 4.330 0.543 0.00

5.25 5.25 199631. 4.583 0.559 0.00

5.54 5.54 21065_. 4.836 0.$75 0.00

5.84 5.84 222066. 5.098 0.590 0.00

6.13 6.13 233093. 5.351 0.605 0.00

6.43 6.43 244501. 5.613 0.619 0.00

6.72 6.72 255528. 5.866 0.633 0.00

7.01 7.01 266555. 6.119 0.647 0.00
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7.31 7.31 277963. 6.381 0.660 0.00

7.60 7.60 288990 • 6.634 C.673 0.00

7.90 7.9C 300398. 6.896 0.686 0.00

6.19 E .19 311425 T.149 0.699 C.O0

8.49 8.49 322832 7.411 0.711 0.00

8.78 8.78 333860 7.664 C.723 0.00

9.07 9.07 344887 7.918 0.735 0.00
C ":

9.37 _..7 356294 8.179 0.747 C.O0

9.66 9.66 367322 8.433 0.759 0.00

9.96 9.96 378729 8.694 0.770 0.00

IC.25 10.25 389756 8.948 0.782 0 O0

10.54 10.54 400784 9.201 0.793 0 00

10.84 10.84 412191 9.463 0.804 0 O0

Ii.00 11.00 418275 9.602 0.810 0 O0

11.04 11.04 419796 9.637 0.814 0 O0

11.07 11.07 420937 9.663 0.825 0 O0

i!.Ii ii.II 422458 9.698 0.842 0 O0

11.15 11.15 423979 9.733 0.863 0 O0

11.18 11.18 425120 9.759 0.891 0 O0

11.22 11.22 426641. 9.794 0.922 0 O0

11.26 11.26 428162. 9.829 0.987 0 O0

11.29 11.29 429302. 9.855 1.000 0 O0

11.33 11.33 430823. 9.890 1.010 0 O0

II.62 Ii.62 441851. i0.143 ! 090 0 O0

11.92 11.92 453258 10.405 i 160 0 O0

12.21 12 21 464285 10.659 1 220 0 O0

12 50 12 50 475313 10.912 1 270 0 O0

12 80 12 80 486720 11.174 1 320 0 O0

13 O0 13 O0 49432"5 11.348 1 350 0.00

13 05 13 05 496226 11.392 ! 360 0.00

13 09 13 09 497747. 11.427 1 390 0.00

13 14 13 14 499649. 11.470 1 420 0.00

13 19 13 19 501550. Ii 514 1 470 0.00

13 23 13 23 503071. !I 549 1 530 0.00

13 28 13 28 504972. II 593 1 590 0.00

13 33 13 33 506873. ii 636 1 670 0.00

13 38 13 38 508775. II 680 1 740 0.00

13 67 13 67 519802. Ii 933 1.890 0.00

13 96 13 96 530829. _-_*_ 186 2.020 0.00

14 26 14 26 542237. 12 448 2.140 0.00

14.55 14 55 553264. 12 701 2.240 0.00

14.85 14 85 564671. 12 963 2.540 0.00

15.00 15.00 570375. 13 094 2.390 0.00

15.10 15.10 574178. 13.181 2.670 0.00

15.20 15.20 577980. 13.269 3.170 0.00

15.30 __5.30 581783 13.356 3.810 0.00

15.40 15.40 585585 13.443 4.170 0.00

15.50 15.50 589388 13 .530 4.390 0.00

15.60 15.60 593190 13.618 4.600 0.00

15.70 15.70 596993 !3.705 4.790 0.00

15.80 15.80 600795 13.792 4.970 0.00

15.90 15 90 604598 13.880 5.140 0.00

16.00 16 O0 608400 13.967 5.300 _.00

16.10 16 I0 612203 14.054 5.450 0.00

16.20 16 20 616005. 14.142 5.600 0.00

16.30 16 30 619808. 14.229 5.740 0.00

16.40 16 40 623610. 14.316 5.880 0.00

AR 046787



SDS4

16.50 16.50 627413. 14.403 6.020 0.00

16.60 16.60 631215. 14.491 6.150 0.00
16.70 16.70 635018. 14.578 6.270 0.00

16.80 !6.8C 638820. 14.665 6.400 C.O0

16.90 16.90 642623. 14.753 6.520 0.00
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SDS4

Rou_e Time Series :b---ough Pacili_y
Inflow Time Series Fiie:sds4dev._sf

_aZfiow Tlme Series Fiie:sds4 o

_nfiow/OuuflowAna!ysis

Peak Xnf!ow Discharge: 15.82 CFS at 16:00 un Mar 3 i_ 1950

Peak Outflow Discharge: 2.32 CFS at 20:00 on Feb 9 i= 19_I
Peak Reservoir S:age: 14.80 Ft
Peak Reservoir E!ev: !4.8D Ft

Peak Reservoir S_orage: 562952. Cu-F_
: 12.924 Ac-Ft
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SDS4

Flow Frequen.-y A_alysis LogPearso= Ill coefficients
Time Series File:sds4pre.tsf Mean. 0.266 StdDev= C.129

Prcjecz Locauicn:Sea-Tac DMo!nes Skew- 0.787

---Annual Peak. Flow Ra=es ........ Flow Frequency Analysis .......
Flow Ra_e Rank Time of Peak - - Peaks - - Rank Re=u..-.-z Prob

(CFS) (CFS) _eriod

CO_pu=ed Peaks 4.36 I00.00 0.990

Ccmpuzed Peaks 3.83 50.00 0.Set

Computed Peaks 3.34 25.00 0.96:

Computed Peaks 2.75 I0.00 0.900

Compuued Peaks 2.64 8.00 0.875

Com.Duued Peaks 2.33 5.00 0.800

Co_puued Peaks 1.78 2.00 0.S00

Compuued peaks 1.46 1.30 0.231

Flow Frequency Analysis LogPearson _:! Coefficients

Time Series File:sds4 o.:sf Mean- -0.105 S_dDev= 0.180

Projec: Loca_ion:Sea-Tac DMoines Skew. 1.552

---A2-nual Peak Flow Ra_es ........ Flow Frequency Analysis .......
Flow Ra=e Rank Time of Peak - - Peaks - - Rank Rezu._n Prob

(CFS) (CFS) _f_) Period

Computed Peaks 3.15 15.20 I00.00 0.990

Computed Peaks 2.46 15.03 50.00 0.980

Co_p.uued Peaks 1.92 13.73 25.00 0.960

Compuued Peaks 1.36 13.05 i0.00 0.900
Compuued Peaks 1.27 12.52 8.00 0.875

Co_..Du_ed Peaks 1.04 11.44 5.00 0.800

Compuued Peaks 0.709 8.45 2.00 0.500

Computed Peaks 0.573 5.51 1.30 0.231
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SDS4

Dura=ion comparisonAnaylsis

Base File: sds4pre.tsf
New File: sds4 o._sf

Cutoff U=i_s: Dis=barge in CFS

..... Fractio_ of Time .............. Check of Tolerance .......

Cutoff Base New %Change Probability Base New %Cha/%ge

0.890 0.26E-02 O.IIE-02 -57.5 0.26E-02 0.890 c.750 -15 7

!.00 0.!8E-02 0.11E-02 -41,6 0.18E-02 1.00 0.779 -22 1

i. II 0.13E-02 0.$6E-03 -32.1 0.13E-02 I.II 0.805 -27 5

1.22 0.92E-03 C.61E-03 -33.8 0.92E-03 1.22 1.08 -ii 3

1,33 0.69E-03 0.34E-03 -50.2 0.69E-03 1.33 1.19 -IC 5

1.44 0.50E-03 0.24E-03 -52.9 0.50E-03 1.44 1.26 -12 6

1.55 0.37E-03 0.2!E-03 -42.7 0.37E-03 1.55 1.32 -14 9

1 66 0.29E-03 C.19E-03 -34.4 0.29E-03 1.66 1.35 -18 5

! 77 0.21E-03 0.15E-03 -29.3 0.21E-03 1.77 1.57 -11.5

1 88 0.!5E-03 0 94E-04 -38.8 0.15E-03 1.88 1.77 -6.2

1 99 0.12E-03 0 73E-04 -40.7 0.12E-03 1.99 1.81 -9.2

2 !0 0.96E-04 0 48E-04 -50.0 0.96E-04 2.10 1.88 -10.8

2 21 0.73E-04 0 30E-04 -59.4 0 73E-04 2.21 2.01 -9.3

2 32 0.55E-04 0 00E+00 -I00.0 0 55E-04 2.32 2.08 -10.7

2 43 0.39E-04 0 00E+00 -I00.0 0 39E-04 2.43 2.17 -10.8

2.55 0.30E-04 0.00E+00 -i00.0 0 30E-04 2.55 2.22 -12.7

2.66 0.30E-04 0.00E+00 -i00.0 0 30E-04 2.66 2.22 -16.4

2.77 0.23E-04 0.00E+00 -I00.0 0 23E-04 2.77 2.25 -18.7

2.88 0.16E-04 0.00E+00 -I00.0 0 16E-04 2.88 2.27 -21.1

2.99 0.16E-04 0.00E+00 -!00.0 0.16E-04 2.99 2.27 -24.0

3.10 C.14E-O4 0.00E h�-100.00.14E-04 3.10 2.27 -2_ 6
3.21 0.14E-04 0.00E+00 -i00.0 0.14E-04 3.21 2.27 -29 !

3.32 0.14E-04 0.00E+00 -100.0 0.14E-04 3.32 2.27 -31 5

3 43 0.91E-05 O.00E+O0 -i00.0 0.91E-05 3.43 2.28 -33 5

3 54 0.9!E-05 0.00E ð�d0.91E-05 3.54 2.28 -35 6

3 65 C.9!E-05 0 00E `0.91E-05 3.65 2.28 -37 5
3 76 0.46E-05 0 00E+00 -I00 0 0.46E-05 3.76 2.30 -38 7

3 87 0.46E-05 0 00E H�`�-I000 0.46E-05 3.87 2.30 -40 5

3 98 0.23E-05 000E D�X�-!000 0.23E-05 3.98 2.32 -41.8
4.09 0.23E-05 0 00E D�`�-I000 0.23E-05 4.09 2.32 -43.3

4.20 0.23E-05 0 00E �H�`�-1000 0.23E-05 4.20 2.32 -44.8
4.31 0.23E-05 0 00E D�\0 0.23E-05 4.31 2.32 -46.2

Thsre is nc posi:ive excursion

Maximum negative excursion - 1.99 cfs (-46.2%)

occuring a= 4.31 cfs cn uhe Base Daua:sds4pre._sf
and at 2.32 cfs on the New Data:sds4 o._sf
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Log-Pearson Ts_e It: S_a:is:ics (formerly USGS Prograr. A193, Jan. 1986_
None -- Dse of Log-Pearson Type i_: or Pearson-Type ::I

disuribu:1ons are for prelimu%nary computations.
User is responsible for assessmen_ and
interpre_auion.

PREDEV SIMULATED FLOW @ SDS-7

Analysis for -- 12 month period
starting October i
ending SepteamDer 30
!949-1996

Parameter is 1-day high value.

0 zero values in data

48 non-zero values in dana
3.633 8.587 5.187 2.416 2.500
2.872 3.801 3.803 2.931 2 450
2.399 3.336 3.001 1.946 2 915
3.424 2.498 2.820 4.711 3 424
2.690 2.771 2.432 6.006 2 643
2.588 3.427 2.178 2.068 2 971
2.542 3.042 2.991 2.562 2 61!
3.129 1.906 4.905 3.430 1.577
1.683 8.035 6.483 2.619 1.828
1.444 2.791 6.299

The fol!owlng 7 statistics are based on non-zero values.

Mean (logs) 0.482
Variance (logs) 0.029
S_andard Deviation (logs) 0.170
Skewness (logs) 0.803
Standard Error of Skewness (logs) 0.343
Serial Correlation Coefficient (logs) 0.187
Coefficient of Variation (logs) 0.354

1

PREDEV SIMULATED FLOW @ SDS-7

Exceedence Recurrence Parameter
Probability Inzerval Value

c.99oo _.o: 1.53_
09_00 1.o5 1.760

0.9000 _._1 I.,2o _z / _00.8000 1.25 2.168 V_ _,. '
C.5000 2.00 2.880

0.i000 i0.00 5.128 -_ '
0.0400 25.00 6.638
0.0200 50.00 7.953
O.0100 i00.00 9.447
0.0050 200.00 11.150

July 200;

5J6-2912-001(28)
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Lo_-Pearson Type I:i Statistics (fo.nnerly USGS Program A193, Jan. 1986)

No_e -- Use of Log-Pearson Type _:_ or Pearson-Type _

distributions are for prelimmnary compuua:ions.

User is responsible for assessment and

in_el-pre_auion.

2006 SIMULATED FLOW @ SDS-7

Analysis for -- 12 month period

starting Oc:ober !

ending September 30
1949-1996

Parameter is !-day high value.

0 zero values in data

48 non-zero values in data

1.156 1.540 6.504 !.023 1.159

1.272 1.352 1.543 1.275 1.358

1.160 2.359 1.295 0.865 1.319

1.280 1.503 1.184 1.340 1.207

1.176 1.261 1.328 3.671 1.438

1.381 1.233 1.275 0.856 1.310

0.900 3.503 1.197 1.378 1.350

1.017 0.962 1.709 2.119 1.076

0.8a6 3.264 4.067 1.379 1.i03
C.854 1.424 7.379

The following 7 sta_istios are based on non-zero values.

Mean (logs) 0.167

Variance (logs) 0.044

Stanmard Deviation (logs) 0.210

Skewness (logs) 1.877

Stansard Error of Skewness (logs) 0.343

Serial Correlation Coefficient {logs) 0.001

Coefficient of Variation Ciogs) 1.26i
1

2006 SIMULATED FLOW @ SDS-7

Exceedence Recurrence Parameter

Probability Interval Value

0.9900 !.01 0.883

0.9500 1.05 0.908

0.9000 i.I! 0.938

0.8000 1.25 1.001

0.5000 2.00 1.275

0.2000 5.00 1.993

0.i000 I0.00 2.773

0.0400 25.00 4.271

0.0200 50.00 5.908

0.0100 100.00 8.162

0.0050 200.00 11.266

July 2001

5_6-2912-00/ (28)
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SDS7 - Percent

cases equal or
exceeding limit

Project
Predevel condition

oped (level 2) Flow [cfs]
100 100 0

50.6272 78.1148 0
48.9241 77.0508 0
47.0704 75.8691 0
45.0196 74.4241 0
43.1896 73.079 0
41.1956 71.5085 0
39.3359 69.9564 0.01
37.2659 68.1551 0.01
35.2852 66.3247 0.01
33.0617 64.1855 0.01
30.7542 61.9108 0.02
28.4805 59,6215 0.02
26.3231 57.3207 0.03
23.7528 64.4041 ).04

21.36 51.5106 0.05
18.8524 48.3136 0.06
16.2983 44.7681 0.08
13.6724 40.7481 0.11
11.5817 37.2148 0.14
9.12807 32.4533 0.19
7.06993 28.0903 0.25
5.41177 24.1946 0.32
3.72533 19.5143 0.43
2.47595 14.69 0.56
1.49108 7.37247 0.74
0.83062 3.46224 0.97
0.41923 0.77905 1.3
0.2089 0.14569 1.7

0.10861 0.09269 2.2
0.04753 0.03327 2.9
0.01545 0.01069 3.9
0.00428 0.00428 5.1
0.00119 0.00048 6.7

0 0 8.8

July 2001
_56-2912-001(28)
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1 Simulated - pREDEV SIMULATED FLOW @ SDS-7

Observed - 2006 SIMULATE_ FLOW @ SDS-7

Mean Root mean
. r{2) Bias(3)

Lower Number absolute error{l> square e _ro

=lass of ......................................

l_m_: cases Average Percent Average Percent Average Percenz
...............................................................

C 00 92086 0.000 • 0.000 - C.000

0 00 4477 0.001 100.5 0.001 104.4 -C.001 -96.7

C 00 4972 0.002 102.4 0.002 111.3 -0 001 -93.4

0 0C 6080 0 002 102.2 0.002 111.2 -0 002 -93.2

0 00 5660 0 003 102.4 0.003 112.1 -0 002 -92.6

0 00 6608 0 004 102.0 0.004 110.8 -0 003 -92.3

0 00 6531 0 005 101.7 0.005 110.5 -0 004 -91.9

0 01 7579 0 006 102.7 0.007 114.2 -0 005 -89.5

0 01 7702 0 008 103.0 0.009 115 9 -0 007 -88.2

0 01 9001 0 01! 102.8 0.012 116 4 -0 009 -87.4

0 01 9571 0 014 102 6 0.016 115 4 -0 012 -87.3

O 02 9633 0 019 103 2 0.022 116 6 -0 016 -84.8

0.02 9681 0 024 101 9 0.027 114 6 -0 020 -84.9

0.03 12272 0 032 100 8 0.035 112 7 -0.026 -83.6

0.04 12175 0 041 I00 3 0.046 III 4 -0.034 -82.4

0.05 13452 0 054 99 5 0.060 II0 I -0.044 -81.4

0.06 14918 0 069 96 6 0.076 105 5 -0.058 -80.5

0.08 16915 0 091 95 4 0.099 103 5 -0.076 -79.7

0.!i 14867 0 117 94 1 0.127 i01 8 -0.097 -77.9

0.14 20035 0.148 90 5 0.159 96.6 -C.126 -77.1

C.19 18358 0 191 87 6 0.202 92.7 -0.167 -76.3

C.25 16392 0 241 84 9 0.253 88.9 -0.214 -75.3

0.32 19693 0 304 81 8 0.319 85.6 -0.277 -74.6

C.43 20299 0 401 79 7 0.421 83.4 -0.371 -73.6

0.56 30790 0 493 77 2 0.521 81.4 -0.455 -71.3

0.74 16453 0 619 74 0 0.660 78.6 -0.562 -67.2

0.97 11290 0.775 69.8 0.834 74.9 -0.696 -62.8

1.30 2665 0.898 63.8 0.993 70.4 -0.751 -53.6

1.70 223 1.169 58.9 1.275 63.9 -0.956 -48 4

2.20 250 1.299 53.3 1.379 56.7 -1.060 -43 6

2.90 95 1.298 39.3 1.411 42.8 -1.096 -33 0

3.90 27 1.361 31.7 1.464 35.8 -1.280 -29 7

5.10 16 2.067 35.6 2.203 37.9 -2.067 -35 6

6.70 2 3.041 42.6 3.041 42.7 -3.041 -42 6

8.80 0 0.000 0.0 0.000 0.0 0.000 0 0
........................................................................

420768 0.163 0.291 -0.146 "

Standard error of estimate - 0.25

= square root((n/n-l)*((tot.col-5)°'2-(tot-col.7) ".2))

(!) Average - sv.m(IS-Ol/n)

Percent _ i00 " (sum([S-OI/O))/n for all 0 > 0

(2) Average = square roo:(sum((S-O)**2)/n)

Percen: _ 100 " square root(sum(((S-O)/O)'°2)/n) for all O > 0

{3) Average - sum (S-O)/n
Percent - 100 * sum (((S-O)/O)/n) for all 0 > 0

1
Simulated - PKEDEV SIMULATED FLOW @ SDS-7

ODserved - 2006 SIMULATED FLOW @ SDS-7

Zases equal or exceeding lower

limit & less then upper llmlt Percent cases

............................ equal or Average of cases

Lower Cases Percen_ exceeding limit withzn class llmi_s
class ..................................................................

J._2001
556-29/2-001 (28)
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1i_: Sz_. Obs S'-_ula_ed Obse:-ved S_muia:ed Obse_ed Simulated Observed

0.00 ..... 9208E 49.37 21.89 IOC.OC IOC.OC C.O0 C.OC

O.OC 7166 4477 1.70 1.06 50.63 78.!i 0.00 C.CC

0.00 7800 4972 1.85 1.18 48.92 77 05 C.O0 C.00

0.00 8629 6080 2.05 1.44 47.07 75 87 C.00 0.00

O.O0 7700 5660 1.83 1.35 45.02 74 42 0.00 0.00

C.00 8390 6608 1.89 1.57 43.19 73 08 C.O0 0.00

0.00 7825 6531 1.86 1.55 41.20 71 51 0.00 0.00

C.Ol 8710 7579 2.07 1.80 39.34 69 96 0.01 0.01

0.01 8334 7702 1.98 1.83 37.27 68.16 0.01 C.Oi

0.01 9356 9001 2.22 2.14 35.29 66.32 0.01 O.CI

0.01 9709 9571 2.31 2.27 33.06 64.19 0.01 O.Cl

0.02 9567 9633 2.27 2.29 30.75 61.91 0.02 0.02

0.02 9078 9681 2.16 2.30 28.48 59.62 0.02 0.02

0.031081512272 2.57 2.92 26.32 57.32 C.03 0.03

0.041006812175 2.39 2.89 23.75 54.40 0.04 0.04

0.0510551!3452 2.51 3.20 21.36 51.51 0.05 0.05

0.061074714918 2.55 3.55 18.85 48.31 0.07 C.07

0.081104916915 2.63 4.02 16.30 44.77 0.i0 C.IO

0.ii 879?14867 2.09 3.53 13.67 40.75 0.12 0.12

0.141032420035 2.45 4.76 11.58 37.21 0.16 C.16

0.19 866018358 2.06 4.36 9.13 32.45 O.Z2 C.ZI

C.25 697716392 1.66 3.90 7.07 28.09 0.28 0.28

0.32 709619693 1.69 4.68 5.41 24.19 C.37 0.37

0.43 525720299 1.25 4.82 3.73 19.51 0.49 0.50

C.56 414430790 D.98 7.32 2.48 14.69 0.64 0.64

0.74 277916453 0.66 3.91 1.49 7.37 C.84 0.84

0.97 173111290 0.41 2.68 0.83 3.46 1.11 1.11

1.30 885 2665 0.21 0.63 0.42 C.78 1.47 1.41

1.70 422 223 0.I0 0.05 0.21 0.15 1.91 1.98

2.20 257 250 0.06 0.06 0.!I 0.09 2.50 :.45

2.90 135 95 0.03 0.02 0.05 0.03 3.31 3.32

3.90 47 27 0.0! 0.01 0.02 0.01 4.38 4.27

5.10 13 16 0.00 0.00 0.00 0.00 5.69 5.81

6.70 5 2 0.00 0.00 0.00 0.00 7.80 7.14

8.80 0 0 0.00 0.00 0.00 0.00 0.00 0.00
............................................................. ._

420768420768 I00.00 100.00 0.06 0.21

6831 Observed values are zero

96528 Simulated values are zero

6831 Observed values are zero when simulated are zero

0 Observed values are zero when simulated are not

89697 Observed values are not zero when simulated are

1

Simulated - 9REDEV SIMULATED FLOW @ SDS-7

Observed - 2006 SIMULATED FLOW @ SDS-7

Lower Nu/nbe: of oc=urrences between indicated deviations
class .............................................................

limit -60% -30% -10% 0% 10% 30% 60%
......................................................................

0.00 87662 12 7 4260 3 5 137 0

0.00 4434 9 2 1 1 4 26 0

0.00 4891 9 5 7 2 7 51 0

0.00 5973 20 14 5 2 3 63 0

0.00 5552 32 7 0 3 1 65 0

0.00 6464 39 i0 2 3 6 84 0

0.00 6399 21 8 7 3 7 86 0

0.01 7374 27 17 5 7 13 136 0

J._ 2oo/
556-2912-001(28)
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C.Oi 7477 32 16 5 8 !! !52 0

O.Ol 8700 56 26 !O 7 15 189 C

0.01 9249 61 25 !i 13 9 203 0

0.02 9229 93 35 12 21 258 C

0.02 9240 96 43 i_ iC 19 260 C

0.03 11587 158 61 21 18 57 370 C

0.04 11430 157 76 29 18 49 416 G

0.05 12546 199 88 38 39 52 490 0

0.06 13675 350 125 63 54 93 558 0

0.08 15418 407 171 70 58 124 667 0

0.ii 13380 421 162 73 79 93 659 0

0.14 17667 785 321 105 III 177 869 C

0.19 15972 880 325 134 Ii0 175 762 0

0.25 14014 884 366 127 143 173 685 0

0.32 16550 1436 487 189 148 235 648 0

0.43 16511 1906 618 212 162 263 627 0

0.56 24416 3308 1076 345 302 427 916 0

0.74 12312 2352 661 197 161 234 536 0

0.97 7847 1920 625 196 116 198 388 0

1.30 1587 657 160 58 37 46 120 0

1.70 126 56 17 3 1 8 12 0

2.20 69 143 11 3 3 4 17 0

2.90 14 58 12 2 4 ! 4 0

3.90 0 15 9 2 0 1 0 0

5.10 0 12 3 1 0 0 0 0

6.70 0 2 0 0 0 0 0 0

8.80 0 0 0 0 0 0 0 0
.....................................................................

377763 16596 5589 6206 1633 2529 10452 0

July 2001

556-2912-001(28)
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Log-Pearson _pe :i! Suaziszlcs :formerly USGS Program A195, Ja_. 19861.

Noze -- Use of Lo_-Pearson TYPe "'- _- Pearson-Type ==i

dlstrlbu:Ions are for preiimlna_," compuza:Ions.

User is responsible for assessment and

In:erpre_azaon.

STIA FLOW PR2DEV SD_4 SDS! SAgA

Analysls for -- I_ month perlod

suaruing Oc:ober 1

ending Sepuember 3C
1949-1996

Parameter is 1-day high value.

0 zero values in data

48 non-zero values in data

73.632 135.722 84.919 51.285 53.338

62.586 71.288 67.897 70.916 61.171

47.655 64.416 59.859 50.581 56.395

70.826 56.892 59.352 83.054 84.648

55.287 60.174 52.688 101.459 55.6!5

55.186 75.445 52.450 56.742 76.187

64.717 72.045 74.751 110.667 67.736

60.880 51.160 83.737 79.136 40.694

44.999 136.619 119.201 59.882 36.964

4C.195 55.036 100.612

The following 7 stazistics are based on non-zero values.

Mean (logs) 1.819

Varlanze (logs) 0.016

S=andard Deviation (logs) 0.128

Skewness (logs) C.624

S=andard Error of Skewness (logs) 0.343

Serial Correlau_on Coefflcient (logs) 0.210

Coefficien_ cf Varia_ion (logs) 0.070
I

STIA FLOW PRED.." SD34 SDSI S_A

Exceedence Recurrence Parame:er

ProDablli=y In:erval Value

.......... °........

0.9900 1.01 38n2
0.9500 :.0_ _.038
0.9000 1.1: 46.360 v_: _I .9_o.go00

1.25 51.214 /_..%&'b

0.5000 2.00 63.904

0.2000 5.00 83.254 (DSo : I_,.Ib
0.1000 10.00 97.345

c.o4o0 25.00 116.654

0.0200 50.00 132.169

O.0100 100.0C 148.687

C.0050 20C.00 166.367
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i

Log-Pearson Ty_e --- S=azisz=cs (fo:-mer!y USGS program A!93, Jar.. !986_
Nc=e -- Use cf Log-Pearson T_.e =if or Pearson-T)_e i=i

dls_ribu=Ions are for prell_Ina1"Y OO_.D_za=IC_S.

User Is responsible for assessmen= and

In_el-pre_a_lon.

STIA FLOW SDE4/SDSI/SASA INTO E.BRAN_4

Analysis for -- 12 month period

starting Oc=ober 1

ending Sep=er_Der 30
1949-1996

Parameter is 1-day high value.

0 zero values in da_a

45 non-zero values in data

27.039 29 179 59.112 21.741 23.364

23.110 36 235 27.551 29.154 27.556

25.123 47 716 26.062 18.846 25.436

23.531 27 889 21.173 31.730 23.799

26.255 24 636 25.661 38.612 24.308

21.864 32 190 24.410 20.050 25.865

20.499 37.410 23.981 54.795 28.337

22.778 26.038 49.952 50.531 22.894

18.201 59.943 56.266 24.205 24.265

17.888 27.699 53.919

The following 7 szauis=i=s are based on non-zero values.

Mean (logs! 1.457

Variance (logs) 0.020

Szandard Devla_ion (logs) 0.143

Skewness (logs) 1.026

Szandard Error of Skewness (logs) 0.343

Seriai Correla=ion Coeffiqien_ (logs) 0.012

Coefflzien= cf Varla=1on (iogs_ 0.098

1

STIA FLOW SDE4/SDSI/SASA INTO E.BR/LNCH

Ex:eedence Re:urrence Parameter

Probabilz:y In=ez-val Value
..............................

0 9900 1.01 17.112

0 950C 1.05 18.656

0900o 111 1982_ _ _ = _.5%5c 8000 1.=5 =1.677 1_.- z %
o 500o 20o 2_.1=9 ,,_ " b_'%Sg

2000 5.00 36.734 k_D

C !000 I0.00 44.536

C 0400 25.00 56.203

0 0200 50.00 66.335

0 0100 I00.00 77.821

0 0050 200.00 90.876

AR 046803



1

Slmula=ed - STIA FLOW PR_-D_'_ SD34 SDSI SASA

ODse_-ved - STIA FLOW SDE4/SDSI/SASA INTO E.BR_

Mean Roc_ mean

Lower Nummer absoiuue error(l! square errcr(2_ Bias(3_

class cf ......................................

iimlz cases Average Percen: Average Percenz Average Percent
........................................................................

C.DC 411654 0.715 1375.6 1.671 2943.0 C.33 1318._

13.00 1457 6.547 48.2 B 081 59.5 -C.886 -6._

14.00 1669 7.503 51.8 9 430 65.1 -C.889 -6.1

15.00 1185 8.172 52.8 iC 128 65.4 -0.678 -4.3

16.00 916 8.789 53.3 ii 156 67.7 -0.''i -_.C

17.00 1227 9.342 52 0 ii 661 64.9 -0.958 _ 3

19.00 451 10.948 56 2 13 697 70.3 -1.190 -6 1

20.00 680 11.012 52 6 13 780 65.8 -1.981 -9 4

22.00 287 12.095 53 8 14 798 65.8 -1.928 -8 5

23.00 413 I_.614 52 7 16 280 68.0 -1.692 -7 !

25.00 287 13.240 51 1 16 843 65.0 -2.168 -8 4

27.00 156 13.696 49 2 17 147 61.6 -0.667 -2 3

29.00 99 15.105 50 7 20.798 69.9 -0.370 -I 2

31.00 73 15.687 49 2 20 546 64.2 -0.417 -I 2

33.00 47 17.097 49 8 20 117 58.7 -3.767 -i0 9

36.00 33 18.018 48 9 25 069 68.1 0.368 1 0

38.00 24 18.379 46 6 22 382 56.6 -5.943 -15 3

41.00 23 17.633 41 7 21 667 51.6 -4.900 -11 5

44.00 33 22.229 48 1 27 363 59.1 -0.508 -1 4

48.00 26 12.108 24.4 14.423 29.! -3.763 -7 6

51.00 17 17.828 33 6 21.259 40.0 -0.704 -i 5

55.00 9 16.703 29 8 24.643 43.8 4.808 8 5

59.00 2 6.419 I0 8 6.859 11.6 6.419 10 8

63.00 0 0.000 C 0 0.000 0.0 0.000 C 0

68.00 0 0.000 0 0 0.000 0.0 0.00C 0 0

73.00 0 0.000 0 0 O.000 0.0 0.000 0 0

79.00 0 0.000 0 0 0.000 0.0 0.000 0 0

85.00 0 0.000 0 0 0.000 0.0 0.000 C 0

91.00 0 0 000 0 0 0.000 0.0 0.000 0 0

98.00 0 0 000 C 0 0.000 0.0 0.000 C C

i00.00 0 0 000 G 0 0.000 0.0 C.000 0 0

i!0.00 0 0 000 0 0 0.000 0.0 0.000 0 0

120.00 0 0 000 0 0 0.000 0.0 C.000 0 0

130.00 0 0 000 0 0 0.000 0.0 0.000 0 0

140.00 0 0.000 _ 0 0.000 0.0 C.000 0 0
........................................................................

420768 0.901 1346.9 2.432 2911.0 -0.350 1289.5

Standard errcr of eszimaue = 2.41

= square rooz((n/n-i -((_o_.001.5}-'2-(_ot.001.7)''2))

(1) Average = sum(iS-Of/n)

Percen_ = I00 - (sum(L$-O /O))/n for all O > 0

12} Average = square roo_tsum((S-O)t'2J/n)

Percen_ = I00 - square rooz_sum(_(S-O)/O)-'2)/n) for all O > 0

(3) Average © sum (S-O)/n

Percen_ = i00 - sum (((S-O)/O)/n) for all O > 0

1

Simulated - STIA FLOW PREDEV SD34 SDSI SASA

Observed - STIA FLOW SDE4/SDSI/SASA INTO E.BR/_CN

Cases equal or exceeding lower

!Imi: & less then upper lzm:: Percen: cases

............................ equal or Average of cases

Lower Cases Percen: exceeding l_miz wi_n_n class llm_s
ziass ..................................................................

AR 046804



lim_= S_ ODs Simulated oDse:"ved Simulated Obaerved S_mula=e_ 0Dse--'_'e_
.......................................................................

C.OO "''''t'''" 9=._- 9".8_ IOC.O0 IOC.OC 0.76 I._C

1_.0C I02C 145 _ C.24 C.25 =.03 2.17 13.48 13.5-

14.0C 87_ 1669 C.21 C.4_ ".78 1.82 14.50 14.4-

!5.00 737 1185 0.18 C.28 1.BE 1.42 15.48 "-_=.4.°

16.0C 688 916 0.16 C 22 1.40 _._14 16.47 16.49

17.00 1050 1227 0.25 0.29 1.24 0.92 iT.91 1T.95

19.00 451 451 0.'" 0.11 0.98 0.63 19.49 15.48

20.00 723 6BC C.17 0.16 0.88 0.52 20.94 20.91

22.00 299 287 C.07 0.07 0.71 0.36 22.47 _.:"

23.00 522 413 0.i2 0.10 0.64 0.30 23.92 23.94

25.00 389 287 C.09 0.07 0.52 0.20 25.92 25.94

27.00 315 !56 0.07 0.04 0.42 0.13 27.98 27.81

29.00 231 99 0.05 0.02 0.35 0.09 30.03 29.83

31.00 188 73 0.04 0.02 0.29 0.07 32.03 31.90

33.00 259 4- 0.06 0.01 0.25 0.05 34.39 34.32

36.00 133 33 0.03 0.0! 0.19 0.04 36.94 36.86

38.00 !52 24 0.04 O.Ol 0.16 0.03 39.43 39.29

41.00 117 23 0.03 0.DI 0.12 0.03 42.39 42.33

44.00 74 33 0.02 0.01 0.09 0.02 45.84 46.33

48.00 66 26 0.02 0.01 0.07 0.01 49.46 49.40

51.00 62 17 0.01 0.00 0.06 0.01 52.53 53.24

55.00 50 9 0.0! 0.00 0.04 0.00 56.74 56.21

59.00 28 2 0.01 0.00 0.03 0.00 60.82 59.53

63.00 35 0 0.01 0.00 0.03 0.00 65.36 0.00

66.00 17 0 0.00 0.00 0.02 0.00 70.74 0.00

73.00 20 0 0.00 0.00 0.01 0.00 76.32 0.00

79.00 16 0 0.00 0.00 0.01 0.00 81.55 0.00

85.00 2 0 0.00 0.00 0.00 0.00 88.22 0.00

91.00 5 0 0.00 0.00 0.00 0.00 94.00 0.00

98.00 0 0 0.00 0.00 0.00 0.00 0.00 0.00

I00.00 4 0 C.00 0.00 0.00 0.00 103.54 0.00

110.00 2 0 O.00 0.00 0.00 0.00 114.93 0.00

120.00 2 0 0.00 0.00 0.00 0.00 123.83 0.00

130.00 3 0 C.00 0.00 0.00 0.00 134.47 0.00

140.00 0 0 C.00 0.00 , 0.00 0.00 0.00 0.00

420768420768 I00.00 I00.00 1.22 1.57

i

Simula=ed - STIA FLOW PREDEV _D34 SDSI SA.SA

Observed STIA FLOW SDE4/SDS!/SA_A INTO E.BRANCH

Lower Number of occurrences between Zndicated deviations
class .............................................................

limi= -60% -30% -10% 0% 10% 30% 60%
......................................................................

0.00 94991 83137 31739 13618 12647 18079 157443 0

13.00 245 386 175 81 76 146 348 0

14.00 308 462 170 99 93 127 410 0

15.00 209 336 135 65 64 72 302 0

16.00 155 259 105 43 40 69 245 0

17.00 226 339 139 71 54 97 301 0

!9.00 93 131 54 17 16 34 106 0

20.00 130 219 61 36 27 58 149 0

22.00 50 102 32 8 13 13 69 0

23.00 64 146 45 25 12 2_ 92 0

25.00 37 116 31 11 9 16 66 0

27.00 19 52 20 8 4 17 36 0

29.00 14 31 13 5 3 I0 23 0

31.00 _ 29 _ 4 1 6 17 0

33.00 8 21 1 2 3 _ II 0

36.00 4 9 6 2 3 1 8 0

38.00 2 13 1 3 0 1 4 0
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41 O0 4 _ 2 C 3 4 3 =

44 OC 2 13 4 _ C 5 - C

48 OG 1 T 4 2. 5 5 _ C

=" OC = 5 4 ! 2 1 4 0

55 OC C 1 _ " 2 " 2. C

59 OC C 0 C C " 1 0 =

63 OO C 0 C C C 0 C C

68 DO 0 C C 0 0 0 C C

73 .OC 0 0 O 0 0 0 C :

79.0C 0 C C 0 0 C 0 O

85.0C C C 0 0 0 C 0 C

91.00 0 C 0 0 0 C 0 C

98.00 0 C 0 0 C 0 0 O

IOC.OC 0 0 0 0 C 0 0 0

IIC. O0 O 0 0 O C 0 0 0

120. O0 0 0 0 C 0 0 0 0

130 .O0 0 0 C 0 0 0 0 0

140 .O0 0 0 0 0 0 0 0 0

.....................................................................

96569 85823 32750 14105 13078 18795 159648 0
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Type Of Fa=i!i:y: De_en:ion Pond _ __%-_q_k'_" _,t--k_,_
Side Slope: 3.00 E:IV

Pond Bottom Width: 242.38 ft

Pond Bottom Area: 117500. sq. fz

Top Area at 1 ft. FB: 191044. sq. ft
4.386 acres

Effective Storage Depth: 14.00 ft

Stage 0 Elevation: 0.00 ft

S=orage Volume: 2105495. cu. f_
48.335 ac-f:

Riser Head: 14.00 ,t

Riser Dlame_er: 48.00 inches

Number of orifices: 2

Full Head Pipe
Orifice # Heigh_ Diameter Discharge Diameter

(ft) (in) (CFS) (in)
1 0.00 2!.00 44.746

2 6.50 12.00 10.694 15.0

Top Not=h Weir: Rec_anguiar
Leng=h: 36.00 in

Weir Height: 9.00 ft

Ou_fiow Ra_ing Cu_--ve: None

Snage Eleva=ion Storage Discharge Percolation Surf Area

(f_) (fz) (cu. f_) (ac-f_) (cfs) (cfs) (sq. f_)
C.00 0.00 0 0.000 0.000 0.00 117500.

0.22 0.22 25956 0.596 5.590 0.00 118462.

0.44 0.44 52123 1.197 7.910 0.00 119427.

0.66 0.66 78504 1.802 9.690 0.00 120395.

0.88 0.88 105097 2.413 i1.190 0.00 121367.

1.09 1.09 130682 3.000 12.510 0.00 122298

1.31 1.31 157696 3.620 13.700 0.,00 123277

.53 1.53 184925. 4 245 14.800 0.00 124260

_.75 1.75 212370. 4 875 15.820 0.00 125245

2 02 2.02 246350. 5 655 17.020 0.00 126460

2 30 2.30 281936. 6 472 18.140 0.00 127725

2 57 2.57 316587. 7 268 19.190 0.00 128950

2 85 2.85 352872. 8 1Ol 20.190 0.00 130227

3 12 3.12 388200. 8.912 21.140 0.00 131463

3 40 3.40 425189. 9.761 22.050 0.00 132750

3 67 3.67 461200 10.588 22.920 0.00 133997

3.95 3.95 498901 11.453 23.760 0.00 135295.

4.22 4.22 535600 12.296 24.570 0.00 136553.

4.50 4.50 574018 13.178 25.360 0.00 137862.

4.77 4.77 611412 14.036 26.120 0.00 139130.

5.04 5,04 649149 14.902 26.870 0.00 140404.

5.32 5.32 688647 15.809 27.590 0.00 141730.

5.59 5.59 727088 16.692 28.290 0.00 143014.

5.87 5.87 767318 17.615 28.980 0.00 144351.
6.14 6.14 806468. 18.514 29.650 0.00 145645.

6.42 6.42 847437. 19.454 30.3D0 0.00 146994.
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6.50 6.50 859212. 19.725 30,500 C.OC 14-380.

6.63 6.63 878412. 20.166 30.850 0.00 148009.

6.75 6.75 896208. 20.574 31.310 0.00 148590.

6.88 6.88 915566. 21.018 31.870 0.00 149221.

7.00 7.00 933507. 21.430 32.530 C.00 149804.

7.13 7.13 953023. 21.878 33.260 C.0C 150438.

7.25 7.25 971111. 22.294 35.590 0.00 151023
7.38 7.38 990785. 22.745 36,140 0.00 151659

7.50 7.50 1009019. 23.164 36.660 0.00 15224U

7.77 7.77 1050305. 24.112 37.760 0.00 153573
8.05 8.05 1093499. 25.103 38.800 0.00 154954

8.32 8.32 1i35517. 26.068 39.790 0.00 156291

8.60 8.60 1179473. 27.077 40.730 0.00 157684.
8.87 8.87 1222230. 28.059 41.650 0.00 159031.

9.00 9.00 1242946. 28.534 42,060 0.00 159682,

9.27 9.27 1286243. 29.528 44.320 0.00 161038.

9.55 9.55 1331531. 30.568 47.660 0.00 162449

9.82 9.82 1375577 31.579 51.620 0.00 163815

!0.!0 I0.I0 1421644 32,636 56.040 0.00 165238

10,37 10.37 1466444 33.665 60.810 0.00 166615

10.65 10.65 1513297 34.741 65.860 0.00 168048

10.92 10.92 1558857 35.786 71.120 0.00 169436

11.20 11,20 1606501 36.880 76,550 0.00 170880

11.47 11.47 1652827 37.944 82.110 0.00 172279.

11.75 11.75 1701269. 39.056 87.750 0.00 173734.

12.02 12.02 1748368. 40.137 93.450 0.00 !75144.

12.29 12.29 1795847. 41.227 99.160 0.00 176558.

12.57 12.57 1845489 42.367104.870 0.00 178030

12.84 12.84 1893750 43.475110.550 0.00 179455

13.12 13.12 1944204 44.633116.170 0.00 180938

13.39 13.39 1993252 45.759121.700 0.00 182374

13.67 13.67 2044525 46.936127.130 0.00 183868

13.94 13.94 2094365 48.080132.430 0.00 185315

14.00 14.00 2105493 48.335133.540 0.00 185637

14.10 14.10 2124084 48.762135.000 0.00 186174

14.20 14.20 2142728. 49.190137.490 0.00 186712.

14.30 14.30 2161427. 49.620140.630 0.00 187251.

14.40 14.40 2180178. 50.050144.310 0.00 ' 187791.

14.50 14.50 2198985 50.482148.460 0.00 188331.

14.60 14.60 2217845 50.915153.020 0.00 188872

14.70 14.70 2236759 51.349157.950 0.00 189414

14.80 14.80 2255728 51.784163.230 0.00 189957

14.90 14.90 2274750 52.221168.840 0.00 190500

15.00 15.00 2293828 52.659174.760 0.00 191044

15.10 15.10 2312959 53 098180.970 0.00 191588

15.20 15.20 2332145 53 539187.450 0.00 192134

15.30 15.30 2351386. 53 980194.210 0 00 192680

15.40 15.40 2370681. 54 423201.210 0 00 193227.

15.50 15.50 2390031. 54 868208.470 0 00 193774.

15.60 15.60 2409436. 55 313213.660 0 00 194322.

15.70 15.70 2428896. 55.760216.230 0 00 194871.

15.80 15.80 2448410. 56.208218.730 0 00 195421.

15.90 15.90 2467980. 56.657221.170 0 00 195971.

Hyd inflow Outflow Peak Storage

Target Calc Stage Eiev (Cu-Ft) (Ac-Ft)

1 184.48 "_ .... • 128.47 13.74 13.74 2057151. 47,226
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DES MOINES CREEK WATERSHED
ADDITIONAL POINTS OF COMPLIANCE PERFORMANCE DATA

SDS POC-1
SDS POC-2
SASA INLINE FACILITY ANALYSIS
SOUTH 200 TM STREET

July 2001
556-2912-001 (28)
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SDS POC-1

July 2001
556-2912-001 (28)
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Log-Pearson Type if: Statistics (formerly USGS progr&_ A193, Jan. 1986!

No_e -- Use of Loc-Pearson Type if: cr Pearson-T..vpe _::

distriDu_ions are for prellm_nary co_Duuataons.

User is responsible for assessmen_ and

interpretation.

PKEDEV SDS POC-I (PREDEV)

Analysis for -- 12 monzh period

starting OctoDer 1

ending September 30
!949-1996

Parameter is i-day high value.

0 zero values in data

48 non-zero values in da_a

18.765 37.704 26.767 12.075 12.852

13.810 19.464 18.045 14.404 12.938

10.946 16.067 14.014 9.464 13.085

17.860 12.157 13.746 23.';09 15.884

13.804 14.807 12.211 27.283 13.772

12.237 15.963 11.295 10.664 15.058

11.511 16.125 14.966 13.554 13.079

13.979 10.336 24.189 18.052 8.459

6.069 39.666 31.663 13.153 9.467

7.434 14.051 30.988

The following 7 statistics are based on non-zero values.

Mean (logs) 1.177

Variance (logs) 0.027

S_andard Deviation (logs) 0.164

Skewness (logs) 0.790

S_andard Error of Skewness (logs) 0.343

Seria! Correlation Coeffi=ient (logs) 0.195

Coefficien: of Variation (logs) 0.139
1

PREDEV SDS POC (PREDEV]

Exceedence Recurrence Parameter

Probabi!i_y Inzerva! Value
..............................

0. 9900 1.0! 7.795

0.9500 :.o5 0.990 ©==70.9000 :.1_ 9.677 '
0.0000 _.25 _0.8.5 .-. L
05000 2.0o 14.320 L.Q02000 5.00 _0._05 --_"3"/'g I
01000 _0.00 2_._20
00400 25.o0 3:.91000200 50.00 37.936
00:00 lOO.OO 44.7_8
0.0050 _00.00 52.403

Ju_ 2001

556-2912-001(28)
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Log-Pearson Type _I_ StauisUics tformerly USGS ProaramA193, Ja_. 1986)
Note -- Use o2 Loo-Pearson Type _:Z or Pearson-Type ::i

dls_:ibu:lons are for pre!iminary CO_uta_lons.
User Is responsible for assessmen_ and
in_e_re_a_lon.

2006 SD5 POC-I (2006)

Analysls for -- 12 month period
suar:ing Oc:obe= 1

ena_ng September 30
1949-1996

Parameter is 1-day high value.

0 zero values in data

48 non-zero values in _aua

?.883 11.281 29.424 6.231 6.954
7.382 12.771 11.446 8.160 8.063

6.996 17.973 7.857 5.417 7.747
7.335 10.338 7.148 11.515 7.153
7.287 7.022 8.025 24.787 7.947

7.432 11.081 7.296 5.669 7.224
5.470 19.700 7.058 7.148 9.127

6.048 6.676 15.298 19.045 6.512

5.616 29.632 23.650 7.164 6.744
5.053 9.574 29.178

The following 7 s_a_i$_io$ are based on non-zero values.

Mean Clogs) 0.96B
Varzance (logs) 0.044

S_anaar_ Dev_auion (logs) 0.211
Skewness _logs) 1.221

S_anOard Error of $_ewness (logs) 0.343
Serlal Correlation Coefficlen_ {logs) 0.020
Coefficient of Varzatzon (logs) 0.218

i

2006 SDS POC (2006)

Excee_ence Recurrence Parameter

ProDa_il_ty Interva! Value
..............................

C.9900 1.01 _.631

C.9500 1.05 5.103
0.9000 i.ii 5.499

0.8000 1.25 6.1_6
0.5000 2.00 8.444

D.2000 5.00 13.251
0.1000 i0.00 I?.822

0.0400 25.00 25.672
Q.0200 50.00 33.413

0.0100 100.00 43.168
0.0050 200.00 55.458

Jmy2ool
•5._6-2912-001(28)
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POC - 1 - Percent
cases equal or
exceeding limit

Project
Predevel condition

oped (level 2) Flow [cfs]
100 100 0

60.33 77.7497 0.01

29.1046 56.9832 0.1
23.0621 51.9032 0.2
14.8462 44.0518 0.5
9.10407 37.0149 1
6.16563 28.6944 1.5
4.40718 21.4166 2
3.24882 15.5863 2.5
1.84306 7.90792 3.5
1.11487 3.69586 4.5
0.57348 1.10964 6
0.48103 0.68327 6.5
0.39951 0.42137 7
0.38667 0.38644 7.1
0.37099 0.35554 7.2
0.35697 0.32464 7.3
0.3458 0.29779 7.4

0.33177 0.27379 7.5
0.27901 0.21033 8
0.20558 0.15686 9
0.15591 0.12786 10
0.09364 0.08508 12
0.05775 0.05442 14
0.03755 0.03874 16

0.02614 0.02305 18
0.01545 0.01402 20
0.00523 0.00404 25
0.00214 0.00001 30
0.00119 0 35

0.00095 0 38
0 0 40
0 0 42
0 0 45
0 0 48

J,,ty200t
5.f6-2912.001(28)
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1
Simulated - PKEDEV SDS POC-! (PREDEV)

O_served - 2006 SDS POC-I (2006)

Mean Root mean
r, _{2) Bias(3_

Lower Number aDsolute error{l) square e _c-

class of .........................................................

limit cases Average Percent Average Percent Average Per=en=
........................................................................

0.00 93622 0.000 - 0.000 - G.00C "

0.00 87379 0 026 96.6 0.038 97.5 -0.025 -93.1

0.10 21375 0 139 95.4 0.144 97.1 -0.128 -88.2

C.20 33036 0 309 93.4 0.325 95.4 -0.283 -85._

0.50 29609 0 661 90.5 0.691 92.7 -0.611 -83.5

1.00 35010 I 106 89.3 1.!33 91.C -1.065 -86.0

1.50 30623 ! 489 85.2 1.534 87.5 -1.431 -81 8

2.00 24532 1 796 80.5 1.861 83.2 -1.727 -77 4

2.50 32308 2.235 75.9 2.341 79.2 -2.141 -72 ?

3.50 17723 2.694 68.4 2.857 72.5 -2.536 -64 5

4.50 10882 2.984 58.6 3.228 63.4 -2.675 -52 6

6.00 1794 3.026 48.6 3.371 54.2 -2.504 -40 2

6.50 1102 2.953 43.9 3.389 50.4 -2.080 -31 0

7.00 147 2.747 39.0 3,240 46.0 -1.429 -20.3

7.10 130 3.251 45.5 3.760 52,6 -1.570 -2Z.0

7.20 130 3 177 43.8 3.640 50.2 -1.653 -22.8

7.30 113 2 704 36.8 3.263 44.4 -1.163 -15.9

7.40 i01 2 830 38.0 3.557 47.8 -1.352 -18.2

7.50 267 2 873 37.2 3.678 47.6 -0.807 -10.5

8.00 225 3 317 39.3 4.124 48.7 0.046 0.4

9 00 122 4 933 5!.9 5.661 59 6 -1.020 -10.4

i0 00 180 5 068 46.0 5.910 53 6 -2 889 -26.1

12 00 129 5 960 46.3 6.839 52 8 -4 493 -35.0

14 00 66 5 929 39.7 6.924 46 3 -2 [08 -14.1

16 0C 66 6 428 37.8 7.576 44 4 -4 327 -25.5

18 00 38 6 657 35.2 7.575 40 i -4 490 -23.9

20.00 42 5 566 25.0 6.263 28 0 -3 990 -18.1

25 00 17 5 843 21.2 6.457 23 6 -4 802 -17.7

30 00 0 0 000 0.0 0.000 0 0 0 000 0.0

35 00 0 0 000 0 0 0.000 0 0 0 000 0.0

38 00 0 0 000 0 0 0.000 0 0 C 000 0.0

40 00 0 0 000 0 0 0.000 0 0 0 000 0.0

42 00 0 0 000 0 0 0.000 0 0 0 000 0.0

45 00 0 0 000 0 0 0.000 0 0 0 000 0.0

48 00 0 C 000 0 0 0.000 0 0 0 000 0.0
........................................................................

420768 0.788 1.318 " -0.734 °

Standard error of estimate - 1.09

= square roo:((n/n-l)'((_ot.col.5)**2-(to_.col.7)*'2))

(1) Average - sum(IS-Oi/n)
Percen= - I00 ° (sum(XS-Ol/O))/n for all O > 0

{2) Average - square root(sum({S-O)''2)/n)

Percen= - i00 ° square root(sum(({S-O)/O)°*2)/n) for all 0 > 0

(3) Average = sum (S-O)/n

Percent - i00 - su_, (({S-O)/O}/n) for all O > 0

1

S_mulated - PREDEV 5DS POC-I {PREDEV)

Observed - 2006 SDS POC-I(2006)

Cases equal or exceeding lower

limit & less then upper limit Percent cases

............................ equal or Average of cases

Lower Cases Percent exceeding limit wl_hin class limits
class ..................................................................

J._ 200!

556-2912-001(28)
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1:_.i: SLy, ODs S_mulated Observed $,_mulated Obse_-_ved S:muia:ed C=serve_

0 00 .... *93622 39 67 22.25 I00.00 i00 00 C.0C C.00

0 00 ..... 87379 31 22 20.77 60.33 77 75 0.02 C.C_

0 102542521375 6 04 5.08 29.10 56 98 C.14 _.15

0 203457033036 8 22 7.85 23.06 51 90 0.33 C.33

0 502416129609 5 74 7.04 14.85 44 05 C.71 0.73

1 001236435010 2 94 8.32 9.10 37 Oi 1.23 1.24

1 50 739930623 1 76 7.28 6.17 28 69 1.73 ".75

2 O0 487424532 i 16 5.83 4.41 21 42 2.24 Z.24

2 50 591532308 1 41 7.68 3.25 15 59 _.94 2 96

3 50 306417723 0 73 4.21 1.84 7 91 3.95 3 94

4 50 227810882 0 54 2 59 ! I! 3 70 5.14 5 IZ

6 O0 389 1794 0 09 0 43 0 57 1 ii 6.25 6 _3

6 50 343 1102 C 08 0 26 0 48 0 68 6.74 6 73

7 00 54 147 0 01 0 03 0 40 0 42 7.04 7 05

7 I0 66 130 C 02 0 03 0 39 0 39 7.16 7 15

7 20 59 130 00l 0 03 0 37 0 36 7.25 7.25

7 30 47 113 0 01 0 03 0 36 C 32 7.34 7.35

7 40 59 I01 00l 0 02 0 35 0 30 7.45 7.45

7 50 222 267 0 05 0 06 0 33 0 27 7.74 7.73

8 00 309 225 0 07 0 05 0 28 0 21 8.47 8 4Z

9.00 209 122 0 05 0 03 0 21 0 16 9.49 9 48

I0.00 262 180 0 06 C 04 0 16 0 13 10.B8 !i 03

12.00 !51 129 0 04 0 03 0 09 0 09 13.01 12 8U

14.00 85 66 0 02 0 02 0 06 0 05 14.84 14 93

16.00 48 66 00l 0 02 0 04 0 04 16.83 17 O0

18 00 45 38 0 01 0 01 0 03 0.02 18.92 18 88

20 00 43 42 0 01 0 01 0 02 0.01 _.38 37

25 O0 13 17 0 O0 0 O0 0 O! 0.00 26.61 27 69

30 O0 4 0 0 O0 0 O0 0 O0 0.00 30.89 0 O0

35 O0 1 0 C O0 0 O0 0 O0 0.00 37.70 _ OC

38 O0 4 0 0 O0 0 O0 C O0 0.00 39.26 C O0

40 O0 0 0 0 O0 0 O0 0 O0 0.00 0.00 C O0

42 00 C 0 0 00 0 00 0 00 0.00 0.00 0 00

45.00 0 0 0 00 0 O0 0 00 0.00 0.00 0 00

48.00 0 0 0 00 0 O0 0 O0 C.00 0.00 0 00
...............................................................

420768420768 i00.00 100.00 0.33 1.06

10350 Observed values are zero

117496 S_mulated values are zero

10350 Observed values are zero when simulated are zero

0 Observed values are zero when simulated are no:

107146 Observed values are not zero when simulated are

1

Simulated - PREDEV SDS POC-I (PREDEV)

Observed - 2006 SDS POC-I (2006)

Lower Number of occurrences between zndicated deviations

class .............................................................

iJ/nit -60% -30% -10% 0% 10% 30% 60%
......................................................................

0.00 84895 1 0 8712 0 0 14 0

0.00 85869 343 131 45 46 65 880 0

0.i0 20469 200 83 35 40 61 487 0

0.20 30979 566 228 86 81 166 930 0

0.50 26922 916 395 14_ !ll 214 904 0

1.00 32422 1131 400 148 121 194 594 0

1.50 27406 1545 512 202 170 269 519 0

2.00 20924 1985 585 199 158 245 436 0
J"6' 2001

_56-2912-001(28)
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2.50 25808 3734 1070 369 297 414 616 2
3.50 12262 3362 862 274 225 311 42? C
4.50 5667 3214 842 253 214 283 40_
6.0_ 529 780 Z29 59 49 63 85 C
.5C 259 414 203 47 35 55 89 C
, O0 25 42 34 7 9 14 16 C
".IC 26 52 14 5 8 9 16 0
.2C 22 51 21 6 5 7 !8 C
,.3C 9 39 24 I0 i0 7 14 C
40 13 33 17 13 6 8 ii

7 50 28 83 46 28 17 26 39
8 O0 29 45 26 15 16 38 56 C
90C 36 27 6 3 3 13 34 0

I0 00 42 76 22 6 2 Ii 21 0
12 O0 40 50 21 2 3 4 9 0
14 O0 I0 20 Ii 5 2 6 12 0
16.00 12 28 8 3 5 6 4 0
!8.0C 6 15 8 1 2 3 3 0
20.0C 0 iB 12 5 3 3 ! 0
25.00 0 4 9 3 0 1 0 0
30.00 0 0 0 0 0 0 0 O
35.00 0 0 0 0 0 0 0 0
38.00 0 0 0 0 0 0 0 C
40.00 0 0 0 O 0 0 0 C
42.00 0 0 0 0 0 0 0 0
45.00 0 0 0 0 0 0 0 0
48.0C 0 0 0 0 0 0 0 0

.....................................................................

374709 18774 5819 10688 1638 2496 6644 0

J.8,2001

556-2912-001628)
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Log-Pearson Type i== Sua=is:ics (formerly USGS Program. A!93, Jan. 1986!
Note -- Use of Log-Pearson Type ZZZ or Pearson-Type ZZZ

u_s=ribu=ions are for prailm_nary compuua_1ons.
User is responsible for assessment an_
in:erpre:a:_on.

PREDEV SDS POC-2 (PREDEV)

Analysis for -- 12 month period
s:arzing OctoDer 1
ending Septe.mDer 30
1949-1996

Parameter is 1-_ay high value.

0 zero values in data

48 non-zero values in da:a
24.049 48.542 29.929 16.294 16.958
19.267 23.386 21.733 23.022 18.742
15.503 21.425 19.066 15.268 16.913
23.240 17.724 18.709 28.794 26.430
17.863 19.786 16.469 36.154 18.208
17.077 24.088 16.893 17.572 24.797
19.014 23.237 24.069 19.785 17.79 n
19.448 16.775 27.247 23.533 13.448
12.987 44.210 38.579 19.670 12.09_
12.334 17.134 36.423

The f_ilowing 7 s:at_szi=s are based on non-zero values.

Mean (logs} 1.318
Variance (logs) 0.018
S_anaard Deviation {logs) 0.135
Skewness (logs) 0.823
S=anaard Error of Skewness (logs) C.343
Serial Correlation Coeffizien_ [logs) 0.189
Coefficien: of Variation (logs) 0.102

!

PKEDEV SDS POC (PREDEV)

Exceedence Recurrence Parameter
ProbaDility Interval Value

0.9900 " .01 12.209 _ ('1_ C_

C. 9000 ".ii 14. 502 _
0.8000 1.25 15. 946 ,
0.5000 2.00 19. 939

0.2000 5.00 26.473 '_0 _"
0. I000 i0.0D 31.496 "
0.0400 25.00 38. 683
0.0200 5C. 00 44. 682
0.0100 I00.00 51.269
0.0050 200.00 58.529

Julv 2001
556.2912-ob1(28)
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Log-Pearson Type i_i Statistics {formerly USGS Program A193, Jan. 19869

Note Use of Log-Pearson Type IZ_ or Pearson-Type _:-
dis_ribu%ions are for pre!iminary compu',a_icns.

User is responsible for assessmen: and

interpretation.

2006 SDS POC-2 (2006)

Analysis for -- 12 mon:h period

starting October !

ending September 30
1949-1996

Parameter is 1-day high value.

0 zero values in da%a

48 non-zero values in da%a

20.712 40.089 25.637 14.241 14.772

16.589 19.950 18.714 20.594 16.625

14.183 18.691 16.490 13.594 14.318

19.868 15.411 16.329 24.495 23.088

15.611 17.396 15.095 30.348 15.914

14.875 21.186 15.286 15.924 22.047

16.345 20.985 21.383 17.546 15.604

15.423 15.324 22.773 21.068 12.187

12.134 36,318 32.252 17.643 11,005

11.153 15,293 30.832

The following 7 sta%istics are based on non-zero values.

Mean (logs) 1.260

Variance (logs) 0,016

S:andard Devia%ion (logs) 0.126

Skewness (logs) 0.817

SZanaard Error of Skewness (logs) 0.343

Serial Correlation Coefficien: (logs) 0.198

Coeffioien: of Variation (logs) D.100
1

2006 SDS POC (2006)

Exceedence Recurrence Parameter

ProDability Interval Value

0.9900 1 01 Ii 060

0.9500 ! 05 12 198

0.9000 ! ii 13 000

0.8000 1 25 14 208

0.5000 2 00 17 508

0.2000 5 00 22 806

0.i000 I0.00 26.812

0.0400 25.00 32.464

0.0200 50.00 37.124

0.0100 I00.00 42.189

0.0050 20_.00 47.716

July2oo/
556-29/2-oo_2a)
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POC - 2 - Percent
cases equal or
exceeding limit

Project
Predevel condition

oped (level 2) Flow [cfs]
100 100 0

10.3813 16.5466 1
7.42832 10.1895 1.5
5.63446 6.91474 2
4.43023 5.04387 2.5
2.85098 2.9893 3.5
1.91911 1.89178 4.5
1.08658 0.9977 6
0.90525 0.81779 6.5
0.76146 0.67163 7

0.65 0.55993 7.5
0.54638 0.46296 8
0.46653 0,38596 8.5
0.40212 0.33177 9
0.34912 0.28377 9.5
0.31514 0.25121 9.9
0.30872 0.2417 10
0.29256 0.22768 10.2
0.23219 0.17468 11
0.20201 0.15068 11.5
0.17468 0.12691 12
0.13261 0.09649 13
0.10291 0.07581 14
0.08603 0.05846 15
0.06773 0.0423 16
0.04254 0.02733 18
0.02804 0.01806 20
0.01141 0.00475 25
0.00428 0.00261 30
0.00238 0.00095 35
0.00143 0.00024 38
0.00119 0.00024 40
0.00095 0 42
0.00024 0 45
0.00024 0 48

July 2oot
556-29/2-oot :2a7
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1
S_mulated - PREDEV SDS POZ-2 (PREDEV)

Observed - 2006 SDS Poe-2 (2006)

Mean Root mean

Lower N_/_Der absolute error(l) square error(2) B_as,3,

=lass of .........................................................

l_m_: cases Average Percent Average Percent Average Percent
........................................................................

0.00 351145 G.098 26.8 0.181 37.0 -C.096 -24.6

1.00 26749 0.512 42.4 0.572 47.3 -C.502 -41.6

1.50 13779 0.520 30.4 0.613 36.1 -0.497 -29.1

2.00 7872 0.443 20.0 0.543 24.7 -0.397 -1'.9

2.50 8645 0.329 11.4 0.420 14.7 -0.231 -5."

3.50 4618 0.287 7.3 0.398 I0.! -0.077 -Z.0
4.50 3762 C.313 6.1 0.412 8.0 0.089 ".6

6.00 757 0.382 6.1 0.465 7.4 0.250 4.0

6.50 6!5 0.418 6.2 0.503 7.5 0.304 4.5

7.00 470 0.499 6.9 0.581 8.0 0.398 5.5

7.50 408 0.584 7.5 0.677 8.7 0.481 6.2

8.00 324 C.614 7.4 0.706 8.6 0.500 6.1

8.50 228 0.734 8.4 0.810 9.3 0.651 7.5

9.00 202 0.799 8.6 0.873 9.4 0.736 6.0

9.50 137 C.828 8.5 0.896 9.2 0.759 7.8

9.90 40 0.950 9.5 1.017 10.2 0.875 8.8

i0.00 59 0.994 9.9 1.052 10.4 0.938 9.3

IC.20 223 1.021 9.6 1.093 10.3 0.963 9.1

Ii.00 101 1.109 9.9 1.182 10.5 1.013 9.0

11.50 100 1.188 10.1 1.259 10.7 1.152 9.8

12.00 128 1.283 10.3 1.371 11.0 1.158 9.3

13.00 87 1.513 11.2 1.584 11.7 1.461 10.8

!4.00 73 1.805 12.5 1.874 13.0 1.737 12.0

15.00 68 1.884 12.2 1.983 12.8 1 809 1 _ "

!6.00 63 2.175 12.9 2.244 13.4 2 094 12.5

18.00 39 2.579 13.6 2.690 14.2 2 579 13.6

20.00 56 3.050 13.8 3.176 14.3 2 933 13.2

25.00 9 4.147 15.1 4.433 16.2 4 129 15.1

30.00 7 5.347 17.0 5.409 17.1 5 347 17.0

35.00 3 7.316 20.3 7.328 20.3 7 316 20.3

38.00 0 0.000 0.0 0.000 0.0 0 000 0.0
40.00 1 8.453 21.1 8.453 21.1 8 453 21.i

42.00 0 0.000 0.0 0.000 0.0 0 000 0.0

45.00 0 0.000 0.0 0.000 0.0 0 000 0.0

48.00 0 0.000 0.0 0.000 0.0 0 000 0.0
........................................................................

420768 0.160 26.8 0.290 36.7 -0.133 -24.6

Standard error of estimate - 0.26

= square root((n/n-l)-((tot.col.5)'*2-(tot.col.7)**2))

(I) Average - sum(IS-Ol/n)

Percen: - 100 * (sum(IS-Ol/O))/n for all O > 0

(2) Average = square root(sum((S-O]'*2)/n)

Percent = 100 ° square root(sum(((S-O)/O)°'2)/n) for all O > 0

(3) Average - sum (S-O)/n

Percen: = I00 * sum (((S-O)/O)/n) for all 0 > 0

1

Simulated - PKEDEV SDS POC-2(PREDEV)

Observed - 2006 SDS POC-2 (2006)

Cases equal or exceeding lower

"-: iim_: & less then upper limit Percent cases
. - ........................... equal or Average of cases

Lower Cases Percenz exceeding limit within class !imi_s
class ..................................................................

J._ 2001

536-2912-001(28)
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I_T,I_ 5i_ @bs S:_ula_ed C:se.*'ved S,_mula=ed Obse_--ve_ Slmula=ec O_servea

C.O0 .......... 85.62 83.45 100.00 100.0C 0.16 0.22

001242526749 2.95 6.36 IC.36 16.55 ' .._ 1.11

1.50 754813778 1.79 3.27 7.43 10.19 I.U3 1.72

2.00 5067 7872 1.20 1.87 5.63 6.91 2.24 Z.23

2.50 6645 8645 1.58 2.05 4.43 5.04 2.96 _.94

3.50 3921 4618 0.93 i.i0 2.85 _.89 3.96 3.96

4.50 3503 3762 C.83 0.89 1.92 1.89 5.1 _ 5.1"

6.00 763 757 0.18 0.18 1.09 1.00 6.24 6.23

6.50 605 615 0.14 0.15 0.91 0.82 6.U5 6.74

7.00 469 470 0.11 0.11 0.76 0.67 7.25 7.24

7.50 436 408 0.I0 0.10 C.65 0.56 7.74 _.73

8.00 336 324 0.08 0.08 C.55 C.46 8.26 8.24

8.50 271 228 0.06 0.05 0.47 0.39 8.73 8.74

9.00 223 202 C.05 0.05 8.40 0.33 9.25 9.25

9.50 143 137 0.03 0.03 0.35 0.28 9.70 9.70

9.90 27 40 C.01 C.01 0.32 C.25 9.95 9.95

I0.00 68 59 0.02 0.01 0.31 0.24 10.10 10.09

10.20 254 223 0.06 0.05 0.29 0.23 10.59 10.58

II.00 127 101 0.03 0.02 0.23 0.17 11.26 11.22

11.50 115 100 0.03 0.02 0.20 0.15 11.74 11.73

12.00 i77 128 0.04 0.03 0.17 0.13 12.53 12.45

!3.00 125 87 0.03 0.02 0.13 0.i0 13.49 13.51

14.00 71 73 0.02 0.02 0.i0 0.08 14.50 14 43

15.00 7? 68 0.02 0.02 0.09 0.06 15.48 15 45

16.00 106 63 0.03 0.01 0.07 0.04 17.02 16 81

18.00 61 39 0.01 0.01 0.04 0.03 18.92 18 9_

20.00 70 56 0.02 0.01 0.03 0.02 22.29 22 14

25.00 30 9 0.01 0.00 0.01 0.00 26._3 27 29

30.00 8 7 0.00 0.00 0.00 0.00 32.58 31.44

35.00 4 3 O.O0 0.00 0.00 0.00 35.8_ 36.12

38.00 1 0 0.00 0.00 0.00 0.00 38.58 0.00

40.00 1 1 0.00 0.00 0.00 0.00 40.88 40.09

42.00 3 0 0.00 0.00 0.00 0.00 43.43 0.00

45.00 0 0 0.00 0.00 0.00 0.00 0.00 0.00

48.00 1 0 0.00 0.00 0.00 0.00 48.54 0.00

420768420768 100.00 !00.00 0.47 0.60

1

Simulated - PREDEV 5DS POC (PREDEV)

Observed - 2006 SDS POC (20061

Lower Number of occurrences between indicated _eviations
class .............................................................

limi: -60% -30% -10% 0% 10% 30% 60%
......................................................................

0.00 51970 89887 54773 41080 112396 1039 0 0

1.00 6008 13231 4610 1424 1055 421 0 0

1.50 1205 5230 4593 1430 955 366 0 0

2.00 33 1922 3273 1420 944 280 0 0

2.50 0 470 2955 2927 1803 490 0 0

3.50 0 88 677 1762 !707 384 0 0

4.50 0 27 234 1053 2041 407 0 0

6.00 0 0 23 141 489 104 0 0

6.50 0 1 14 97 426 77 0 0

7.00 0 0 14 45 331 80 0 0

7.50 0 0 I0 32 283 83 0 0

8.00 0 0 8 18 234 64 0 0

8.50 C 0 5 5 150 68 0 0

9.00 0 0 3 5 123 71 0 0

9.50 0 0 2 4 91 40 0 0

9.90 0 0 1 0 24 15 0 0

J._ 2001
_6-2912-001 (2_
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!C OC C 0 i 0 30 28 0 C

IC 2C C 0 3 2 123 95 0 C

ii OC C 0 2 2 53 44 0 C

ii 5C O 0 ! 3 40 56 0 C

12 O0 C 0 2 6 54 66 0 0

13 O0 C 0 ! 1 30 55 0 C

14 O0 0 0 1 0 22 50 0 C

15 O0 0 0 1 2 14 51 0 C

16 O0 O 0 1 C 12 50 O 0

18 O0 0 0 0 0 8 31 O C

20 O0 0 0 0 3 5 48 0 C

25 O0 0 0 0 1 0 8 C t

3C O0 C 0 0 0 0 -7 0 0

35 OC C 0 0 0 0 3 0 8

38 O0 O 0 0 0 0 0 0 C

40.00 0 0 0 0 0 1 0 0

42.00 0 0 0 0 0 0 0 0

45.00 0 0 0 0 0 0 0 0

48.00 0 0 0 0 0 0 0 O
.....................................................................

59216 110856 71208 51463 123443 4582 0 0

J.ly200/
556-29_2-oo_r28j
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Log-Pearson Type ::: Sna=isuics (fo.-merly USGS Program A193, Jan. 1986
Note -- Use of Log-Pearson Type _: or Pearson-Type I::

disurimutxons are for pre!iauinary compuua:ions.
User is responsible for assessmen: and
interpretation.

PREDEV SIM SOUTH 200TH STREET

Analysis for -- 12 month period
starting October 1
ending September 30
1949-1996

Parameter is 1-day high value.

0 zero values An da_a

48 non-zero values in data
122.981 166.733 167.003 79.350 70.532
86.954 138.000 103.731 114.550 89.858
76.011 106.940 79.298 60.528 75.784
90.482 77.645 81.295 151.266 91.617
96.550 90.882 77.699 178.019 85.062
77.479 110.259 82.537 70.834 94.611
66.897 109.739 91.995 81.573 84.913
70.945 69.289 159.147 14!.139 69.556
63.317 262.423 199.243 96.596 69.986
51.129 91.202 189.139

The following 7 statistics are based on non-zero values.

Mean (logs) 1.985
Variance (logs) 0.023
Standard Deviation (logs) 0.153
Skewness (logs) 0.904
S=andard Error of Skewness (logs) 0.343
Serial Correlation Coeffi=ient (logs) 0.189
Coefficien: of Variazion (logs) 0.077

1

PREDEV SIM SOUTH 200TH STREET

Exceedence Recurrence Parameter
Probability Interval Value
..............................

0.9900 1.01 53.911

0.9500 105 60044 '1102:0.9000 l.l! 64 549

0.5000 2.00 91 754 _- ,
0.2000 5.00 126 778
0.i000 i0.00 155 009
0.0400 25.00 197 025
0.0200 50.00 233.378
0.0!00 !00.00 274.464
0.0050 200.00 321.030

July 2001
_56-2912-001 _8)
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Log-Pearson Type :-:_ Sta:isuics (forme=!y USGS Proaram_ _Q_ Jan. 1986!

Note -- Use of Log-Pearson Type ZZ: or Pearson-Type Z::
disuributions are for preliminary compuuations.

User is responsible for assessmenz and

interp, renation.

2006 SIM SOUTH 200TH STREET

Analysis for -- 12 month period

suarting October 1

ending September 30
1949-1996

Parameter is 1-day high value.

0 zero values in da_a

48 non-zero values in data

81.855 99.826 145.239 59.304 57.039

61.320 92.578 80.005 85.909 72.696

62.534 102.963 64.817 50.957 64.552

58.732 67.396 64.213 95.642 67.725

72.218 68.963 69.340 118.691 65.077

59.914 87.423 66.786 56.232 71.542

52.043 83.429 72.338 57.980 72.099

53.602 57.276 111.874 122.616 59.511

49.143 174.423 142.678 70.465 59.845

40.351 72.530 141.935

The following 7 statls:ics are based on non-zero values.

Mean (logs) 1.872

Variance [logs) 0.019

Standard Deviation (logs) 0.137

Skewness (logs) 0.892

Standard Error of Skewness [logs) 0.343

Serial Correia:ion Coefficien_ {logs) 0.!31

Coefficienz of Variazion (logs) 0.073
1

2006 SIM SOUTH 200TH STREET

Exceedence Recurrence Parameter

Probability Interval Value

0.9900 1 01 43 986

0.9500 1 05 48 504

0.9000 i II 51 780

0.8000 i 25 56 816

0.5000 2 00 71 025

0.2000 5 00 94 842

0.I000 10 00 113.483

0.0400 25 O0 140.538

0.0200 50.00 163.415

0.0100 i00.00 188.792

0.0050 200.00 217.039

July 2001

556-2912-001(28)
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South 200th Street - Percent
cases equal or exceeding limit

Project
Predevel condition 1994

oped (level 2) conditions Flow [cfs]
100 100 100 0

0.88006 1.0305 1.6645753 36
0.77382 0.85819 1.491083 38
0.64763 0.65689 1.2617404 41
0.57514 0.55232 1.1300764 43
0.48625 0.43421 0.9663282 46
0.40426 0,34271 0.8265838 49
0.34294 0,2745 0.7184482 52
0.27283 0.20867 0.6012815 56
0.23647 0.17278 0.5204768 59
0.19441 0.13713 0.4330177 63
0,1609 0.10932 0.3576793 67
0,1338 0.08413 0.3061069 71
0,1079 0.06441 0.2552475 76

0.08793 0.05038 0.2131816 81
0.07225 0.03921 0.1801468 86
0.05918 0.03303 0.1549547 91
0.04729 0.02448 0,13309 97
0.04302 0.02186 0.1207316 100
0.03042 0.01569 0.0929253 110
0.02353 0.00784 0.0703476 120
0.01711 0.00594 0.0541866 130
0.01236 0.00238 0.0423036 140
0.00764 0.00071 0.0327972 150
0.00499 0.00048 0.026618 160
0.00333 0.00024 0.0209141 170
0.00214 0 0.0142596 180
0.00143 0 0.0090311 190

0.00095 0 0.0068922 200
0.00071 0 0.0045156 210
0.00048 0 0,0028519 220

0.00048 0 0.0026143 230
0.00048 0 0.0019013 240

0.00024 0 0.001426 260
0 0 0.000713 280

Ju/),200/
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S_mula_ed - PREDEV SIM soUTH 20OTH ST -REET

Omserved - 2006 S!M SOUTH 20OTH STREET

Mean Root mean

Lower Number absclut_ error[l) _ square effort2! Bias_3)

class of ......................................

ll_ oases Average Percen: Average Percen_ Average Percen_
......................................................

0.00 416432 1.586 32.0 2.893 3e.3 -i 329 -!5.3

36.00 725 8.856 24.0 10.562 28.6 -4 646 -12.6

38.00 847 9.009 22.9 10.857 27.6 -3 3_4 -S.6

41.00 440 9.741 23.2 11.664 27 8 -3 71Z -G.8

43 00 497 IC.229 23.0 12.006 27 0 -2 651 -6.C

46 00 385 9 954 21.0 11.830 25 0 -1 506 -3.Z

49 00 28? i0 533 20.9 12.631 25 1 -0 343 -0.7

52 O0 277 ii 215 20.8 13.357 24 7 0 632 i.i

56 O0 151 ii 317 19.7 13.505 23 5 2 767 4.8

59 O0 150 13 994 23.0 16.323 26 8 4 421 7.3

63 00 117 14 581 22.5 16.860 26 0 4 762 F.3

67 00 106 17 504 25.4 19.476 28 2 8 190 11.9

71 00 83 19 016 25.9 21.707 29 5 8 498 11.5

76 O0 59 21 603 27 6 25.121 32 2 10.824 13.9

81 00 47 23 422 28 0 25.970 31.1 7.195 8.6

86.00 26 25 124 28 4 29.665 33.5 6.504 V.3

91 O0 36 30 038 32 1 34.827 37.2 11.557 !2.4

97 O0 II 25 964 26 2 31.790 32.0 IC.173 10.2

I00 O0 26 21 538 20 6 28.080 26.7 7.970 7.5

.,C O0 33 24 174 21 i 30 184 26.4 19.29 _ 16.9

120 O0 8 17 423 14 0 21.154 16.8 17.423 14.0

130 O0 15 26.677 19 9 33.035 24.7 23.659 17.6

140 O0 7 24.159 17 0 36.677 25.7 22.913 16.1

150 O0 1 49.347 31 1 49.347 31.1 49.347 31.1

160.00 i 94.361 57 9 94.361 57.9 94.361 57.9

170.00 1 88.000 50 5 88 000 50.5 88.000 50.5

180.00 0 0.000 0.0 0 000 0.0 0.000 0.0

190.00 0 0.000 0.0 0 000 0.0 0.000 0.0

200.00 0 0.000 0.0 0 000 0.0 0.000 0.0

210.00 0 0.000 0.0 0 000 0.0 0.000 0 0

220.00 0 0.000 0.0 0 000 0.0 0.000 0 0

230.00 0 0.000 0.0 0.000 0.0 0.000 0 0

240.00 C 0.000 0.0 0.000 0.0 0.000 0 0

268.00 0 0.000 0.0 0.000 0.0 0.000 0 0

280.00 0 0.000 0.0 0.000 0.0 0.000 0 0
........................................................................

420768 1.686 31.9 3.224 38.2 -1.323 -18.1

Standard error of es:lmaze - 2.94

= square roo=((n/n-1)'((tot.col.5)**2-(tot-co1-7)'°2))

Average = sum(IS-Of/n)
Percent - i00 * (sum(XS-Ol/O))/n for all O > 0

Average - square rooz(sum((S-O)'*2)/n)

Percent = 100 " square root(sum(((S-O)/O)'*2)/n) for all 0 > 0

Average = stem (S-O)/n

Percen_ - i00 * sum (((S-O)/O)/n) for all O > 0

Simulated - PREDEV SIM SOUTH 200TH STREET

Observed - 2006 SIM SOUTH 200TH STREET

Cases equal or exceeding lower

limit & less then upper limi_ Percent cases

............................ equal or Average of cases

Lower Cases Percent exceeding limit within class limits
class ..................................................................

Ju_ 200/
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I_T_: S±_ ODs Simulated Observe_ Szmulaue_ Obse--'ve= S_mula_ed O=se=ved
.......................................................................

C.00* ......... 99 12 98 9" !00.00 100.0O 2.65 3.9"

36.0[ 447 725 0 II 0 17 C.88 1.03 36.92 36.95

38.00 531 847 0 13 0 20 C._- 0.86 39.42 39.42

41.00 305 440 0 07 0 !0 0.65 0.66 41.98 41.96

43.00 374 497 0 09 0 12 0.58 0.55 44.46 44.39

46.00 345 385 C 08 0 09 0.49 0.43 47.46 4T.43

49.00 258 287 0 06 C 07 0.40 0.34 50.42 50.44

52.00 295 277 0.07 0 07 0.34 0.27 53.89 53.96

56.00 153 151 0.04 0 04 0.27 0.21 57.48 5T.40

59 0C 177 150 C.04 0.04 0.24 0.17 60.95 60.7_

63 00 141 117 0.03 0.03 0.19 0.14 64.85 64.76

67 00 114 106 0.03 0.03 0.16 0.11 69.00 68.80

71 0C 109 83 0.03 0.02 0.13 0.08 73.41 73.31

76 00 84 59 0.02 0.01 0.Ii 0.06 78.42 78.29

81 0C 66 4' 0.02 0.0! 0.09 0.05 83.56 83.59

86.00 55 26 0.01 0.01 0.07 0.04 88.30 88.23

91.00 50 36 0.01 0.01 0.06 0.03 94 05 93.58

97.00 18 ii 0.00 0.00 0.05 0.02 98 64 98.85

100.00 53 26 0.01 0.01 0.04 0.02 104 44 !03.90

II0.00 29 33 0.01 0.01 0.03 0.02 114 61 114.66

120.00 27 8 0.01 0.00 0.02 0.01 124 31 124.3_

130.00 20 15 0.00 0.00 0.02 0.01 135 30 134.24

140.00 19 7 0.00 0.00 0.01 C.00 143 87 142.52

150.00 12 1 0.00 0.00 0.01 0.00 155 23 158.79

160.00 7 1 0.00 0.00 0.00 0.00 164 43 163.11

170.00 5 1 0.00 0.00 0.00 0.00 176 49 !74.42

180.00 3 0 0.00 0.00 0.00 0.00 187 47 0.00

190.00 2 0 0.00 0.00 0.00 0.00 199 15 0.00

200.0: 1 0 0.00 0.00 0.00 0.00 208 13 0.00

210.00 ! 0 0.00 0 00 0 00 0.00 218.80 0.00

220.00 0 0 0.00 0 O0 0 O0 0.00 0.00 0.00

230.00 0 0 0.00 0 OD 0 O0 0.00 0.00 0.00

240.00 I 0 0.00 0 00 0 00 0.00 257.4? 0.00

260.00 1 0 0.00 0 00 0 00 0.00 262.42 0.00

280.00 0 0 0.00 0 00 0 00 0.00 0.00 0.00
...............................................................

420768420768 I00.00 100.00 3.11 4.43

1

5imula=ed - PREDEV SIM SOUTH 200TH STREET

Observed - 2006 SIM SOUTH 200TH STREET

Lower Number of occurrences between Zndicated deviations

=lass .............................................................

lima: -60% -30% -10% 0% 10% 30% 60%
......................................................................

0.00 49156 121110 73931 39285 38926 55566 38458 0

36.00 20 162 221 104 67 108 43 0

38.00 16 170 223 98 98 184 58 0

41.00 7 90 123 45 57 87 31 0

43.00 6 92 130 52 51 125 41 0

46.00 4 52 103 42 46 107 31 0

49.00 4 36 63 33 31 i01 19 0

52.00 5 26 64 30 29 95 28 0

56.00 1 I0 30 18 19 55 18 0

59.00 2 13 25 9 18 55 28 0

63.00 1 Ii 15 9 15 45 21 0

67.00 1 8 14 2 i0 43 28 0

71.00 0 6 13 8 4 29 23 0

76.00 0 6 6 2 8 18 19 0

81.00 0 4 14 2 1 1_ 15 0
86.00 0 4 4 3 2 6 7 0

j._2ooI
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91.00 C 5 6 3 3 5 14 C

9:.00 0 C 4 0 2 2 3 C

10C.00 0 C 9 1 5 7 4 0

!iO.O0 O C 2 4 6 ii 9 C

120.00 0 O 0 0 2 5 1 C

130.00 0 C ! 1 4 4 5 C

140.00 0 0 0 1 3 1 2 C

150.00 0 0 0 0 0 C 1 0

160.00 0 0 0 C 0 0 i 0

17C.00 0 0 0 0 0 0 1 C

180.00 0 0 0 0 0 0 0 C

190 O0 0 0 0 0 0 0 0 C

200 O0 0 O 0 0 0 0 O C

210 O0 0 0 0 0 0 0 C C

22C O0 0 0 0 0 0 0 0 0

230 OO 0 0 C 0 0 0 0 0

240 O0 0 0 0 0 0 0 0 0

26C O0 0 0 C 0 C 0 0 0

28C O0 0 0 C 0 0 0 O 0
............................................... --.....................

49223 121805 75002 39752 39407 56670 38909 0

Ju_ 2001
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ATTACHMENT D

HSPF Input Files for Miller, Walker, and Des Moines Creeks

Miller Creek Watershed

• Predevelopmem Conditions

• 2006 Conditions

Walker Creek Watershed

• Predevelopmem Conditions

• 2006 Conditions

Des Moines Creek Watershed

• Predevelopmem Conditions

• 2006 Conditions
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MILLER CREEK WATERSHED
HSPF INPUT FILES

- PREDEVELOPMENT CONDITIONS
- 2006 CONDITIONS
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PREDEVELOPMEi_'T CONDITIONS
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TUB LAKE
M4_W

/.."_'.% ,.,..,,.._ M4 10% GW
M23. _. ARBOR LAKE ._'_"%_

iR=Z-NOGw R_ - Ul_ ( R4

OLJTLET 2 I.OST OV._FLOW OVERFLOW o °" -_( IOUTL 2LOST O,m=-r ..... , , NEPL
/_ JL ,, -'- ....... , COPY _ NO GW
" M24 f _ --_ _, 4S ,' FTAB60

NO GW M2 " -" *°'.(.") ;oo,,,,,=,,oo.,,oow
"-X 2--" '.."..'

' -" " ' / " " SDNI"O _¢=:NO GW
/ / _,, _1_ / / SDN1-LWR. NO GW

/7 | V / SDN1. NO G_

]/_ ,.°'. ._/'. 61 '
P 0 C ,'COPY ' B60

_ ( RS, _-_ _ COPY': fCO,_ "_ "--'"

GGNwl_I X R'_I'I SDN3X. NO GW _ 44 ,*VACCA FARMS :_i F'tAboO

SDN4. NO GW
IWS NCPS GW100% SND4X. NO GW

IWS NSMPS GW100% SDN4 _OUTLET _..C.NEPL GW100% SD

SDW1A GW100% i FTAb60IWS-PRIMARY • ° •

(MILLER) GW100% _ I C?PY _SOW'la NO GW

SDN2X GWTO0% _ , e.i , F'T-_,B60SDN3x GWIO0%
SDN3 GW100%

"

_'COPY'_ SDW1B. NO GW
SDW1B '_ 57 ,' FTAB60

GW100% -.. -

MC7 _.d _Y_ SR 509 P.O.C.

MIOAMBAUMDETENTION(__ S_ M16
M24 GW60%
Mll GW75% ..*,""_..

B__URI_NLAKE "'''_"J_'_"_//_

M13 ,."_".,, OUTLET F

7' _ 1&2 __, M1, GW25%mz .;=""_t m= I u_

M14.50% _,_ ) M17. NO GW

No_. GWm_lo mmlcn unmls omlw_e n_eo
RIIOIll naive0_1_ Unlll$ O_ r_llO

Jul_, 2001
_J6.2917.001 (28_

/'_"_""". ° " " • • _ M5'_-- Tr_=u,u=,.y

_P .......... ' ( =L_ Sul_al_ ID O

._ Evloorat_n { _ F=urll POnCl/
l I VlIull

"_.......... ..... _ _2,,_.= =_=o, u,_, c__o_ Predevelopment HSPF

Model Routing Schematic
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RUN

GLOBAL

"'° SEATAC AIRPORT HSPF BASIN MODEL OF MZL_ER C._EK

"'" FZLE: MCPRE21C.:Np - preoeveio.Dmenz cond::Ion

-'" BASED ON K:LL64.!NP FILE

.... UPDATEZ LAND USE, revisec MC-I and SDN-2X land uses [._.[,June 20CI!

MILLER CREEK BASIN HSPF MODEL

START 1948 l0 i C 0 END 1997 ! 31 24 C

RUN INTERP OUTPUT LEVEL 6

RESUME 0 RUN i

END GLOBAL

F_LES

<_.e> <f_n>'''< ............ fna_e ............................................. >
MESSU 24 MILL.MES

WDM 25 MCPOND22.WDM

61 PER.L61

62 RCH.L62

END FILES

OPN SEQUENCE

INGRP INDELT 01:00

PERLND 16

PERLND 26

PERLND 34

PERLND 44

PERLND 54

IMPLND 14

RCHRES 1

RCHRES 23

RCMRES 24

RCHKES 2

RCHRES 3

RCHRE S 33

RCHRES 4

RCHRES 5

RCHRES 50

"'" OUTPUT AT NODES 242, 240, 61, 43, 44, 45 & 46 FOR DETENTION PONDS:

"'" NO_e: 240 and 242 removed from analysis
"'" COPY 242

"'" COPY 240

COPY 61

COPY 43

COPY 44

COPY 51

COPY 45

COPY 645

COPY 46

COPY 52

RZHRES 52

RCHRES 53

COPY 53

RCHRES 54

"'" OUTPUT AT NODES 3? & 43 FOR DETENTION PONDS:
COPY 37

COPY 47

COPY 39

RCHRES 34

RCHRES 135

_t. OUTPUT AT NODE 57 FOR DETENTION PONDS:
COPY 57

RCHRES 35

"'" OUTPUT AT NODE 55 FOR SRS09 COMPARISON
COPY 55

RCHRES i0

RCHRES 16

July 2001
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R_HRES i!

RCMRE5 13
RCHREH 12

RCHRES 15

RCHP_$ 14

RCHREE l_

EN5 !NGR_

END OPN SEQUENCE

PERLND

GEN-INF0

<PLE > Name NBLKS Uni:-system_ Printer '''

- # User t-serzes Engl Metr "'"

i_ out "'"

16 TFM- TILL FOR MOD 1 1 ! 1 61 0

26 TGM- TILL GR MOD 1 1 1 1 61 0

34 OF - OUTWASH FOR 1 i 1 1 6! f

44 OG - OUTWASH GR 1 1 1 1 61 0

-'*PERLND FOR NEW AIRPORT FILL; NONE IN PRKDEV

45 AIRPORT FELL 1 ! 1 1 6! 0

54 SA - WETLANDS ! l 1 1 61 0

END GEN-INFO

ACTIVITY

<PLS > t..._........ Active Sections ......t.............t...._...

# - # ATMP SNOW PWAT SED PET PWG PQAL MSTL PEST N:TR PHOS TRAC ---

14 200 0 0 1 0 C 0 0 0 C C C C

END AUTIVITY

PRINT-INFO

<PLS > ..... ...t_ .... *'''*°" Prin_-flags .............t........o.o PIVL PYR

- # ATM3 SNOW PWAT SED PET PWG PQAL MSTL PEST NITR PHOS TRAC _ ........

14 200 C 0 0 0 0 0 0 0 0 0 0 0 1 9

END PRINT-INF0

PWAT-PAP_M1

<PLS > ......... _ ....... Flags .... " ....... "" ......
- = CSNO RTOP UZFG VCS VUZ VNN VIEW VIRC VLE -'"

14 200 C C 0 0 O 0 0 0 0

END PWAT-P_dhMI

PWAT-PARM2

<PLE > *''

- _ -''FOREST LZSN INFILT LSUR SLSUR KV__RY AGWRC

16 9.0000 0.3200 400.00 0.1000 0.5000 0.9960

26 9.0000 0.1200 400.00 0.1000 0.5000 0.9960

34 10.0000 2.0000 400.00 0.0500 C.3000 0.9960

44 I0.0000 0.8000 400.00 0.0500 0.3000 0.9960

54 8.0000 2.0000 I00.00 0.0010 0.5000 0.9960
END PWAT-PAP_M2

PWAT-PA_.M3

<PLE >''"

# _ #t.. P_TMAX PETM!N INFEXP INFILD DEEPFR BASETP AGWETP

16 2.0000 2.0000 0.33 0.00 0.0

26 2.0000 2.0000 0.33 0. 0.

34 2.0000 2.0000 0.33 0.00 0.0

44 2.0000 2.0000 0.33 0. 0.

54 I0.000 2.0000 0.33 0. 0.7
END PWAT-PARM3

PWAT-PARM4

<PLS > ...

# - # CEPSZ UZSN NEUR INTFW IR3 LZETPt'"

16 6.2000 0.7500 0.3500 9.000 0.7000 0.7000

26 C.I000 0.3_50 0.2500 9.000 0.7000 0.2500

34 0.2000 0.7500 0.3500 0.000 0.7000 0.7000

44 0.1000 0.7500 0.2500 0.000 0.7000 0.2500

54 0.!000 2.2500 0.5000 1.000 0._000 0.8000
EN_ PWAT-PARM4

PWAT-STATEI

<PLS > PWATER sta_e varlaDles o--

# - #''" CEPS SURE UZS IFWS LZS AGWS GWVS

Ju_200;
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16 :.07E O. C.2500 C.IC _,OOC Z OOf
26 C.051 C. C.2500 C.!C :.OOO ^ CO[ :,COC
34 C.CTE C. C.250_ _.I_ Z.00O Z.00_ ".20:

44 C 021 C. C 2500 C 10 C.OC_ - a. C _^

54 C.051 3. C.2500 C.IC 2.000 2.000 ".OOC

PWA_-:._.=.

END PEKLN_

IMPLND

GEN-INFO

<_L5 > Name Unit-systems Prin_er "'"

* - # User t-serzes Engl Meur "'"

14 IMPERVIOUS " 1 1 60 0

END GEN-INFO

ACTIVITY

<ILS > ......... Active Sections ....

- # ATMP SNOW IWAT SLD IWG IQAL "°"

14 0 0 l 0 0 0

END -_- _vA...V...

PRINT-INFO

<7lS > ....... Print-flags *" " P[_ PYR

# - # ATMP SNOW IWAT SLD iWG IQA.L _'° _* "
14 0 0 0 0 0 0 i 9

END PRZNT-_NFO

IWAT-PAP_M1

<ILS > Flags "'" --o
# - # CSNO ATOP VRS VNN RTLI "" ....

14 0 0 0 0 0

END IWAT-PARMI

IWAT-PARM2

<=L$ > _-o

# - # LSUR SLSUR NSUR RETSC "'-

14 i00.00 0.0100 C.1000 C.1000
END IWAT-PARM2

IWAT-PARM3

<ILS > o

# - # PETMAX PETMIN *--

14

END IWAT-P_M3

IWAT-STATEI

<ILS > IWATER s_a_e variabies --.

# - # RETS SURS ---

14 1.0000E-3 1.0000E-3
END _WAT-STATEI

END IMPLND

t.t

EXT SOURCES

"'" NOTE: The only RCMRES that precip and PET are applie_ to are lakes.

<-Volume-> <Member> SsysSgap<--Mul:-->Tran <-Target vols> <-Grp> <-MemDer-> -*o

<Name> # <Name> # tem strg<-fa_zor->strg <Name> # # <Name> % # ---
"'° PRECIP/EVAP TO PERV!OUS/IMPERV SURFACE/

WDM 1002 PREC ENGLZERO 1.00 PEKLND 14 200 EXTNL PREC

WDM 1002 PREC ENGLZERO 1.00 IMPLND 14 EXTNL PREC

WDM 1 EVAP ENGLZERO 0.8 PERLND 14 18 EXTNL PETINP

WDM ! EVAP ENGLZERO 0.8 PERLND 24 28 EXTNL PETINP

WDM 1 EVAP ENGLZERO C.8 PERLND 34 54 EXTNL PETINP

WDM i EVAP ENGLZERO 0.8 PERLND 64 EXTNL PETINP

WDM I EVAP ENGLZERO 0.8 !MPLND 14 EXTNL PETINP
"'" PRECZP/EVAP TO L;hKES

WDM 1002 PREC ENGLZERG RCHRES 1 EXTNL PREC

WDM i EVAP ENGLZERO 0._ RCHRES 1 EXTNL POTEV

WDM 1002 PREC ENGLZERO RCHRES 4 EXTNL PREC

WDM 1 EVAP ENGLZERO 0.8 RCHRES 4 EZTNL POTEV

WDM 1002 PKEZ ENGLZERO RCHRES II EXTNL PREC

J._, 2001
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WDM " EVA_ ENSLZERO _.E RZHRE$ "" EXTNL F_TEV

WDM 10C: PREZ ENGLZEK= _ KZHKES 13 EXTNL PKEC

WDM " EL_ ENGLZERI C._ RC_5 13 EXTNL P_TEV

WDM 103[ PREC ENSLZER$ RCHRES :3 EXTNL PB/.Z
. D_ -°

WDM EVAF ENGLZERC C._ RZHRES 23 EXTNL .0.=%

WDM i032 PF_I ENGLZERO RZHRE5 34 EXTNI PK_:

WDM ' EVAF ENGLZERC 0._ RCHKZS 34 EXTNL FOTEV

WDM 1002 PREC ENGLZERO RC.HRES 53 EXTNL P._EC

WDE ! EVAP ENGLZERC C_.S RCHKKS 53 EXTNL POTEV

WDM 1002 PREC ENGLZERC RCHRES 54 EXTNL PREC

WDM " EVAP ENGLZERO 0.8 RCHRES 54 EXTNL POTEV

END EXT SOURCES

EXT TARGETS

''' NOTE: MFACTOR 12.1 CONVERTS ACR_--_'_-ET OF RUNOFF TO AVERAGE CFS PER HOUR.

<-Volume-> <-GrD> <-Member-><--Mul:-->Tran <-Volume-> <Member> Tsys Tga_ _d '''

<Name> _ <Name> # *<-faczor->szrg <Name> # <Name> te_ s:r_ szr_''-

---PREDEVELOPMENT CONDITION FLOWS

"*" 54-MCDF 4_-SDWIA 43-SDN3X
--- 17--MOUTH 49-SDW2 44-SDN4X

"'" 6i-SDN2X 5n-SDW!B 39-MILLER POE FOR SDN3A/SDWIA

"*" 45-NEPL 55=SR509 645-NEPL H�h�(M6X)

-'- 46-CARGO 37_SDN3A

-'" 53cLARE REBA

**" GAUGE POINTS (17-MOUTH, 54-MILLER RDF, 55-SR509)

RCHRES 17 HYDR Re ! I WDM 93 FLOW ENGL REPL

COPY 55 OUTPUT MEAN i I 12.1 WDM 98 FLOW ENGL REPL

RCHRES 54 HYDR no i I WDM 94 FLOW ENGL REFL

"*" DETENTZON POND POC LOCATIONS

COPY 61 OUTPUT MEAN i I 12.1 WDM 81 FLOW ENGL REPL

COPY 52 OUTPUT MEAN ! i 12 i WDM 82 FLOW ENGL REPL

COPY 45 OUTPUT MEAN 1 i 12 ! WDM 85 FLOW ENGL REPL

COPY 46 OUTPUT MEA_ i i 12 i WDM 86 FLOW ENGL REPL

COPY 47 OUTPUT MEaN i 1 12 1 WDM 87 FLOW ENGL REPL

COPY 57 OUTPUT -_ i i 12 i WDM 90 FLOW ENGL REPL

COPY 37 OUTPUT MEAN I ! 12 i WDM 91 .-"LOW ENGL REPL

COPY 43 OUTPUT MEAN ! I 12 -_ WDM 83 ._O_"" ENGL REPL

COPY 44 OUTPUT .MEAN ! ! 12 1 WDM 84 FLOW ENGL REPL

COPY 51 OUTPUT MEAN i ! 12 I WDM 39 FLOW ENGL REPL

"'" OTHER POC LOCATIONS

''*COPY 645 OUTPUT MEAN i i 12. " "*" WDM 99 FLOW ENGL
REPL

COPY 39 OUTPUT MEAN ! i 12.1 WDM 95 FLOW ENGL REPL

COPY 53 OUTPUT MEAN " ! 12.! WDM 499 FLOW ENGL REPL
END EXT TARGETS

t

SCHEMATIC

<-Source-> <--Area--> <-Target-> MBLK *''

<Name> # <-factor-> <Name> # Tbl# °'"

"°* SUB-CAT:HMENT I all agwo goes _o sound

PERLND 16 3.4" RCHRES " 6

PERLND 26 232.36 RCHRES " 6

PERLND 34 3.07 RCHRE3 1 6

PERLND 44 38.03 RCHRES 1 6

PERLND 54 3.87 RCHRES 1 6

IMPLND 14 56.14 RCHRES 1 2

"'" SUB-CATCHMENT 2 10% of area GW goes _e vaca 90% goes to sound
PERLND 16 5 56 RCHRES 2 6

PERLND 26 200 05 RCHRES 2 6

PERLND 34 O 46 RZHRES 2 6

PERLND 44 35 71 R_HR_."-_ 2 6

PERLND 16 0 56 RCHRES 135 7

PERLND 26 20 01 RCHKES 135 7

PERLND 34 0 05 RCHRES 13_ 7
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PERLN2 44 _.6- R=HRES 135

IMPLN= i4 42.2= RC.U.RES __ Z

"'" SU_-2AT2HMENT Z3 New suDDasan 15 % OF GW GOES TC VACCA 85% T$ SOUN_

PERLND i6 3.09 RCHRES 22 6

PERLND 26 156.15 KCHKES 22 6

EERLN= 34 Z.25 KCHRES Z3 6

PERLND 44 45.84 RCHRES 23 6

_EKLND 16 0.46 RCHKES 135 "

PERLND 26 23.42 RCHRES 135 T

PEKLND 34 0.34 RCHKES 135 "

PERLND 44 6.88 RCHRES 135 "

IMPLND 14 58.44 RCHRES 23 2

*'" SUB-CATCHMENT 24 New subbasin 60 % OF GW GOES TO ii 40% TO SOUN_

PERLND 16 .... RCHRES 24 6

PERLND 26 135.43 RCHRES 24 6

PERLND. 34 2.02 RCHRES 24 6

PEKLND 44 69.29 RCHRES 24 6

PERLND 16 .... RCHRES I! 7

PEKLND 26 81.26 RCHRES II 7

PERLND 34 1.21 RCH_S II

PERLND 44 41.57 RCHRES ii

IMPLND 14 79.98 RCHRES 24 2

"*- SUB-CATCHMENT 3 agwo goes _o vaca(!35)
PERLND 16 8.26 RCHRES 3 6

9ERLND 26 108.38 RCHKES 3 6

9ERLND 34 16.02 RCHRES 3 6

PERLND 44 102.89 RCHRES 3 6

PERLND 54 0.04 RCHRES 3 6

PERLND 16 8.26 RCHRES 135 7

PERLND 26 108.38 RCHRES 135 7

9ERLND 34 16.02 RCHBES 135 7

PERLND 44 102.89 RCHRES 135 7

PERLND 54 0.04 RCHKES 135

IMPLND 14 27.30 RCHKES 3 2

"'_ SU_-CATCHMENT 4 10% of aowo goes to rcnres 90% goes :c sound
PEKLND 16 2.95 RCHRES 4 6

PERLND 26 85.95 RCHRES 4 6

PERLND 34 3.75 RCHRES 4 6

PERLND 44 92.06 RCHRES 4 6

PERLND 16 0.30 RCHRES 4 7

PERLND 26 8.60 RCHRES 4 7

PERLND 34 0.38 RCHKES 4 ?

PERLND 44 9.21 RCHRE$ 4 ?

IMPLND 14 18.43 KCMRES 4

"°" SUS-CATCEMENT 4a 70% of agwo goes zo r=hres 30% goes _ soun_
PERLND 16 8.66 RCHRES 4 6

PERLND 26 61.64 RCHRES 4 6

PERLND 34 2_.06 RCHRES 4 6

PERLND 44 78.09 RCHRES 4 6

PERLND 54 12.50 RCHRES 4 6

PERLND 16 6.06 RCHRES 4 ?

PERLND 26 43.15 RCHRES 4 7

PERLND 34 15.44 RCHRES 4 7

PEKLND 44 54.66 RCHRES 4 ?

PERLND 54 _.75 RCHKES 4 7

!MPLND 14 2_.14 RCHKES 4 2
"'* SUB-CATCHMENT 5

PERLND 26 10.29 RCHRES 5 1

PERLND 44 50.05 RCHRES 5 I

PERLND 54 10.74 RCHRES 5 1

IMPLND 14 16.31 RCHKES 5 2
"'" SUB-CATCHMENT 6

PERLND 16 1.43 COPY 645 21

PERLN_ 26 2C.37 COPY 645 21

PERLND 34 13.43 COPY 645 21

PERLND 44 11.79 COPY 645 21

PERLND 54 C.82 COPY 645 21
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!MPLN_ !4 6._3 COPY 645 ZZ
--- SU_-ZATZF_W_--NT E

_E_L_:_ 44 22.11 RZHKES 35 1

IMFLN_ 1 _ 6.60 RCHKES 35 Z

--- SUB-CATCHMENT 9

PERLND ! 6 ', 4.9_ RCHKES 34

PEKLND 2 _ 14 .38 RZHKE5 34

PEKLND 34 0.05 K_HKES 34

PERLN_ 44 56.71 RCHItES 34 "
0 .01 RCHRES 34

PEKLND 54
22.4Z RZSLKES 34 2

!_<PLND 14

--- SUB-CATCP/MENT i0

PEKLN_ 16 4.15 RZHRES l0 !

PERLND 26 31.94 RCHF,ES 1O !

PERLND 44 95.23 RCHKES i0 i

IMPLN5 14 71.99 RCHRES 10 2

--- SUS-CATZHMENT ii 25% OF AGW0 GOES TO 15

PERLND 16 0.89 RcHRES ii 6

?ERLND 26 217.92 RCHRES ii 6

PERLND 34 1.32 RCHRES ii 6

PERLND 44 65.65 RZHKES II 6

PERLND 16 0.67 RCHRES ii 7

PERLND 26 163.44 KcHKES Ii

PEKLND 34 0.99 RCHKES ii 7

PERLN_ 44 49.24 RCHRES Ii 7

PERLN_ 16 0.22 KCHRES 15 7

PERLN_ 26 54.48 RCHRES 15 7

PEKLND 34 0.33 RCHRES 15 7

PEKLND 44 16.41 KCH,_ES 15 7

!MPLND 14 230.80 RCHKES ii 2

--- SUB-CATCHMeNT 12

PERLND 16 0.39 RCHKKS 12 1

PEKLND 26 101.18 RCHKES 12 1

PERLND 34 5.64 RcHKES 12 1

PERLND 44 54.98 RCHRES 12 1

PERLND 54 0.64 KCHRES 12 1

IMPLND 14 79.83 RCHRES 12 2

--" SUB-CATCHMENT 13

PERLND 16 0._9 RCMKES 13 !

PERLND 26 197.68 RCHRES 13 !

IMPLND 14 27.66 RCHRES 13

''' SUB-CATCHMENT 14 50% OF AGWO GOES TO SOUND

PERLND 16 0.24 RCHRES 14 6

PERLND 26 118.67 RCHF,ES 14 6

PERLND 34 13.46 RCHKES 14 6

PERLND 44 41.91 KCHKES 14 6

PERLND 16 0.12 RCHRES 14 7

PERLND 26 59.34 RCHRES 14 7

PERLND 34 6.73 RZH_ES 14 ?

PEKLND 44 20.96 RZHRES 14 7

IMPLND !4 20.66 RCHRES !4 2

"'" SUB-CATCHMENT 15

PERLND 16 6.59 RZHKES 15 1

PERLND 26 49.55 RZHKES 15 1

PEKLND 34 50.09 RZHRES 15 1

PEKLND 44 86.52 RCHRES 15 1

IMPLND 14 19.4Z RZHRES 15 2

"'" SUS-CATCHMENT 16

PERLND 16 10.93 RCHRES 16 1

PERLND 26 30.30 RCHKES 16 1

PERLND 34 20.03 RCHKES 16 1

PEKLND 44 31.43 ECHKES 16 1

IMPLND 14 15.62 RCHKES 16 2

"'" SUB-CATCHMENT 17 AGWO GOES TC SOUND

PERLND 16 0.90 RCHRES 17 6

PERLND 26 16.31 RCHRES 17 6

PERLND 34 34.82 RCHRES I_ 6
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FEKLN_ 44 S=.i: K_HRES "- 6

PERL_D 54 :.19 K_HPZS "- 6

!MFLND 14 10.4_ KZHKES i- :

"'" SUB-CATChMENT MC-I _revised Dy _K, 06'04'01

PERLND 26 _.i" RZHKES 5: "

PEKLND 44 11.L5 KCH.KES 52 1

PEKLND 54 C.2- RCHRES 5Z "

IMPLND 14 0.3" RZHKES 5: 2

"'- SUB-CATCHMENT MC-2

PERLND 16 C.08 RCHRES 53 1

PERLND 26 0.64 RCHRES 53 1

PERLND 34 6.66 RCHRE5 53 1

PERLND 44 10.41 RCHKES 53 1

PERLND 54 15.25 RCHRES 53 1

IMPLND 14 0.27 RCHRES 53 2

"'" SUB-CATCHMENT MC-3

PERLND 34 ,.5. RCH.KES 54 1

PERLND 44 5.03 RCHRES 54 1

PEKLND 54 :.27 RCHRES 54 1

IMPLND 14 0.ii RCHRES 54 2

"'" SUB-CATCHMENT MC-4

PERLND 34 0.05 RCHRES 135 !

PERLND 44 19.47 RCHRES 135 1

PERLND 54 14.72 RCHRES 135 "

!MPLND 14 2.04 RCHRES 135 2

-'" SUB-CATChMENT MC-5

PERLND 26 13.49 RCHRES 35 1

PEKLND 44 31.13 RCHRES 35 1

PERLND 54 7.60 RCHRES 35 1

IMPLND 14 2.50 RCHRES 35 2

*'" SUB-CATCHMENT MC-6

PERLND 44 13.56 RCHRES 35 1

PERLND 54 0.99 RCHRES 35 1

IMPLND 14 0.80 RCHRES 35 2
"** SUB-CY_TCHMENT MC-7

BERLND 26 9.23 COPY 55 21

PERLND 44 30.54 COPY 55 21

PEKLND 54 3.47 COPY 55 21

IMPLND 14 " 3.05 COPY 55 22

"_" NOTE: CDN AGWO TO VACA FARMS (135_, nc AGWO :o ponds

"*" SUB-CATCHMeNT SDN-I

PERLND 16 7.27 COPY 52 26

PERLND 26 1.45 COPY 52 26

PERLND 34 4.69 COPY 52 26

PERLND 44 C.94 COPY 52 26

PERLND 54 0.20 COPY 52 26

PERLND 16 7.27 RCHKES 135 7

PERLND 26 !.45 RCHRES 135

PERLND 34 4.69 RCHRES 135 7

PERLND 44 0.94 RCHRES 135 7

PERLND 54 C.2C RCHRES 135 7

IMPLND 14 1.59 COPY 52 22

"'" SUB-CATChMENT SDN-i-LWR

PERLND 34 4.01 COPY 52 26

PERLND 44 0.96 COPY 52 26

PERLND 54 C.0_ COPY 52 26

PEKLND 34 4.01 RCHKES 135 7

PERLND 44 0,96 RCHRES 135 7

PERLND 54 C.07 RCHRES 135

IMPLND 14 6.3% COPY 52 22

"'" SUB-CATCHMENT SDN-I-OFF

PERLND 16 21.99 RCHRE5 52 6

PERLND 26 4.40 RCHRES 52 6
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PEKLN_ 34 3.96 KCHK_S 52 6

PERLN_ 44 C.79 RCHRES 52 E
PERLN_ 54 i.6T RCH._ES 5Z 6

_ERLN= 16 21.99 KZHRES 12_ 7

PEKLN_ 26 4.4C RCHR_S i_5

PEKLND 34 3.96 RZHKZS 135

PERLND 44 0.7_ RCHRES 135

PERLND 54 1.6" RCHRES 135 ?

IMPLN_ 14 3.46 KCHRZS 52 2

--- SUB-CATCHMENT SDN-2X (TO POND)(revised Dy FK 06/02/01!

PERLN_ 16 0.85 COPY 61 26

PEKLN_ 26 0.28 COPY 61 26

PEKLND 34 2.34 COPY 61 26

PERLN_ 44 0.78 COPY 61 26

PEKLN_ 16 0.85 RCHKES 135 7

PERLN_ 26 0.28 RCHRES 135 7

FEKLN_ 34 2.34 RCPIRZS 135 7

PERLN2 44 0.78 RCHRZS 135

IMPLND 14 --*- COPY 61 22

--- SUB-CATCHMENT SDN-3 (TO POND)

PEKLND 16 35.89 COPY 43 26

PEKLND 26 7.18 COPY 43 26

PERLND 16 35.89 RCHRES 135 7

PEKLND 26 7.18 RCHES 135 7

IMPLND 14 4.79 COPY 43 22

--- SUB-CATCHMENT SDN-3X (TO POND)

PERLND i6 4.71 COPY 43 26

PERLND 26 1.57 COPY 43 26

PERLND 34 13.89 COPY 43 26

PEKLND 44 4.63 COPY 43 26

PERLND 54 0.57 COPY 43 26

PERLND 16 4.71 RZHES 135 7

PERLND 26 1.57 RCHRES 135 7

PERLND 34 13.89 RCHRES 135 7

PERLND 44 4.63 RCHRES 135 7

PERLND 54 0.57 RCHRES 135 7

*'" SUB-CATCHMeNT SDN-4 {TO POND)

PERLND 16 20.23 COPY 44 26

PERLND 26 4.4! COPY 44 26

PERLND 34 2.50 COPY 44 26

PERLND 44 0.55 COPY 44 26

PERLND 16 20.23 RCHRES 135 T

PERLND 26 4.4i RCHRES 135 7

PERLND 34 2.50 RCHRES 135 7

PERLND 44 0.55 RCHRES 135

IMPLND 14 2.63 COPY 44 22

"'* SUB-CATCHMENT SDN-4X (TO POND1

PERLND 16 2.43 COPY 44 26

PERLND 26 0.59 COPY 44 26

PERLND 34 _.96 COPY 44 26

PERLND 44 2.16 COPY 44 26

PEKLND 16 2.43 RCHRES 135

PERLND 26 0.59 RCHRES 135

PERLND 34 6.96 RCHRES 135 7

PERLND 44 2.16 RCHRES 135 7

IMPLND 14 -.05 COPY 44 22

"'* EXTRA POND TRIBUTARY FLOWS:

"*" SUB-CATCHMENT IWS-NCPS [TO POND)

PERLND 16 26.79 COPY 242 26

PERLND 26 5.36 COPY 242 26
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PEKLN_ i6 26._9 RCHKES 125

PEKLN_ 26 5.36 RCHRES 135

IMPLN_ 14 3.57 COPY 24Z ZZ

''' SUB-CAT=_Y_NT IWS-NSMPS CTO POND]

PERLNE 16 2.80 COPY 240 26

PERLND 26 0.91 COPY 240 26

PERLND 34 2.17 COPY 240 26

PEKLND 44 C.70 COPY 240 26

PERLND 16 2.80 KCHRES 135 z

PERLND 26 0.91 RCHRES 135

PERLND 34 2.17 RCHKES 135 7

PERLND 44 0.70 RCHRES !35 ?

IMPLND 14 0.04 COPY 240 22

-'" SUB-CATCHMENT NEPL [TO POND)

PERLND 16 23 15 COPY 45 26

PERLND 26 4 63 COPY 45 26

PERLND 34 S 57 COPY 45 26

PEKLND 44 1 71 COPY 45 26

PEKLND 16 23 15 RCHRES 135 7

PERLND 26 4 63 RCHRES 135 7

PEKLND 34 8 57 RCHRES !35 7

PERLN_ 44 1 71 RCHRES 135 7

!MPLND 14 4 23 COPY 45 22

*'" SUE-CATCHMENT CARGO (TO POND)

PEKLND 16 6.09 COPY 46 26

PERLND 26 1.22 COPY 46 26

PERLND 16 6.09 RCHRES 135 7

PERLND 26 1.22 RCHRES 135 7

IMPLND 14 0.81 COPY 46 22

"'" SUB-CATCHMENT SDN3A (TO POND)

PEKLND 16 4 26 COPY 37 26

PERLND 26 1 07 COPY 37 26

PERLND 34 18 43 COPY 37 26

PEKLND 44 4 63 COPY 37 26

PERLND 54 0 !9 COPY 37 26

PERLND i6 4 26 RCHRES 135 7

PEKLND 26 1 07 RCHRES !35 ?

PERLND 34 18 43 RCHRES !35 7

PEKLND 44 4 63 RCHRES 135 7

PERLND 54 C 19 RCHRES 135 7

IMPLND 14 " 87 COPY 37 22

"*" SUB-CATZHMENT SDWIA {TO POND)

PERLND 16 19 29 COPY 47 26

PERLND 26 5 98 COPY 47 26

PERLND 34 18 40 COPY 4_ 26

PERLND 44 5 50 COPY 47 26

PERLND 54 2 96 COPY 47 26

PERLND 16 19 29 RCHRES 135 7

PERLND 26 5 98 RCHRES 135 7

PERLND 34 18 40 RCHRES 135 7

PERLND 44 5 50 RCHRES 135 7

PERLND 54 2 96 RCHRES 135 7

IMPLND 14 0 87 COPY 47 22

"'" SUB-CATCHMENT SDWIB (TO POND)

PERLND 16 45 57 COPY 57 26

PERLND 26 12 23 COPY 57 26

PERLND 34 21 Z7 COPY 57 26

PERLND 44 5 7i COPY 57 26

PEKLND 54 ? 74 COPY 57 26

PERLND 16 45 57 RCHRES !35 7

PERLND 26 12 23 RCHRES ._5 7
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_EKLN_ 34 21.f- K=H_ES 135

PEKLNE 44 R_HRES !3_

PEKLND 54 -._4 KCHR_S !25

IMPLN_ 14 4.34 COPY 5" 22

-*" ADD SUB-=ATZHMENT IWS-PRIMARY TC pKEDEV_-LOPEM_'--h_ ONLY

== " 16 26.61 RCH.:_ES 52 6.,R,ND

PEKLND 26 5.32 KCHRES 52 6

PERLND 34 6.22 RCHRES 52 6

PEKLND 44 1.24 RCHR_S 52 6

_EKLND 16 26.61 RCHRES 135 7

PERLND 26 5.32 RCHKES 135 7

PEKLND 34 6.22 RCH._S 135

PERLND 44 1.24 RCHRZS 135 7

!MPLND 14 4.38 RCHRZS 52 2

'''ROUTING FOR MILLER CKEEK

"-" MI TO M2 TC M3 TO STORAGE 5C. M4 TO M5 TO STORAGE 50

RCHRES 1 RCHRES 2 4

RCHRES 23 RCHRES 24 4

RCHRES 24 RCHR_S 3 3

RCHRES 2 RCHRES 3 3

RCHRES 3 RCHRES 33 3
RCHRES 33 RCHRES 50 3

RCHRES 4 RCHRES 5 4

RCHRES 5 RCHRES 50 3

"'" PONDS TO 52, 53 & 54

COPY 242 COPY 240 I0

COPY 240 COPY 6! l0

COPY 61 COPY 51 I0

COPY 43 RCHRES 54 12

COPY 44 COPY 51 l0

COPY 51 RCHRES 52 !2

COPY 52 RCHRES 52 12

COPY 45 COPY 645 i0

COPY 645 RCHRES 53 12

COPY 46 RCHRES 53 12

''' NEW STREAM. REACH 52 TO LAKE REBA 53 TO RDF 54 (Revised Dy FK}

RCHRES 52 RCH._S 53 3

RCHRES 52 COPY 53 ii

COPY 53 RCHRES 54 12

RCHRZS 5C RCHRES 54 3

"'" RDF 54 TO 25

RCHRES 54 RCHRES 135 3

''' PONDS TO 34

COPY 37 COPY 39 i0

COPY 47 COPY 39 i0

COPY 39 RCHRES 135 12

RCHRES 34 RCHRES 135 4

RCHRES 34 RCHRES 135 5

RCHRES 135 RCHRES 35 3

RCHRES i0 RCHRES 16 3

"** PONDS TC 3_

COPY 57 R_HRES 35 12

RZHRES 35 COPY 55 !i

COPY 55 RCHRES 16 12

RCPLKES I! RCHRES 15 3

RCHRES 13 RCHRES 12 4

RCHRES 13 RCHRES 12 5

RCHRES 12 RCHRES 15 3

RCHRES 16 RCHRES 15 3

RCHRES 14 RCHRES _,_ -

RZHRES _: ""-- RCHRES

END SCHEMATIC

NETWORK

"*° <MEMBER> SSYSSGAP<--MULT-->TRAN <-TARGET VOLS> <-MEMBER->
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<N_ME> _ <NAME> TEM STRG<-FACTOE->STKG <NA_> _ _ <-GKP> <N_LE > = = "'"

EN_ NETWORE ---

KZHKE5

GEN-INFC .°.

RCHRE$ Name Nexi:s Uniz Systems Prin:er
_ j< >< > User T-seraes Enol Me:r LKFG "'"

i_ ou_

1 Arbor Lake M I 2 i 1 ! 62 C C

2 Arbor Ck -03710 M 2 1 1 1 " 62 C C

2 Armor Ck M 3 1 1 _ 1 62 0 C

4 Tub Lake M 4 2 ! 1 1 62 0 0

5 Miller Ck SRSlE M5 1 ! 1 " 6_ C O

!6 Trim (0371G; M I0 1 i 1 1 62 C C

"_ MI! Ambaum Decenzion 1 1 i 1 62 0 C_=

12 Trib(0354; M 12 i 1 1 1 62 0 0

13 Burien Lake M 13 2 1 1 ! 62 0 O

14 Trib (0353) M 14 1 1 1 1 62 0 0

15 M/S U/S OF 1 _ 1 1 1 ! 62 0 C

16 U/S OF !5 M/S 1 1 1 1 62 0 0

17 GAGE ! 1 1 1 62 0 0

23 BASIN M23 2 1 1 1 62 0 0

24 BASIN M24 1 1 1 1 62 0 C

33 ee_ention m3 1 ! 1 1 62 0 C

34 LORA LAKE 2 1 1 ! 62 0 0

25 D/S OF VACA FARM ! 1 * 1 62 O 0

"*'37 schn3a pond i 1 1 1 62 0 0

38 MC basins 1 1 1 1 62 0 0

• ''39 sdn3a/sdwla 1 1 i " 62 0 0

--'_3 sdn3 ponc 1 1 1 1 62 0 0

-*'44 sQn4 pond 1 1 ! 1 62 0 0

"''45 nepl pond ! 1 ! 1 62 0 0

"'-46 cargo pond 1 1 1 ! 62 0 O

• *_47 sawla pond 1 1 i 1 62 0 0

50 sr 518 1 1 " 1 62 0 O

"''51 sdn4x/2x basins 1 1 i 1 62 0 0

52 U/S OF LAKE REBA 1 1 1 1 62 0 0

53 Reba ouzflow 1 1 ! 1 62 0 0

54 Miller RDF ouzf!ow 1 ._ ._ .' 62 0 0

"''55 MC7 1 1 1 ! 62 O 0

--'57 sdwlb pond ! 1 1 1 62 0 C

"''61 sun2x pond 1 1 1 1 62 0 0
135 VACA FAKMS 1 1 1 ! 62 0 0

"''240 iws-nsmps pond 1 ! 1 1 62 O 0

"''242 iws-nsmps 1 1 1 1 62 0 0

°*'645 nepl poc ! 1 1 1 62 0 C
END GEN-INFO

A.._V...

.............. Active Sec=ions .................RCHRES

# - # HYFG ADFG CNFG HTFG SDFG GQFG OXFG NUFG PKFG PHFG "'°

I 200 i 0 0 0 0 0 C 0 C 0

END A_._...

PRINT-INFO

........ Printout Flags .................. PIVL PYRRCHRES o -**- * °

# - # HYDR ADCA CONS HEAT SED GQL OXRX NUTE PLNE PHCB ........
i 200 5 O C 0 C O 0 0 0 0 1 9

END PRINT-INFO

HYDR-PARMI

RCHRES Flags for ea=h HYDR Sec:ion o'o

# - # VC A1 A2 A3 ODFVFG for each "'' OD_TFG for each FUNCT for each

FG FG FG FG possible exit "'" possible exi: possible exlt

1 010O 45000 00000 22222

2 0 0 0 O 4 0 0 0 0 0 0 G 0 0 2 2 2 2 2
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2 C. C O C 4 (2 0 0 C 0 C' 0 0 0 .....
4 Z 0 C 4 5 C C C C C C C, C Z : _ -'. Z
- "" Z c C [ 4 C C 0 C C C 8 C C Z -" C Z Z

13 _ " C C 4 5 C C C C C C 2 C 2 Z -_ "
14 22 0 C C C 4 C C C C C C O C 2 Z 2 2 2 2
2" C " C 0 4 5 C 0 C C C 0 C C Z _ 2 2 *
24 32 C C 0 C 4 O O 0 0 C 0 0 C O Z 2 2. . 2.
34 C l C O 4 5 C O C 0 0 O C 0 f. = 2. * Z
35 200 0 0 0 0 4 0 0 0 0 O 0 0 0 C _ 2. * "

END HYDR- PARMI

HYDR-PARM2 ...
RCHKES
# - _ FTABNO LEN DELTH STCOR KS DBSC "'-

>< >< >< >< >< >< > -........................................................

l i O.010 0.3
2 2 C.776 0.3
3 __ 0.980 0.3
4 4 0.0i0 C.3
5 5 C.380 0.3

10 i0 C.380 0.3
!i !1 0.010 0.3
12 12 :.000 0.3
13 13 C.015 0.3
14 14 0.450 0.3
15 15 C.735 0.3
16 16 C.587 0.3
1"7 17 0.379 0.3
23 23 0.379 300.0 0.3
24 24 0.379 0.3
33 33 0.200 0.3
34 34 0.852 0.3
35 35 0.663 0.3
3_ 38 0.010 0.3
50 50 0.010 0.3
52 52 O.OiO 0.3
53 53 0.010 0.3
54 54 0 .010 0 .3
"'_ 135 0.350 0.3
END HYDR- PA_:LM2

HYDR-INIT
RCHRF.S Inz_.ia! conditions for each HYDR section "'"
# - # "'" VOL Inizial value of COLIND Initial value of OUTDGT

"'" ac-f_ for each possible exi% for each possible exi-_

1 2 0 4.0 5.0
2 0 0 4.0
3 0 0 4.0
4 2 O 4.0 5.0
5 O 0 4.0

i0 0 0 4.0
!l 0 o 4.0
12 0 0 4.0
13 10.0 4.0 5.0
14 O 0 4.0
15 0 0 4.0
16 0 O 4.0
1"7 0 0 4.0
23 6 0 4.0 5.0
24 0 0 4.0
33 0 0 4.0
34 9 0 4.0 5..0
35 0." 4.C
38 0.I 4 .o
5O 0.0 4.0
52 0.0 4.0
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53 0.i 4.C
54 2.25 4.C

i35 _.0C 4.t
EN_ HYD_-INIT

EN5 RCHKES

_'IIABLES
"''UPPER BASIN
"''tllllUmJil_

FTABLE 1
ROWS COLS "_"

DEPTH AREA VOLUME OUTFLOW OUTFLOW2*'"
0.00 3.00 0.00 0.00 0 00
2.50 3.00 7.50 0.00 0 l!
3.00 3.00 9.00 1.80 0 l!
3.50 3.30 IC.58 5.00 0 ii
4.0C 3.6C 12.30 10.90 C ii
4.50 3.90 14.18 17.50 0 Ii
5.00 4.10 16.18 26.20 0 i!
5.50 4.30 18.28 32.50 0 ii
6.00 4.50 20.48 35.90 0 ii
7.00 5.00 25.23 38.10 0 Ii
8.00 5.50 30.48 46.40 0 !i

END FTABLE !

FTABLE 2
ROWS COLS **"

9 4
DEPTH AKEA VOLUME OUTFLOW *'*
0.000 0.0000 0.0000 0.00
0.i00 0.2571 0.0129 0.16
C.500 0.3873 0.1417 6.53
1.000 0.5501 0.3761 25.95
1.500 0.7128 0.691E 59.86
2.000 0.8756 1.0889 110.67
3.000 1.2011 2.1273 272.24
3.500 1.3639 2.7685 387.38
4.000 1.5266 3.4912 528.19

END FTABLE 2

ETABLE 3
ROWS COLS ''*

12 4
DEPTH A/_EA VOLU_ OUTFLOW "'"
_.000 0.0000 0.0000 C.O0
0.i00 0.9669 0.0483 0.13
0.500 1.0637 0.4545 4.92
1.000 1.1846 1.0165 17.12
1.500 1.3055 1.6390 34.92
2.000 1.4264 2.3220 57.95
2.500 1.5473 3.0654 86.14
3.000 1.6682 3.8693 119.53
3.500 1.7891 4.7336 !5_.24
4.000 1.9100 5.6584 202.4!
4.500 2.0294 6.6310 251.52
5.000 2.1488 7.6624 306.28

END FTABLE 3

FTABLE 4
ROWS COLS "'"

7 5
DEPTH AREA VOLUME OUTFLOW OUTFLOW2"'"
0.00 3.00 0.00 0.00 O.O0
2.50 4.50 9.38 0.00 0.!i
3.00 6.00 12.00 6.00 C.ll
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4.0C 1C.OC 26.0C .z. Ov C.11
_ _ °.5.06 15.06 3=.56 ._.0_ C

6.C_ 2C.0C 56.0_ 26.06 C.'"

7.0: 25.00 72.56 168.06 C.11

EN_ FTASLE 4

FTA._LE 5

ROWS COL_ "'"

IC 4

DEPTH AREA VOLUME OUTFLOW "'"

0.000 0.0006 0.0000 0.00

0.I00 0.i010 0.0051 0.03

0.500 C.1_54 0.0603 1.46

1.00C C.2684 0.1713 6.16

1.506 0.3614 0.3288 14.89

2.006 0.4544 0.5327 2@.48

2.500 0.5474 0.7e32 47.70

3.000 6.6404 1.0801 73.29

3.50[ 0.7234 1.4236 105.94

4.000 0.8264 1.8136 146.33

END FTABLE 5

FTABLE I0

ROWS CCLS "°"

9 4

DEPTH AREA VOLUME OUTFLOW °'"

C 000 0.0000 C.O000 0.00

0 i00 0.i010 0.0051 0 06

0 500 0.1660 0.0585 2 27

1 000 0.2472 0.1618 9 32

i 500 0.3285 6.3057 22 08

2 000 0.4097 0.4902 41 66

2 500 0.4909 0.7154 69 09

5 000 0.5722 0.9811 105 37

4 000 0.6887 1.6116 209.70

END _=TABLE iC

POST AMBAUM DETENT=ON "*"

._TABLE !!

ROWS COLS "'"

i! 4

DEPTH AREA VOLUME OUTFLOW "'"

0.000 0 0000 0 0000 0.00

1.000 0 i000 C 2300 3.90

2.000 0 2000 0 6006 6.30

3.000 0 3000 0 9700 @.i0

4.000 0 4000 1 3400 ll.10

5.000 0 5000 1 8200 16.00

6.000 C 6000 2.2700 19.10

7.000 0 7000 2.8300 21.60

8.000 0 8000 3.3706 36.80

9.000 0 9000 4.0000 38.10

i0.000 1 0000 4.6500 74.10

10.500 1 i000 5.2000 133.00

Ii.000 i 1500 5.3000 500.00

END FTABLE II

FTABLE 12

ROWS COLS "''

6 4

DEPTH AREA VOLUME OUTFLOW "'"

0.000 0.0000 C.O000 0.00
O.ZOC C.6327 0.0316 0.15

C.500 0.7960 0.3174 5.87
1.000 1.0002 0.7664 21.53

1.500 1.2043 1.3i76 46.43

2.000 1.4085 1.9708 81.20
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2.005 1.5i6_ 2.5234 !E_.79
"_:" 5.6044 336.224.00C .......

5.00C " 6325 £.033_ 545.3C

6.000 2.0418 16.87i3 61-.51

END .'TABLE 1£

FTABLE !_

ROWS COLS "'"
7 =

DEPTH AREA VOLUME OUTFLOW OUTFLOW2 "'°

0 000 40.000 0.0000 0.00 0 00

i 000 41.400 40.000 0.00 0 II

i 500 42.000 60.000 i0.00 0 !i

2 000 42.700 80.000 16.00 0 Ii

2 500 43.300 100.00 20.00 0 ii

3 000 44.000 120.00 28.00 0 ii

5 000 45.000 210.00 45.00 0 Ii

END .='TABLE 12

FT.ABLE 14

ROWS COLS "'"
6 4

DEPTH AREA VOLUME OUTFLOW "*"

0 000 0.0000 0.0000 0.00

0 i00 0.3361 0.0168 0.24

0 500 0.3809 0.1602 9.04

I 000 0.4370 0.3647 31.61

1 500 0.4930 0.5972 65.00

2 000 0.5491 0.8577 108.85

2 500 0.6051 1.1462 163.33

3 000 0.6612 1.4628 228.78

END .='TABLE 14

_W'fABLE 15

ROWS COLS "'"

4 4

DEPTH AREA VOLUME OUTFLOW *'"

0.00 0.I0 0.00 0.00

1.00 i.00 0.55 91.00

2.00 1.10 1.60 268.00

3.00 1.20 2.75 493.00

END FTABLE 15

FTABLE !6

ROWS COLS '''

4 4

DEPTH AREA VOLUME OUTFLOW *'"

0.00 0.i0 0.00 O.OO
1.00 1.00 0.55 74.00

2.00 i. I0 1.60 219.00

3.00 1.20 2.75 403.00

END FTABLE 16

FTABLE 17

ROWS COLS "'-

5 4

DEPTH AREA VOLUME OUTFLOW ---

0.00 0.i0 0.00 C.00

1.00 1.00 0.55 59.00

2.00 i.i0 1.60 173.00

3.00 1.20 2.75 3!8.00

4.00 1.30 4.00 484.00

END .'-TABLE 17

FTABLE 23

ROWS COLS "'" HERMES

9 5
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DE?T_ AREA VOLUME OL'TFIO_"_. :,OWC. 0_ C.0C _'.... --,

C. 0C C.0_ :.0C C. 0C
-'.OC C.SC 1.91 C.0_ _-00 305.0C

211.00
15.CC l.l_ 9.64 C.5_ £.CI 315.00
1_. C': ".72 15.34 C.5_ C _

• _ 319.00
29.00 2.86 3_.25 O.SC C.IC 329.0_
29.0C 4.40 74.5_ C.SO C.20 335.0C
50.00 6.22 !32.9S 0.50 C 30 '
60.0C !C.OC .1212 98 50 " 35C. 0£_

END FTABLE 23 " 0. 0.40 360.0C

FTABZ_ 24
ROW_ COL5 ---

9 4

DEPTH AREA VOLUM_ OUTFLOW ,..
_. 00C C,.0000 O. 0000 0.00
0.100 0.2571 0.0129 0.16
C.SCc 0.3673 0.14_"7 6.53
1.0_0 0.550i C.3761 25.95
1.500 0.7128 0.6918 59.86
2.000 0.8756 1.0889 110.67
3.000 1.20!i 2.1273 2T2.24
3.500 ".3639 2.76Q5
4.000 _ 5266 - 387.38

END -'TA2LE 24" 3-4912 528.19

-"TABLE 33
ROI';SCOLS ---

11 4

DEPTH AREA VOLLTME OUTFLOw -,.
C.O0 1.00 O.OO 0.00
0.50 !.20 0 55 2.00l. 00 l. 40 "
i. 50 1.20 6.00

1.60 i. 95 9.00
2.00 -.80 2.80 13.00
2.50 2.00 3.75 t6.50
3.00 2.20 4.B0 20.00
3.50 2.40 5.95 23.00
4.00 2.60 ?.20 26.00
5.00 2.80 9.90 I04.00
6.00 3.00 12 BO

END £TABLE 33 " 246.00

FTABLE 34

ROWs COLS *'* REVISED 11/19/97 BASED ON HE=-RAS MODEL
6 5

DE "I=TH AREA VOLUME OUTFLOW OUTp. Ok.2,,,
O. 00 3.00 O. 00 C. 00 C. 00
3.00 3.05 9.08 0 O0 ,-4.00 3./0 _ _ " 0._.

_2..5 0.00 C.ZI
5.00 3.15 15.28 O.00 O._
6.00 3.20 !_.45 72.0 ""
_.00 3.25 21.6._ C.ll

END :'TA3LE 34 Z25.0 O.il

FT.ABLE 25
ROWs COL3 -*-

5 4 REVrSED 11/19/97 BASED ON HEZRAS MODEL

DEPTH A_KEA VOLUME OUTFLow ...
C.O0 O.lO C'.O0 C O0
1.00 1.10 0.60 "_.00 i 20 3B.O0

• " 75 106.00
3.00 1.30 3.00
4.00 1.40 194.00

END FTABL E 35 4.35 290.00
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FTAB LI 3 E

ROWS :CL5 "'"
- 4

DEPTH AREA VCLUM_ OUTFLOW "'"

C.003 C.O00C C.O00C C.OC
1.00O C.4000 0.4000 2.0C

1.500 0.500_ 1.0000 4.00

2.000 C.9000 1.3000 ii.00

2.500 1.3000 1.6000 15.00

_.000 1.6000 2.0000 15.00

3.500 1.900G 2.5000 20.80

END PTABLE 3E

FTABLE 45

ROWS COLS *'"

NORTH EMPLOYEE PARK:NG LOT VAULT (AS-BUILT)''" no: use_ in predev run

12 4

DEPTH AREA VOLU_ OUTFLOW '''

0.000 0.2200 0.0000 0.00

2.000 0.2200 0.4500 i.20

4.000 0.2200 0.9000 1.70

6.000 0.2200 1.3400 2.10

8.000 0.2200 1.7900 2.40

I0.000 0.2200 2.2400 2.70

12.240 0.2200 2.7400 3.00

!4.000 6.2200 3.1400 6.90

15.440 C.2200 3.4600 8.30

16.000 0.2200 3.5800 10.30

18.000 0.2200 4.0300 13.60

20.000 C.2200 4.4800 30.79

END }'TABLE 45

._'TABLE 50

KOWS COLS "*"

1O 4

DEPTH 7_EA VOLUME OUTFLOW "*"

0 00 1.00 0 00 0.00

0 50 1 i0 0 53 5 00

i 00 I 20 i 10 15 00

i 50 ! 30 i 73 25 00

2 00 i 40 2 40 35 00

2 50 i 50 3 13 5Z O0

3 00 1 60 3 90 70 00

3 50 i 70 4 72 8U 00

4 00 i 8C 5 60 105 00

6 00 I 90 9 30 165 00

END FT_LE 50

FTABLE 52

ROWS COLS "'"
6 4

DEPTH _EA VOLUME OUTFLOW '''

0.000 0.0000 0.0000 C.O0

C.100 0.3680 0.0184 0.25

0.500 0.3717 C.1664 9.39

1.000 0.3763 C.3534 31.06

2.000 0.3819 0.7325 94.37

3.000 0.3874 1.1171 174.33

END FTABLE 52

FTABLE 53

OLD _ REBA "'"

MAX DEPTH " 4.9 FEET "'"

30" CMF, 40 CFS DISCH_GE AT M_ DEPTH "'°

ROWS COLS "*"

? 4

DEPTH A_EA VOLUME OUTFLOW "'"
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[.COZ Z.400C C.0000 C.0C

".t0C 1.5800 2.5000 I_.0C

1.00[ _.940C 5.300C 2£.07

3.000 3.410C 8.400[ 31.0C

4.0[" 3.8800 12.100 36._

4.900 4.3000 !5.800 4C.00

6.000 4.3000 15.810 50C.0t

EN2 FTABLE 53

._nIABLE 54

EXISTING M...-R CREEK 9ETENTION FACILITY''" REVISED STORAGE/_ DATA

GATE SETTING: 2 0 .=E. "°

ROWS COLE "'"

12 4

DEPTH _EA VOLUM_ OUT.='LOW " "

6.000 C.OC 0.00 0.00

1.300 0.01 0.01 iC.00

m 0CG 0.C" C 02 20 00¢. . .

2.900 C.70 0.40 30.00

4.000 1.50 1.50 40.00

5.400 3.50 4.90 50.00

?.000 8.60 13.30 60.00

_.800 15.60 34.80 70.00

i_.000 19.90 5T.30 76.00

IC.50C 2!.50 68.00 92.00

ii.000 23.10 78.80 179.00

11.500 24.70 8B.60 303.00
END .--TABLE 54

FT_LE 69

PRE-MILLER CREEK DETENTION FACILITY''"

BOWS COLE "'"

12 4

DEPTH A.KF_ VOLUME OUTFLOW "*"

C.OOC 0.0000 0.0000- 0.00

0.!00 0.1860 0.0093 0.12

0.500 0.2552 0.0975 4.84

1.000 0.3417 0.2467 18.49

1.500 0.4282 0.4392 41.30

2.000 0.5i4E 0.6750 74.40

2.500 0.6013 0.9540 119.01

3.000 C.6878 1.2763 176.30

3.500 0.7744 1.6418 247.41

4.000 0.8609 2.0506 333.43

4.500 C.9470 2.4992 434.59

5.000 ".0331 2.9905 552.33
END ="TABLE 69

PRE AMBAUM DETENTION _'"

F_TABLE iii
ROWS COLE "'"

12 4

DEPTH AREA VOLUME OUTFLOW "'°

0.003 0.0000 0.0000 0.00

C.500 0.2160 0.0750 5.30

1.000 0.2730 0.1990 21.!0

1.500 C.2890 0.3410 43.90

2.000 0.2900 0.4830 68.80

2.500 0.2910 C 6070 89.10

3.000 0.2950 0 6820 90.00

3.500 0.3000 2 i000 10C.0C

4.000 C.3050 2 5000 i05,00

4.502 C.3100 3 000C IIC.0C

-.=000 C.3200 3 5000 120,0C

5.500 0.3300 4 0000 130.00
END .rTABLEI il
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FTASLK 125

ROWE COLS "'" VA3A FARM

6 4

DEFTH AREA VOLUME OUTFLOW "'"

C.0C C.IC G.0[ C,0C

i,0C 0.1C C.lC 4,00

2.00 0.11 C.21 _.O0
_.50 i.0O 0.46 13.00

3.50 6.50 4.23 86,00

4.50 13.00 13.98 235.00

END FTABLEI25

ENE FTABLES

MASS-LINK

"'" NO._. MFACTOR 6.083 CONVERTS ACRE-INCHES TO ACRE-FT (i/i2_

<Volume> <-Grp> <-Mer_ber-><--Mul:--> <Target> <-GrD> <-MernDer-> --°
<Name> <Name> _ _<-fac:or-> <Name> <Name> # #---

MASS-LINK !

PERLND PWATER PERO 0,0833333 RCHRES INFLOW IVOL

END MASS-LINK 1

MASS-LINK 2

IMPLND IWATER SURO C.0833333 RCHRES INFLOW IVOL
END MASS-L_NK 2

MASS-LINK 3

RCHRES ROFLOW RCHRES INFLOW
END MASS-LINE 3

MASS-L=NK 4

RCHRES OFLOW OVOL ! RCHRES INFLOW _VOL
END MASS-LINE 4

MASS-LINK 5

RCHRES O=_OW OVOL 2 RCHRES INFLOW IVOL
END MASS-LINK 5

M_.S3-LINK 6

PERLND PWATER SURO 0.0833333 RCHRES INFLOW !VOL

PERLND PWATER !__'WO 0.0833333 RCHRES INFLOW IVOL
END MASS-LINK 6

MASS-LINK ?

PERLND PWATER AGWO C.0833333 RCHRES INFLOW IVOL
END MASS-LINK 7

MASS-LINK I0

COPY OUTPUT MEAN COPY INPUT MEA/_
END MASS-LINK i0

MASS-LINK II

RCHRES ROFLOW COPY INPUT MEAN
END MASS-LINK II

MASS-LINK 12

COPY OUTPUT MEAN RCHRES INFLOW IVOL
END MASS-LINK 12

MASS-LINK 21

PERLND PWATER PER0 C._,,_: COPY INPUT MEAN
END MASS-LINK 21

MASS-LINK 22

IMPLND IWATER SURO 0.0832233 COPY INPUT MEAN
END MASS-LINK 22
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M-AS-_-LINK 26

PZRLNZ PWATE_ SUKC g .0_2-_3-_-_ COPY INPUT M.£2LN

PEKLND PWATER IFWO C .083333_: COPY INPUT MEAN

END MASS-LINE. 26

MASS-LINK 27

PEKLND PWATER AGWO 0.0_33333 COPY INPUT MEAN -
END MASS-LINE 27

END MASS-LINE

COPY

TIMESERIES

Copy-opn ...

# - _ NPT NMN ...

37 61 _.

240 242 l

645 645 1

END T!MESERIES

END COPY

END RUN

July 2001
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TUB LAKE

M4_W
M4. 10% GW NEPL. NO GW

M23 _ % ARBOR LAKE f _ (R451) ," "i,., R23. NO GW .-'...R1 }_ _ R4 ../ , R452,

UUIL_ l 2 LU:_ / OUTLET 2 LOST _ "-

._ _. _ _ [COPY_ NEPL SDN! NO GW
M 4 F _ f _ I =. I PO C -'. SDN1-LWR NO GW

(R 4"_ NO2_W ( _ "_N_M_,,, ( R§ "_M5 _ { P.46 : CARGO. NO GW '" ""
/ \ / .... \ i ,i, , , : Rss=:

\ /-" Y..,"F-(,.,_I .. __l____ _/____ :_',_ ,___.
NOGWI riJ /"----"'1 I,"l,i,l _ Hf_ } _ _ FI,T_ ]

__J _ .._J...,_,,_.. k._.J ou'r_-'r_LOST o_ET
DETENTION T _ MB P'_'_ ..... _- OUTLET 2 ONLY =

I (co.,,,) ...... I -, X.NOOW.... _ f" _'_,WS-N_M.sI .,.."-:-" _ _1_.(co;,) NO W
.,.._-,,._- ,,--,, ,f _ _ 2,,.

LORALAKE RDF _ _.. _- , ==_ i { I_=;s I- /

" R34 _ RDF =.O C SDN3, NO GW _'COPY_
• " " SDN3X. NO GW I, _ul #

v_ SDN4, NO GW - -.
VACCA FARMS _ SND4X, NO GW • • t

IWS NCPS GW100% SDN4 GW100% _ _._ _ , •
IWS NSMPS GW100% SDN4X GW100% "_ OUTLET / .... ._ ¥" "_ "- - •
NEPL2GW100% _" _1&2 _.(G_P¥) I I_ R237 _ SDN3A-O, NOGW SDN3A-I,

CARGO GW100% M2 GWI0°= _ R' 15)I _ iii,,__..ii NO GW
M23 GW100% % # _ _

SDN3A GWl00% M3 GW100% _ _'q',__ _ _._. /_- _ ____ _,'_
1 [OP It_ OPYL_ _ "_SDW A GW100% MC.4 _ 1=............ ,% 5 ,% ,- _. _,,,.SOW,A.ONOGW

SND1-OFF GW100% I P.O.C \ _ .... _
SDN2X GW100% I ...... _ ( _;_PY )
SDN3X GW100% / _ _'_/_,_ _.
SDN3 GW100% ..3.._ _ "__ at_ ....

M8 { R35 ) _.O".C,= POND _ "_o _ t ..#1 _--{ R147,MCS_ "D;."'% _ I "" i._. .'MC6 T 7e.no,A _ _" _._ % _" "SDWTA-i
I t"_r'_,. "_ .;"--...._ NO_W'

SDW1B _'

MC7ICO=PY} \ I INFILTRATIONr V

%,o?_,"F" i _,, l

M10N_/M16AMBAUM DETENTIO
M24 GW60 _= /
M11 G_V75° = .,,"_"%.

BURIEN LAKE M_ GW25%

M13_.."_"...,OUTLETt...,R13 _) 1&2 = _ M15"..,....... .J

M14. 50% @_ _ M17, NO GW

NOItI GWm¢11¢IOi unltls ome¢*_l nml_

ReecnelP_) _ ou¢_ utwui omeew_enO_KI
Reecni_ i mirmlame u filch I umel$olnemlle nol_

Parametrlx, in{.._- ::_w-alz ¢, o,,al,_0_,., JuA, 2001
JJ6-29/2-001 (28)

GW Groun_WIt_ Routing

_..'_-'_'... , ," °" , su_==n Io Miller Creek
Condltlon HSPF

--.
# Model Schematic..... ,..-- .... homing
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RUN

GLOBAL

"°" SEATAC AIRPORT HSPF BASIN MODEL OF MILLER CREEK

-*" FILE: MC23inif. INP - 2006 future condition

-*- BASED ON MILL64.INP FILE FROM AOUA TERRA

"" ° MC22WDM:

"*- ADDED PERLND 47,57,

--- ADDED GROUND WATER INFILTRATION TO WDM FOR USE WITH MCAGWO.INP

*-- FK revised SDWIA and SDWIB with flow splitters, storages at SDN3/3X, SDN2X/4X;

-'* FK revised MC-I and SDN-2X land uses, added POC at Lake ReDa, re/noved :un-_f-river

tables

*-- FK added POC downstream of facilities SDWIA and SDWIB

MILLER CREEK BASIN HSPF MODEL

"*" START 1994 1 1 0 0 END 1996 8 30 24 0

START 1948 10 1 0 0 END 1997 1 31 24 0

RUN INTERP OUTPUT, LEVEL 6

RESUME 0 RUN 1

END GLOBAL

FILES

<type> <fun>''-< ............ fname ............... >
MESSU 24 MILL.MES

WDM 25 MCPOND23. WDM

61 PER. L61

62 RCH. L62

END FILES

OPN SEOUENCE

INGRP INDELT 01 :00

PERLND 16

PERLND 26

PERLND 34

PERLND 44

PERLND 45

PEKLND 47 °**

PERLND 54

PERLND 57 *'"

IMPLND 14

RCHKES 1

RCHRES 23

P,CHRE S 24

RCHRES 2

RCHRES 3

RCHRES 33

RCHRES 4

RCHRES 5

RCHRES 50

RCHKES 242

RCHRES 240

COPY 61

COPY 44

RCHRES 51

RCHRE S 43

RCHRES 451

RCHRES 452

COPY 45

COPY 645

RZHRES 46

RCHRES 552

RCHRES 52

RCHRES 53

COPY 53

R CHRE S 54

RCHKES 37

RCHRES 237

COPY 37

RCHRES 147

RCHRES 247 July 2001

COPY 66 556-29/2-001 628)
COPY 69
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RCHRES 47

COPY 62

COPY 63

COPY 67

COPY 68

..... > ou=pu= SDWIA infiltration discharge to WDM dataset 5 in in/ac <--
COPY 47

COPY 70

RCHRES 34

RCHRES 135

RCHRES 570

RCHRES 57

RCHP_ES 257

COPY 64

COPY 65

COPY 357

..... > OUtpUt SDWIB infiltration discharge to WDM dataset 6 in in/ac <--
COPY 56

COPY 57

COPY 71

RCHRES 35

COPY 55

RCHRES 10

RCHRES 16

RCHRES ii

RCHRES 13

RCHRES 12

RCHKES 15

RCHRES 14

RCHRES 17

END INGRP

END OPN SEQUENCE

PERLND

GEN-INFO

<PLS > Name NBLKS Unit-systeras Printer *'"

# - # User t-series Engl Metr ***

in out "" °

16 TFM- TILL FOR MOD 1 1 1 1 61 0

26 TGM- TILL GR MOD 1 1 1 1 61 0

34 OF - OUTWASH FOR 1 1 1 1 61 0

44 OG - OUTWASH GR l 1 1 1 61 0

"''PERLND FOR NEW AIRPORT FILL; NONE IN CALIBRATION

45 AIRPORT FILL 1 ! i ! 61 0

47 OG - INFILTRATION ! 1 1 1 1 61 0

54 SA - WETLANDS ! 1 1 1 61 0

57 OG - INFILTRATION 3 ! 1 1 1 61 0

END GEN-INFO

ACTIVITY

<PLS > **''''_'''*** Active Sec'.ions ***°*"''''''°'''''*'*'**_'*°°

# - # ATMP SNOW PWAT SED PST PWG PQAL MSTL PEST NITR PHOS TRAC "''
14 200 0 0 1 0 0 0 0 0 0 0 0 0

END ACTIVITY

PRINT-INFO

<PLS > "''''''''" ....... "''° Print-flags *'*'''''''°'*'''''°**°*'" PIVL PYR
# - # ATMP SNOW PWAT SED PST PWG PQAL MSTL PEST N!TR PHOS TRAC "'°'''''*

14 200 0 0 5 0 0 0 0 0 0 0 0 0 1 9
END PRINT-INFO

PWAT - PARM 1

<PLS > "°'* ............. Flags ....................
# - # CSNO RTOP UZFG VCS VUZ VNN VIFW VIRC VLE °**

14 200 0 0 0 0 0 0 0 0 0

END PWAT-PARMI

PWAT - PARM2

<PLS > "'-

# - # "'*FOREST LZSN INFILT LSUR SLSUR KVARY AGWRC

16 9.0000 0.3200 400.00 0.i000 0.5000 0.9960

26 9.0000 0.1200 400.00 0.i000 0.5000 0.9960

34 I0.0000 2.0000 400.00 0.0500 0.3000 0.9960

44 i0.0000 _0.8000 400.00 0.0500 0.3000 0.9960 d._y200/

45 7.5000 0.0200 300.00 0.0700 0.0000 0.9960 556-29/2-00/ (28)
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47 I0.0000 0.8000 400.00 0.0500 0.3000 0.9960

54 8.0000 2.0000 100.00 0.0010 0.5000 0.9960

57 I0.0000 0.8000 400.00 0.0500 0.3000 0.9960

END PWAT-PARM2

PWAT-PARM3

<PLS >°'"

# - #''" PETMAX PETMIN INFEXP INFILD DEEPFR BASETP AGWETP

16 2.0000 2.0000 0.33 0.00 0.0

26 2.0000 2.0000 0.33 0. 0.

34 2.0000 2.0000 0.33 0.00 0.0

44 2.0000 2.0000 0.33 0. 0.

47 2.0000 2.0000 0.33 C. 0.

45 2.0000 2.0000 0.33 0. 0.

54 i0.000 2.0000 0.33 0. 0.7

57 2.0000 2.0000 0.33 0. 0.

END PWAT-PARM3

PWAT-PARM4 ..o
<PLS >

# - # CEPSC UZSN NSUR INTFW IRC LZETP "'°

16 0.2000 0.7500 0.3500 9.000 0.7000 0.7000

26 0.1000 0.3750 0.2500 9.000 0.7000 0.2500

34 0.2000 0.7500 0.3500 0.000 0.7000 0.7000

44 0.I000 0.7500 0.2500 0.000 0.7000 0.2500

47 0.I000 0.7500 0.2500 0.000 0.7000 0.2500

45 0.i000 0.2800 0.2500 6.000 0.1500 0.6000

54 0.i000 2.2500 0.5000 1.000 0.7000 0.8000

57 0.i000 0.7500 0.2500 0.000 0.7000 0.2500

END PWAT-PARM4

PWAT-STATEI

<PLS > PWATER s_ate variables *_t

# - #--- CEPS SURS UZS IFWS LZS AGWS GWVS

16 0.078 0. 0.2500 0.I0 2.000 2.000 0.000

26 0.051 0. 0.2500 0.10 2.000 2.000 0.000

34 0.078 0. 0.2500 0 i0 2.000 2.000 0.000

44 0.051 0. 0.2500 0 I0 2.000 2.000 0.000

47 0.05i 0. 0.2500 0 I0 2.000 2.000 0.000

45 0.051 0. 0.2500 0 i0 2.000 2.000 0.000

54 0.051 0. 0.2500 0 10 2.000 2.000 0.000

57 0.051 0. 0.2500 0 i0 2.000 2.000 0.00_

END PWAT-STATE!

END PERLND

IMPLND

GEN-INFO

<ILS > Name Unit-systems Printer "**
# - # User t-serzes Engi Metr **"

in OUt * "

14 IMPERVIOUS 1 ! 1 60 0

END GEN-INFO

ACTIVITY

<ILS > " " Active Sections **'*

# - # ATMP SNOW IWAT SLD IWG IQAL *•"

14 0 0 1 0 0 0

END ACTIVITY

PRINT-INFO
• ••t

<ILS > .... Prin:-flags ........ PIVL PYR
# - # ATMP SNOW IWAT SLD IWG IQAI .........

14 0 0 6 0 0 0 ! 9

END PRINT-INFO

IWAT-PARM!

<ILS > Flags ••* *'o

# - # CSNO RTOP VRS VNN RTLI •°" *--

14 0 0 0 0 0

END IWAT-PARMI

IWAT-PARM2

<ILS > ***

# - # LSUR SLSUR NSUR RETSC *'"

14 100.00 o.ozoo o.1ooo o.Iooo Ju_ 2001

END IWAT-PARM2 556-29/2-00l628)
IWAT-PARM3
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<ILS > ...
# - # PETMAX PETMIN

14

END IWAT-PAP-M3

IWAT-STATEI
tt_

<ILS > IWATER state variables
t..

# - # RETS SURS

14 1.0000E-3 1.0000E-3

END IWAT-STATEI

END IMPLND

EXT SOURCES

"'" NOTE: The only RCHRES thaz precip and PET are applied to are lakes and ponQs
*-- FOLLOWING RCHRES ARE PONDS: 57, 247, 237

it.

<-Volume-> <Member> SsysSgap<--Mult-->Tran <-Target vols> <-Grp> <-Member-> "'"

<Name> % <Name> # tem s_rg<-fac_or->s_rg <Name> # # <Name> # # "'"
"'- PRECIP/EVAP TO PERVIOUS/IMPERV SURFACES

WDM 1002 PREC ENGLZERO 1.00 PERLND 14 200 EXTNL PREC

WDM 1002 PREC ENGLZERO 1.00 IMPLND 14 EXTNL PREC

WDM ! EVAP ENGLZERO 0.8 PERLND 14 200 EXTNL PETINP

WDM 1 EVAP ENGLZERO 0.8 IMPLND 14 EXTNL PETINP

"'" PRECIP/EVAP TO LAKES

WDM 1002 PREC ENGLZERO RCHRES 1 EXTNL PREC

WDM 1 EVAP ENGLZERO 0.8 RCHRES 1 EXTNL POTEV

WDM 1002 PREC ENGLZERO RCHRES 4 EXTNL PREC

WDM ! EVAP ENGLZERO 0.8 RCHRES 4 EXTNL POTEV

WDM 1002 PREC ENGLZERO RCHRES ii EXTNL PREC

WDM 1 EVAP ENGLZERO 0.8 RCHRES !! EXTNL POTEV

WDM 1002 PREC ENGLZERO RCHRES 13 EXTNL PREC

WDM ! EVAP ENGLZERO 0.8 RCHRES 13 EXTNL POTEV

WDM 1002 PREC ENGLZERO RCHRES 23 EXTNL PREC

WDM ! EVAP ENGLZERO 0.8 RCHRES 23 EXTNL POTEV

WDM 1002 PREC ENGLZERO RCHRES 34 EXTNL PREC

WDM 1 EVAP ENGLZERO 0.8 RCHRES 34 EXTNL POTEV

WDM 1002 PREC ENGLZERO RCHRES 53 EXTNL PREC

WDM 1 EVAP ENGLZERO 0.8 RCNRES 53 EXTNL POTEV

WDM 1002 PREC ENGLZERO RCHRES 54 EXTNL PREC

WDM 1 EVAP ENGLZERO 0.8 RCHRES 54 EXTNL POTEV

WDM 1002 PREC ENGLZERO RCHRES 237 EXTNL PREC

WDM ! EVAP ENGLZERO 0.8 RCHRES 237 EXTNL POTEV

WDM 1002 PREC ENGLZERO RCHRES 247 EXTNL PREC

WDM 1 EVAP ENGLZERO 0.8 RCHRES 247 EXTNL POTEV

WDM 1002 PREC ENGLZERO RCHKES 57 EXTNL PREC

WDM i EVAP ENGLZERO 0.8 RCHRES 57 EXTNL POTEV
END EXT SOURCES

EXT TARGETS

<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Volume-> <Member> Tsys Tgap Amd *'"

<Name> # <Name> # #<-fac_or->s:rg <Name> # <Name> tem strg strg''"
'''PROJECT CONDITION FLOWS

..° RCHRES=LOCATION:

"'" 54-MCDF 47-SDWIA INFILTRATION TANK 43-SDN3X 247-SDWIA POND G

"'' 17-MOUTH 49=SDW2 44-SDN4X 52=SDNI 451- EXISTING NEPL

*'* 61=SDN2X 5_-SDWIB 51-SDN2X �d"��`�53=LakeReba 452-NEW NEPL

"'" 45-NEPL POC 55-SR509 39=SDN3A/SDWIA POC

"'" 46-CARGO 37-SDN3AI VAULT 237-SDN3AO POND

"'° GAUGE POINTS (17-MOUTH, 54-MILLER RDP, 55=SR509)

RCHRES 17 HYDR RO 1 i WDM I13 FLOW ENGL REPL

COPY 55 OUTPUT MEAN 1 1 12.1 WDM I18 FLOW ENGL REPL

RCHRES 54 HYDR RO 1 1 WDM 114 FLOW ENGL REPL
"°° DETENTION POND FLOWS

COPY 61 OUTPUT MEAN 1 1 12.1 WDM I01 FLOW ENGL REPL

RCHRES 552 HYDR RO 1 1 WDM 102 FLOW ENGL REPL

RCHRES 451 HYDR RO 1 1 WDM 105 FLOW ENGL REPL

RCHRES 452 HYDR RO i I WDM 119 FLOW ENGL REPL

RCHRES 46 HYDR RO 1 I WDM 106 FLOW ENGL REPL

"'* write SDWIA Inf.Tank # 1 outlets to WDM 107 and 108 like so: Ju_2001

COPY 62 OUTPUT MEAN 1 1 12.1 WDM 107 FLOW ENGL REPL 556-2912-001(28)COPY 63 OUTPUT MEAN I 1 12.1 WDM 108 FLOW ENGL REPL
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--" wrlte SDWIA Oe_. pond G outlets to WDM files:
COPY 66 OUTPUT MEAN 1 1 12.1 WDM 112 FLOW ENGL KEPL
COPY 69 OUTPUT MEAN 1 1 12.1 WDM 1120 FLOW ENGL REPL
-'" wr¢te SDWIA Oe:. vault G1 to WDM files:
COPY 6_ OUTPUT MEAN 1 1 12.1 WDM 109 FLOW ENGL REPL
COPY 68 OUTPUT MEAN 1 i 12.1 WDM 1090 FLOW ENGL REPL

.'" write flow splitter outlets to WDM.,files:
RCHRES 570 HYDR RO 1 1 WDM 210 FLOW ENGL REPL
COPY 64 OUTPUT MEAN I ! 12.1 WDM II0 FLOW ENGL REPL
COPY 65 OUTPUT MEAN 1 1 12.1 WDM 115 FLOW ENGL REPL
"'* write SDWIB inf. tank outlets to WDM files:
COPY 56 OUTPUT MEAN 1 1 12.1 WDM 121 FLOW ENGL REPL
COPY 5_ OUTPUT MEAN 1 1 12.1 WDM 120 FLOW ENGL REPL
*-- write SDWIB pond D outlet to WDM file:
COPY 357 OUTPUT MEAN i 1 12.1 WDM 211 FLOW ENGL REPL
*'" write SDN3A vaults to WDM files:
RCHRES 37 HYDR RO 1 1 WDM 111 FLOW ENGL REPL
RCHRES 237 HYDR RO I i WDM 122 FLOW ENGL REPL
"'" write SDN3/3X, SDN4/4X, and SDN4X/2X vaults to WDM files:
RCHRES 43 HYDR RO i i WDM 103 FLOW ENGL REPL
COPY 44 OUTPUT MEAN 1 1 12.1 WDM 104 FLOW ENGL REPL
RCHRES 51 HYDR RO 1 1 WDM 139 FLOW ENGL REPL
"-" DETENTION STAGES
RCHRES 47 HYDR STAGE WDM 652 STAG ENGL REPL
RCHRES 147 HYDR STAGE WDM 657 STAG ENGL REPL
RCHRES 247 HYDR STAGE WDM 654 STAG ENGL REPL
RCHRES 552 HYDR STAGE WDM 601 STAG ENGL REPL
RCHRES 57 HYDR STAGE WDM 651 STAG ENGL REPL
RCHRES 257 HYDR STAGE WDM 655 STAG ENGL REPL
RCHRES 237 HYDR STAGE WDM 656 STAG ENGL REPL
RCHRES 37 HYDR STAGE WDM 650 STAG ENGL REPL
RCHRES 54 HYDR STAGE WDM 61 STAG ENGL REPL
RCHRES 451 HYDR STAGE WDM 662 STAG ENGL REPL
RCHRES 452 HYDR STAGE WDM 667 STAG ENGL REPL
RCHRES 46 HYD_ STAGE WDM 663 STAG ENGL REPL
RCHRES 43 HYDR STAGE WDM 664 STAG ENGL REPL
_'*RCHRES 44 HYDR STAGE WDM 665 STAG ENGL REPL
RCHRES 51 HYDR STAGE WDM 666 STAG ENGL REPL
"_" DETENTION VOLUMES

RCHRES 47 HYDR VOL WDM 752 VOL ENGL REPL
R_HRES 147 HYDR VOL WDM 757 VOL ENGL REPL
R_HRES 247 HYDR VOL WDM 754 VOL ENGL REPL
RCHRES 552 HYDR VOL WDM 602 VOL ENGL REPL
RCHRE5 57 HYDR VOL WDM 751 VOL ENGL REPL
RCHRES 257 HYDR V0L WDM 755 VOL ENGL REPL
RCHRES 237 HYDR VOL WDM 756 VOL ENGL REPL
RCHRES 37 HYDR VOL WDM 750 VOL ENGL REPL
RCHRES 54 HYDR VOL WDM 62 VOL ENGL R_PL
RCHRES 451 HYDR VOL WDM 762 VOL ENGL REPL
RCHRES 452 HYDR VOL WDM 767 V0L ENGL REPL
RCHRES 46 HYDR VOL WDM 763 VOL ENGL REPL
RCHRES 43 HYDR VOL WDM 764 VOL ENGL REPL
*'*RCHRES 44 HYDR VOL WDM 765 VOL ENGL REPL
RCHRES 51 HYDR VOL WDM 766 VOL ENGL REPL
"'" POINT OF COMPLIANCE _POC)FLOWS

COPY 37 OUTPUT MEAN 1 i 12.1 WDM 125 FLOW ENGL REPL
COPY 45 OUTPUT MEAN I I 12.1 WDM 199 FLOW ENGL REPL
COPY 53 OUTPUT MEAN 1 1 12.1 WDM 399 FLOW ENGL REPL
COPY 70 OUTPUT MEAN 1 1 12.1 WDM 7000 FLOW ENGL REPL
COPY 71 OUTPUT MEAN 1 I 12,1 WDM 7001 FLOW ENGL REPL
"**INFILTRATION FLOW

*_* --> output SDWlA infiltration discharge to WDM dataset 5 <--
*.... > convert acft to in/at, assuming reinfi!trate to 2 ac <--

COPY 47 OUTPUT MFFJ_N 1 ! 6 WDM 5 FLOW ENGL REPL
..... > output SDWIB infiltration discharge to WDM dataset 6 <--
t** --> convert acf= to in/ac, assualing reinfiltrate to 2 ac <--

COPY 57 OUTPUT MEAN 1 1 6 WDM 6 FLOW ENGL REPLEND EXT TARGETS

sC_MAT IC duly 2001

<-Source-> <--Area--> <-Target-> MBLK -*- 556-2912.00/ (28)
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<Name> # <-factor-> <Naume> # Tbl# "'"
-o- SUB-CATCHMENT 1 all agwo goes to sound

PEKLND 16 3 41 RCHREs 1 6

PERLND 26 232 36 RCHRES 1 6

PERLND 34 3 07 RCHRE$ ! 6

PERLND 44 38 03 RCHRE$ 1 6

PERLND 54 3 87 RCHRES 1 6

IMPLN_ 14 56 14 RCHR_ S 1 2

*** SUB-CATCHMENT 2 10% of area GW goes to vaca 90% goes to sound

PERLND 16 5.56 RCHRES 2 6

PERLND 26 200.05 RCH_S 2 6

PERLND 34 0.46 RCH_S 2 6

PERLND 44 38.71 RCHP.ES 2 6

PEKLND 16 0.56 RCH_S 135 7

PEKLND 26 20.00 RCHRES 135 7

PERLND 34 0.05 RCHRES 135 7

PERLND 44 3.87 RCHRES 135 7

IMPLND 14 42.22 RCHRES 2 2

-o- SUB-CATCHMENT 23 New subbasin 15 % OF GW GOES TO VACCA 85% TO SOUND

PERLND 16 3.09 RCHRES 23 6

PERLND 26 156.15 RCHRES 23 6

PERLND 34 2.25 RCHRES 23 6

PERLND 44 45.84 RCHRES 23 6

PERLND 16 0.46 RCHRES 135 7

PERLND 26 23.42 RCHRES 135 7

PERLND 34 0.34 RCHRES 135 7

PERLND 44 6.88 RCHRES 135 7

IMPLND 14 58.44 RCHRES 23 2

"*" SUB-CATCHMENT 24 New subbas±n 60 % OF GW GOES TO ii 40% TO SOUND

PERLND 26 135.43 RCH_ES 24 6

PERLND 34 2.02 RCHRES 24 6

PERLND 44 69.29 RCHRES 24 6

PEKLND 26 81.26 RCHRES 11 7

PERLND 34 I. 21 RCHRE S ii 7

PEKLND 44 41.57 RCH_S 11

IMPLND 14 79.98 RCH_S 24 2

"'" SUB-CATCHMENT 3 agwo goes to vaca(135)

PERLND 16 8.26 RCHRES 3 6

PERLND 26 108.38 RCHP_ES 3 6

PEKLND 34 16.02 RCHP_ES 3 6

PEKLND 44 102.89 RCHRES 3 6

PERLND 54 0.04 RCHRES 3 6

PERLND 16 8.26 RCHKES 135 7

PERLND 26 108.38 RCH_S 135 7

PERLND 34 16.02 RCHRES 135 7

PERLND 44 102.89 RCHRES i._5 7

PERLND 54 0.04 RCHRES 135 7

IMPLND 14 27.30 RCHRES 3 2

"'" SUB-CATCHMENT 4 10% of agwo goes to rchres 90% goes to sound

PERLND 16 2 95 RCHRES 4 6

PERLND 26 85 95 RCHRES 4 6

PERLND 34 3 75 RCHRES 4 6

PERLND 44 92 06 RCHRES 4 6

PERLND 16 0 30 RCHRES 4 7

PERLND 26 8 59 RCHRES 4 7

PERLND 34 C 38 RCHRES 4 7

PERLND 44 9 21 RCHRES 4 7

IMPLND 14 18 43 RCHRES 4 2

"'" SUB-CATCHMENT 4a 70% of agwo goes to rchres 30% goes to sound

PERLND 16 8.66 RCHRES 4 6

PERLND 26 61.64 RCHRES 4 6

PEKLND 34 22.06 RCHRES 4 6

PERLND 44 76.09 RCHRES 4 6

PEKLND 54 12.50 RCHRE3 4 6

PERLND 16 6.06 RCHP.ES 4 7
PERLND 26 43.15 RCHRES 4 7

PERLND 34 15.44 RCHRES 4 7

PERLND 44 54.66 RCMRES 4 7

PERLND 54 8.75 RCHRES 4 7 July 200/

IMPLND 14 29.14 RCHRES 4 2 556-29/2-00/ (28)
"'" SUB-CATCHMENT 5
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PERLND 26 i 0 .29 RCHRES 5 !

PERLND 44 50.05 RCHRES 5 1

PEKLND 54 10.74 RCHRES 5 1

IMPLND 14 16.31 RCHRES 5 2

-"_ SUB-CATCHMENT 6

PERLND 16 1 .42 COPY 645 26

PERLND 26 20.38 COPY 645 26

PERLND 34 13.44 COPY 645 26

PERLND 44 11.79 COPY 645 26

PERLND 54 0 .82 COPY 645 26

PEKLND 16 1.42 RCHRES 53 7

PERLND 26 20 .38 RCHRES 53 7

PERLND 34 13.44 RCHRES 53 7

PERLND 44 11 .79 RCHRES 53 7

PERLND 54 0 .82 R_HRES 53 7

IMPLND 14 6.23 COPY 645 22

--- SUB-CATCHMENT 8

PERLND 44 22 .21 RCHRES 35 1

IMPLND 14 6 .60 RCHRES 35 2

-'" SUB-CATCHMENT 9

PERLND 16 4 . 98 RCHRES 34 1

PERLND 26 14.38 RCHRES 34 1

PERLND 34 0 .05 RCHRES 34 1

PERLND 44 56.71 RCHRES 34 i

PERLND 54 0.01 RCHRES 34 1

IMPLND 14 22 .47 RcHRES 34 2
"'" SUB-CATCHMENT 10

PERLND 16 4 .15 RCHRES i 0 1

PERLND 26 31.94 RCHRES 10 i

PERLND 44 95.22 RCHRES i0 1

IMPLND 14 71 .98 RCHRES 10 2

*'" SUB-CATCHMENT Ii 25% OF AGWO GOES TO 15

PEKLND 16 0 .89 RCMRES 11 6

PEKLND 26 217.92 RCHRES ii 6

PERLND 34 i. 32 RCHRES Ii 6

PERLND 44 65.65 RCHRES ii 6

PEKLND 16 0.67 RCHRES Ii 7

PERLND 26 163.44 RCHRES 11 7

PERLND 34 0 .99 RCHRES 11 7

PERLND 44 49 .24 RCHRES 11 7

PERLND 16 0 .22 RCHRES 15 7

PERLND 26 54.48 RCHRES 15 7

PERLND 34 0.33 RCHRES 15 7

PERLND 44 16.41 RCHRES 15 7

IMPLND 14 230.80 RCHRES Ii 2

"_" SUB-CATCHMENT 12

PERLND 1E 0.39 RcHRES 12 1

PERLND 26 101.18 RCHRES 12 1

PERLND 34 5 .64 KcHRES 12 1

PERLND 44 54.98 RCHRES 12 1

PERLND 54 0.64 RCHRES 12 1

IMPLND 14 78.83 RCHRES 12 2

"'" SUB-CATCHMENT 13

PERLND 16 0.79 RCHRES 13 1

PERLND 26 197.68 RCHRES ! 3 1

IMPLND 14 27.66 RCMRES !3 2

_" SUB-CATCHMENT 14 50% OF AGWO GOES TO SOUND

PERLND 16 0 .24 RCHRES 14 6

PERLND 26 118.67 RCHRES 14 6

PERLND 34 13.46 RCHRES 14 6

PERLND 44 41.91 RCHRES 14 6

PERLND 16 0.12 RCMRES 14 7

PERLND 26 59.34 RC}{RES 14 7

PERLND 34 6.73 RZHRES 14 7

PERLND 44 20.95 RCMKES 14 3

IMPLND 14 20.66 RCHRES 14 2

"'" SUB-CATCHMENT 15

PERLND 16 6.59 RCHRES !5 1

PERLND 26 49.55 RCHRES 15 I ._ly 2_]

PERLND 34 50.09 RCHRZS 15 I 5_6-2912-001 (28)
PERLND 44 86.52 RCHRES 15 1
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IMPLND 14 19.47 RCHRES 15 2

°'° SUB-CATCHMENT 16

PERLND 16 10.93 RCHRES 16 1

PERLND 26 29.93 RCHRES 16 1

PE_LND 34 20.03 RCHRES 16 1

PEKLND 44 31.8_ RCHRES 16 !

IMPLND 14 15.58 RCHREs 16 2

"'" SUB-CATCHMENT 17 AGWO GOES TO SOUND

PERLND 1E O 90 RCHRES 17 6

PEKLND 26 16 31 RCHRES 17 6

PERLND 34 34 82 RCHRES 17 6

PERLND 44 82 Ii RCHRES 17 6

PEKLND 54 2 19 RCHRES 17 6

IMPLND 14 I0 49 RCHRES 17 2

*'" SUB-CATCHMENT MC-I

PERLND 26 0.14 RCHRES 52 1

PERLND 44 9.44 RCHRES 52 1

PERLND 45 0.14 RCHRES 52 i

PERLND 54 0.27 RCHRES 52 1

!MPLND 14 1.98 RCHRES 52 2

"'" SUB-CATCHMENT MC-2

PERLND 16 0.08 RCHRES 53 1

PERLND 26 0.53 RCHRES 53 1

PERLND 34 3.60 RCHRES 53 1

PERLN D 44 9.20 RCHRES 53 1

PERLND 45 2.22 RCHRES 53 1

PERLND 54 15.14 RCHRES 53 i

IMPLND 14 2.54 RCHRES 53 2

_** SUB-CATCHMENT MC-3

PERLND 34 3.70 RCHRES 54 1

9ERLND 44 4.91 RCHRES 54 1

PERLND 45 1.07 RCHRES 54 1

PERLND 54 !. 84 RCHRES 54 1

IMPLND 14 !. 42 RCHRES 54 2

"'" SUB-CATCHMENT MC-4

PERLND 34 0.27 RCHRES 135 1

PERLND 44 16.51 RCHRES 135 1

PERLND 45 4.23 RCHRES 135 1

PERLND 54 II. 98 RCHRES 135 1

!MPLND 14 3.31 RCHRES 135 2

**" SUB-CATCHMENT MC-5

PERLND 26 13.43 RCHRES 35 1

PERLND 44 33.84 RCHRES 35 1

PERLND 54 7.44 RCHRES 35 1

IMPLND 14 0.02 RC._LRES 35 2

*'* SUB-CATCHMENT MC-6

PERLND 44 14. i 0 RCHKES 35 1

PERLND 45 0.09 RCHRES 35 !

PERLND 54 0.90 RCH.KES 35 1

IMPLND 14 0.26 RCHRES 35 2

"'* SUB-CATCHMENT MC-7

PERLND 26 !I .26 COPY 55 21

PERLND 44 31.80 COPY 55 21

PERLND 54 3.20 COPY 55 21

IMPLND 14 0.03 COPY 55 22

**'note: SDN AGWO TO VACCA FARMS (135)NOT TO PONDS

"'" SUB-CATCHMENT SDN-1

PERLND 26 i. 97 RCHRES 552 6

PERLND 44 1.29 KCHRES 552 6

PEKLND 54 0.20 RCHRES 552 6

PERLND 26 i. 97 RCMRES 135 7

PERLND 44 1.29 RCHKES 135 7

PERLND 54 0.20 RCHRES 135 7

IMPLND 14 12.68 RCHRES 552 2

"'" SUB-CATCHMENT SDN-I-LWR

PERLND 44 4.79 RCHKES 552 6 J.ly200;
PERLND 54 C. 07 RCHKES 552 6 556-2912-00] (28)
PERLND 44 4.79 RCHRES 135 7
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0.07 RcHRES 135 7

PERLND 54 0.56 RCHRES 552 2
IMPLND 14

-o- SUB-CATCHMENT SDN-!-OFF

pEKLND 26 23.01 KCHRES 52 63.58 RCHRES 52 6

PERLND 44 i. 67 RCHRES 52 6
pERLND 54

PERLND 26 23.01 RCHRES 1353.5B RCHRES 135 7

PERLND 44 i. 67 RcHRES 135 7

PERLN D 54 8.00 RCHRES 52 2
IMPLND 14

_._ SUB-CATC}tMENT SDN-2X (TO POND)
0.63 COPY 61 26

PERLND 26 2.40 COPY 61 26

PERLND 44 0.86 COPY 61 26

PERLND 45 0.63 RCHRES 135 3

PERLND 26 2.40 RCHRES 135 7

PERLND 44 0.86 RCHRES 135 7

PERLND 45 0.36 COPY 61 22
IMPLND 14

_-- SUB-CATCHMENT SDN-3 (TO POND)

PERLND 26 23.56 RCHRE$ 43 6

PERLND 26 23.56 RCHRES 135 7

IMPLND 14 24.30 RCHRES 43 2

*-* SUB-CATCHMENT SDN-3X (TO POND)

PEKLND 26 1.61 RCHR_S 43 6

pERLND 45 23.77 RCHIKES 43 6

pERLND 26 i. 61 RCHRES 135 7
23.77 RCHR_S 135 7

PERLND 45

t-- SUB-CATCY/_ENT SDN-4 (TO POND)

PERLND 26 15.75 COPY 44 26

pERLND 44 i. 31 COPY 44 26

PERLND 45 0.99 COPY 44 26

PERLND 26 15.75 RCHRES 135 7

PERLND 44 1.31 RCHRES 135 7

PEKLND 45 0.99 RCHRES 135 7

IMPLND 14 12.26 COPY 44 22

--- SUB-CATCHMENT SDN-4X (TO POND)

PERLND 26 1.92 COPY 44 26

PERLND 44 0.75 COPY 44 26

PEKLND 45 8.31 COPY 44 26

PERLND 26 I. 92 RCHRES 135

PERLND 44 0.75 RCHRES 135 7

PERLND 45 8.31 RCHRES 135 7

IMPLND 14 4.21 COPY 44 22

*-- SUB-CATCHMENT IWS-NCPS (TO POND)

PERLND 26 4.78 RCHRES 242 6

PERLND 26 4.78 RCHRES 135 7

IMPLND 14 30.93 RCHRES 242 2

,'** SUB-CATCHMENT IWS-NSMP5 (TO POND)

PERLND 26 2.69 RCHRES 240 6

PERLND 44 1.97 RCHRES 240 6

PERLND 45 0.01 RCHRES 240 6

PERLND 26 2.69 RCHRES 135 7

PEKLND 44 i. 9_ RCHRES 135 7

PEKLND 45 0.0! RCHRES 135 7

IMPLND 14 1.95 RCHRES 240 2

"** SUB-CATCHMENT NEPL (TO POND)

PERLND 26 I0.00 RCHRE$ 452 6

PERLND 26 i0.00 RCHRE5 135 7

IMPLND 14 6.00 RCHRE$ 451 2 j.;y2002
IMPLND 14 26.29 RCHRES 452 2 556-2912-00] (28)

*-- SUB-CATChMENT CARGO (TO POND)
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IMPLND 14 8 .12 RCHRES 46 2

-_- SUB-CATCHMENT SDN3AI (TO VAULT)

IMPLND 14 5 .87 RCHRES 3_ 2

"_*" SUB-CATCHMENT SDN3AO (TO POND)

PERLND 26 0.08 RCHRES 237 6

PEKLND 44 0.03 RCHRES 237 6

PERLND 45 22.12 RCHRES 237 6

PERLND 26 0.08 RCHRES 135 7

PERLND 44 0.03 RCHRES 135 7

PERLND 45 22.12 RCHRES 135 7

IMPLND 14 2.35 RCHRES 237 2

-_- SUB-CATCHMENT SDWIO (TO POND)

PERLND 26 4.28 RCHRES 247 6

PERLND 44 0.69 RCHRES 247 6

PERLND 45 32.44 RCHRES 247 6

PERLND 26 4.28 RCHRES 135 7

PERLND 44 0.69 RCHRES 135 7

PERLND 45 32.44 RCHRES 135 U

IMPLND 14 1.64 RCHRES 247 2

-_- SUB-CATCHMENT SDNIAI (TO VAULT)

IMPLND 14 13.78 RCHRES 147 2

-_- SUB-CATCHMENT SDWIB (TO POND)

"'" AGWO TO 35, AS 57 IS D/S OF VACCA FARMS (135)

PERLND 26 21.25 RCHRES 570 6

PEKLND 44 2.39 RCHRES 570 6

PERLND 45 46.26 RCHRES 570 6

PERLND 26 21.25 RCHRES 35 7

PERLND 44 2.39 RCHRES 35 7

PERLND 45 46.26 RCHRES 35

IMPLND 14 26.95 RCHRES 570 2

"'" ADD SUB-CATCHMENT IWS-PRIMARY TO PREDEVELOPEMENT ONLY

*'*ROUTING FOR MILLER CREEK

"_" M1 TO M2 TO M3 TO STORAGE 50. M4 TO M5 TO STORAGE 50

RCHRES ! RCHRES 2 4

RCHRES 23 RCHRES 24 4

RCHRES 24 RCNRES 3 3

RCHRES 2 RCHRES 3 3

RCHKES 3 RCHRES 33 3

RCHRES 33 RCHRES 50 3

RCHKES 4 RCHRES 5 4

RCHRES 5 RCHRES 50 3

"'" PONDS TO 52, 53 & 54

RCHRES 242 RCHRES 240 5

"'" OVERFLOW ONLY TO 61

RCHRES 240 RCHKES 51 5

COPY 61 RCHKES 5i 12

COPY 44 RCHRES 51 12

RCHRES 51 RCHP.ES 52 3

RCHRES 43 RCHRES 54 3

*'' 2 NEPL VAULTS" (FK-Changed to elimlnate run-of-river tables)
RCHKES 451 COPY 45 ii

RCHRES 452 COPY 45 ii

COPY 45 COPY 645 I0

COPY 645 RCHRES 53 12

RCHRES 46 RCHRES 53 3

"'" NEW STREAM REACH 52 TO LAKE REBA .=3 TO RDF 54 (FK-changed to inser_ new POC at Lake
Reba )

RCHRES 552 RCHRES 52 3

RCHRES 52 RCHRES 53 3

RCHRES 53 COPY 53 11

COPY 53 RCHRES 54 12 .]s]y2001
RCHRES 50 RCHKES 54 3

"*" RDF 54 TO 35 556-2912-001 (28)
RCHRES 54 RCHRES 135 3
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<-Source-> <--A_es--> <-Target-> MBLK "'"

<Name> # <-factor-> <Name> # Tbl# ..t
*'" PONDS TO 34

RCHB_S 37 COPY 3n ii

RCHRES 237 COPY 37 I!

COPY 37 RCBRES 135 12

*o- SDWIA flow uo bypass added (FK, June 2001)

SDWIA. _ VAULT FLOW TO INF_LTKATION ! "'"

RCHRES 147 RCHRES 47 4

SDWIAi VAULT .-"LOW TO BYPASS "'"

RCHRES 147 COPY 70 15

STORMWATER Q IST EXIT AT POND G (Bypass) "'°

RCHRES 247 COPY 70 14

RCHRES 247 COPY 66 14

2ND EXIT TO INFILTRATION TANK-MILLER CREEK "'"

RCHRES 247 RCHRES 47 5

RCHRES 247 COPY 69 15

STOP/MWATER Q !ST EXTT TO BYPASS *'"

RCHRES 47 COPY 70 14

2ND EXIT TO SOIL AND MILLER CREEK "*"

RCSLRES 47 COPY 70 15

COPY BLOCK FOR OUTPUT PURPOSES °*"

RCHRES 47 COPY 62 14

RCHRES 47 COPY 63 15

RCHRES 147 COPY 67 14

RCHRES 147 COPY 68 15

**" --> output SDWIA infiltration discharge to WDM dataset 5 <--
RCHRES 47 COPY 47 15

COPY 70 RCHRES 135 12

RCHRES 34 RCHRES 135 4

RC}LRES 34 RCH_S 135 5

RCHP.ES 135 RC_LRES 35 3

RCHRES ! 0 RCHP.ES 16 3

--" PONDS TO 35

"'- Configura-ion changed to flow splitter to Pond D and Infiltra_-ion Basin 3 (FK, June

200!)

STORM. Q - IST EXIT OF FLOW SPLITTER TO POND D **"
RCHRES 570 RCHRES 5V 4

INFILTRATION Q - 2ND EXIT OF FLOW SPLI_"rER TO SOIL *'"

RCHP_S 570 RCHRES 257 5

STORM Q EXIT OF POND D TO MILLER CREEK ***
RCHRES 57 COPY 71 ii

COPY BLOCK FOR OUTPUT PURPOSES "°*

RCHRES 57 COPY 357 Ii

RCHRES 570 COPY 64 14

RCHRES 570 COPY 65 15

"'" --> ou:put SDWIB infiltration discharge to WDM da=aset 6 <--
RCHRES 257 COPY 56 14

RCH_S 257 COPY 57 15

RCHRES 257 COPY 71 14

R CHP_ES 257 COPY 71 15

COPY 71 RCHRES 35 12

RCHRES 35 COPY 55 !i

COPY 55 RCHRES 16 12

RCHRES Ii RCHRES 15 3

RCHRES 13 RCHRES 12 4

RCHRES 13 RCHRES i2 5

RCHRES 12 RCHRES 15 3

RCHRES 16 RCHRES 15 3

RCHRES 14 RCHRE S 17 3

RCHRES 15 RCHRES 17 3

END SCHEMATIC

NETWORK

"'" <MEMBER> SSYSSGAP<--MULT-->TKAN <-TARGET VOLS> <-MEMBER->

<NAME> # <NAME> TEM STRG<-FACTOR->STRG <NAME> _ # <-GRP> <NAME> # # "'"
END NETWORK

re.

RCHRES

GEN-INFO July 200]

RCHRES Name Nexits Unit Systems Printer °.o 556-2912-001 (28)

AR 046870



# - _< .................. ><---> User T-series Engl Metr LKFG "'"

1 Arbor Lake M 1 2 1 1 ! 62 0 0
2 ArDor Ck -03710 M 2 i 1 i 1 62 0 0
3 Arbor Ck M 3 1 1 1 1 62 0 0
4 Tub Lake M 4 2 1 i 1 62 0 0
5 Miller Ck SR518 M5 1 1 1 1 62 0 C

i0 Trib (0371G) M l0 1 1 1 1 62 0 0
ii Mll Ambaum Detention ! 1 1 1 62 0 0
12 Trib(0354) M 12 l 1 1 1 62 0 0
13 Burien Lake M 13 2 1 1 1 62 0 0
14 Trib (0353) M 14 1 1 1 1 62 0 0
15 M/S U/S OF 17 1 1 1 1 62 0 0
16 U/S OF 15 M/S 1 1 1 1 62 0 0
17 GAGE ! 1 1 1 62 0 0
23 BASIN M23 2 1 1 1 62 0 0
24 BASIN M24 1 1 I 1 62 0 0
33 detention m3 1 ! 1 1 62 0 O
34 LOKA LAKE 2 1 1 1 62 0 0
35 D/S OF VACA FARM 1 1 1 1 62 0 0
37 sdn3ai vault 1 1 1 1 62 0 0
38 MC basins 1 1 1 1 62 0 0

*** 39 SDN3A/SDWlA POC 1 1 1 1 62 0 0
43 schn3 pond ! 1 1 1 62 0 0

''" 44 schn4 pond 1 1 1 1 62 0 0
"'* 45 nepl poc 1 1 1 1 62 0 0

46 cargo pond 1 1 1 1 62 0 0
47 sdwla infiltration 2 1 1 1 62 0 0
50 sr 516 1 I ! 1 62 0 0
51 SDN2X X1 1 1 i 62 0 0
52 U/S OF LAKE REBA 1 I 1 1 62 0 0
53 Reba outflow 1 1 1 i 62 0 0
54 Miller RDF outflow 1 1 1 1 62 0 0
57 sdw!b pond 1 1 1 1 62 0 0
125 VACA FARMS 1 1 1 l 62 0 0
147 sdwia vault 2 1 1 1 62 0 0
237 sdn_ao-pond c 1 1 1 1 62 0 0
240 iwm-nc_s 2 ! 1 1 62 0 0
242 iws-nsmps 2 1 1 1 62 0 0
247 sdwla pond g 2 1 1 1 62 0 0
257 sdwlb infiltration 2 1 1 1 62 0 0
451 nepi VAULT 1 1 1 ! 62 0 0
452 nepl VAULT 1 1 1 1 62 0 0
552 SDN1 POC 1 1 1 1 62 0 0
570 SDWIB flow spli:ter 2 1 1 1 62 0 0

**" 645 nepl POC 1 ! 1 1 62 0 0
END GEN-INFO

ACTIVITY

RCHRES ..°...°t...._.. Active Sections -*-----o....w.°..

# - # HYFG ADFG CNFG HTFG SDFG GOFG OXFG NUFG PKFG PHFG **o
1 999 1 0 0 0 0 0 0 0 0 0

END ACTIVITY

PRINT-INFO

RCHRES _*''''''" .... ** Printou: Flags --............. "'" PIVL PYR
# - # HYDR ADCA CONS HEAT SED GQL OXRX NUTR PLNK PHCB "*- ......
1 999 5 0 O D 0 0 0 0 0 0 1 9

END PRINT-INFO

HYDR-PARMI

RCHRES Flags for each HYDR Section ...

# - % VC A1 A2 A3 ODFVFG for each --- ODGTFG for each FUNCT for each
FG FG FG FG possible exi= "*" possible exit possible exit
--_. e.... t... t tt_

1 0100 45000 00000 22222
2 OODO 40000 00000 22222
3 0000 40000 00000 22222

4 0 1 0 0 4 5 0 0 0 0 0 0 0 0 2 2 2 2 2 J._ 200!

5 12 0 0 0 0 4 0 0 0 0 0 0 0 0 0 2 2 2 2 2 55_2912-00!_13 0100 45000 00000 22222

AR 046871



14220000 40000 00000 22222
23 0100 45000 00000 22222
24330000 40000 00000 2222_
34 CI00 45000 00000 22222
35460100 40000 00000 22222
47 0100 45000 0C000 22222
5054 0100 40000 00000 22222
57 0100 40000 00000 22 22

100 135 0 1 1 0 4 0 0 0 0 0 0 0 0 0 2 2 2 2 2
147 0110 40000 00000 22222
237 01i0 40000 00000 22222
240 300 0 1 1 0 4 5 0 0 0 0 0 0 0 0 2 2 2 2 2
301 552 0 1 0 0 4 0 _ 0 0 0 0 0 0 0 2 2 2 2 2
570 0110 45000 00000 22222
END HYDR-PARM1

HYDR-PARM2
RCH_S
# - # _NO LEN DELTH STCOR KS DB50 "°"

< >< >< >< >< >< >< > t........................................................

1 ! 0.010 0.3
2 2 0.776 0.3
3 3 0.980 0.3
4 4 0.010 0.3
5 5 0.380 0.3

i0 10 0.380 0.3
ii I! 0.010 0.3
12 12 1.000 0.3
!3 13 0.015 0.3
14 14 0.450 0.3
15 15 0.735 0.3
16 16 0.587 0.3
17 17 0.379 0.3
23 23 0.379 0.0 0.3
24 24 0.379 0.3
33 33 0.200 0.3
34 34 0.852 0.3
35 35 0.663 0.3
37 37 0.010 0.0 0.3
3B 38 0.010 0.3
43 43 0.010 0.3
46 46 0.010 0.3
4_ 47 0.010 0.0 0.3
50 50 0.010 0.3
51 51 0.010 0.3
52 52 0.010 0.3
53 53 0.010 0.3
54 54 0.010 0.0 0.3
57 57 0.0!0 0.0 0.3

!35 135 0.350 0.3
147 147 0.010 0.0 0.3
237 237 0.010 0.0 0.3
240 240 0.010 C.3
242 242 0.010 0.3
247 247 0.010 0.0 0.3
257 257 0.010 0.0 0.3
451 451 0.0!0 0.0 0.3
452 452 0.010 0.0 0.3
552 552 0.010 0.0 0.3
570 570 0.010 0.0 0.3
END HYDR-PARM2

HYDR-INIT
RCHRE5 Initial conditions for each HYDR section -''
# - # "'' VOL Initial value of COLIND Initial value of OUTDGT

"'" ac-ft for each possible exit for each possible exit
<...... ><........ > ,---,,---,,---,,---,,---, ... ,___,,___,,___,,___,,___,

1 2.0 4.0 5.0

2 o.o 4.o J._ 2001
3 o.o 4.o 5562912.001_4 2.O 4.0 5.0
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5 C.0 4.0

10 0.0 4.0

11 0.0 4.0

12 C.0 4.0

13 10.0 4.0 5.0

14 G. 4.0

15 0 4.0

16 0 4.0

17 0 4.0

23 6 4.0 5.0

24 0 4.0

33 0 4.0

34 9 4.0 5.0

35 0 4.0

37 0 0 4.0

38 0 1 4.0

43 0 0 4.0

46 C 0 4.0

47 0 0 4.0 5.0

50 0 0 4.0

51 0.0 4.0

52 0.0 4.0

53 C.I 4.0

54 2.25 4.0

57 0.0 4.0

237 0.00 4.0

147 1.00 4.0 5.0

135 C.00 4.0

240 0.0 4.0 5.0

242 0.0 4.0 5.0

247 0.0 4.0 5.0

257 0.0 4.0 5.0

451 0.0 4.0

452 C.0 4.0

552 C.0 4.0

570 0.0 4.0 5.0

END HYDR-IN!T

END RCHRES

FTABLES

'''UPPER BASIN

FTABLE 1

"'" REVISED 8/16/00 ADDED 2ND OUTFLOW

ROWS COLS '''

ii 5

DEPTH AREA VOLUME OUTFLOW OUTFLOW2'''

O.OC 3.00 C.O0 0.00 G O0

2.50 3.00 7.50 0.00 0 Ii

3.00 3.00 9.00 1.80 0 ii

3.50 3.30 1O 58 5.00 0 i!

4.00 3.60 12 30 10.90 0 Ii

4.50 3.90 14 18 17.50 0 II

5.00 4.10 16 18 26.20 0 II

5.50 4.30 18 28 32.50 0 i!

6.00 4.50 20 48 35.90 0 i!

7.00 5.00 25 23 38.10 C ii

8.00 5.50 30 48 46.40 0 ii

END FTABLE 1

FTABLE 2

ROWS COLS "'"

9 4

DEPTH J%.KEA VOLUME OUTFLOW "'"

0.000 0.0000 0.0000 0.00
0.!00 0.2571 0.0129 0.16

0.500 0.3873 0.1417 6.53 Su_y 200/

i. 000 0. 5501 0.3761 25.95 556-2912-001(28)
1.500 0.7128 0.6918 59.86
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2.000 0.8756 1.0889 110.67

3.000 1.2011 2.1273 272.24

3.500 1.36_9 2.7685 387.38

4.000 1.5266 3.4912 528.19

END ._'TABLE 2

FTABLE 3

ROWS COLS "*"

!2 4

DEPTH AREA VOLUME OUTFLOW '''

0.000 0.0000 0.0000 0.00

0.100 0.9669 0.0483 0.13

0.500 1.0637 0.4545 4.92

!.000 1.1846 1.0165 17.12

1.500 1.3055 1.6390 34.92

2.000 1.4264 2 3220 57.95

2.500 1.5473 3 0654 86.14

3.000 1.6682 3 8693 119.53

3.500 1.7891 4 7336 158.24

4.000 1.9100 5 6584 202.41

4.500 2.0294 6 6310 251.52

5.000 2.1488 7 6624 306.28

END F'fABLE 3

._TABLE 4
-'' REVISED 8/16/00 ADDED 2ND OUTFLOW

ROWS C0LS "'"

7 5

DEPTH AREA VOLUME OUTFLOW OUTFLOW2 "'°

0.00 3.00 0.00 0.00 0.00

2.50 4.50 9.38 0.00 0.11

3.00 6.00 12.00 6.00 0.!i

4.00 10.00 20.00 13.00 0.11

5.00 15.00 32.50 20.00 0.11

6.00 20.00 50.00 26.00 0.ii

7.00 25.00 72.50 i6B.00 0.1i

END _'-TABLE 4

FTABLE 5

ROWS COLS "'"

i0 4

DEPTH A/_EA VOLUME OUTFLOW "''

0.000 0.0000 0.0000 0.00

0.i00 0.I010 0.0051 0.03

0.500 0.1754 0.0603 1.46

1 000 0.2684 0.1713 6.16

1 500 0 3614 0.3288 14.89

2 000 C 4544 0.5327 28.48

2 500 0 5474 0.7832 47.70

3 000 0 6404 1.0801 73.29

3 500 0 7334 1.4236 105.94

4 000 0 8264 1.8136 146.33

END FTABLE 5

FTABLE I0

ROWS COLS "'°

9 4

DEPTH AP_A VOLUME OUTFLOW "'"

0.000 0.0000 0.0000 0.00

0.I00 0.i010 0.0051 0.06

0.500 0.1660 0.0585 2.27

!.000 0.2472 0.1618 9.32

1.500 0.3285 0.3057 22.08

2.000 0.4097 0.4902 41.66

2.500 0.4909 0.7154 69.09

3.000 0.5722 0.9811 105.37

4.000 0.6887 1.6116 209.70

END FTABLE 10

Ju_ 2001
POST AMBAUM DETENTION "'" 556-2912-001(28)
FTABLE ii
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ROWS COLS "'"

12 4

DEPTH A/LEA VOLUME OUTELOW "°"

0.000 0.0000 0 0000 0.00

1.000 0.I000 0 2300 3.90

2.000 0.2000 0 6000 6.30

3.000 0.3000 0 9700 8.10

4.000 0.4000 1 3400 ll.10

5.000 0.5000 1 8200 16.00

6.000 0.6000 2 2700 19.10

7.000 0.7000 2 8300 21.60

8.000 0.8000 3 3700 30.80

9.000 0.9000 4 0000 38.10

i0.000 1.0000 4 6500 74.10

10.500 I.I000 5 2000 133.00

11.000 1.1500 6.0000 500.00

11.500 1.3000 11.000 1300.00

END FTABLE ii

FTABLE 12

ROWS COLS "_"

6 4

DEPTH AREA VOLUME OUTFLOW "'"

0.000 0.0000 0.0000 0.00

0.i00 0.6327 0.0316 0.15

0.500 0.7960 0.3174 5.87

1.000 1.0002 0.7664 21.53

1.500 1.2043 1.3176 46.43

2.000 1.4085 1.9708 81.20

3.000 1.8168 3.5834 183.79

4.000 2.2251 5.6044 336.22

5.000 2.6335 8.0337 545.30

6.000 3.0418 10.8713 817.51

END FTABLE 12

FTABLE 13

t._ REVISED 8/16/00 ADDED 2ND OUT.-LOW

ROWS COLS "'"

7 5
DEPTH AREA VOLUM_E OUTFLOW OUTFLOW2 t'"

0.000 40.000 0.0000 0.00 0.00

1.000 41.400 40.000 0.00 0.ii

1.500 42.000 60.000 10.00 0.II

2.000 42.700 80.000 16.00 0.Ii

2.500 43.300 i00.00 20.00 C.li

3.000 44.000 120.00 28.00 0.11

5.000 45.000 210.00 45.00 0.ii

END FTABLE 13

FTABLE 14

ROWS COLS _'_

6 4

DEPTH AREA VOLUME- OUTFLOW "'"

0.000 0.0000 0.0000 0.00

0.I00 0.3361 0.0168 0.24

0.500 0.3809 0.1602 9.04

1.000 0.4370 0.3647 31.61

1.500 0.4930 0.5972 65.00

2.000 0.5491 0.857? 108.85

2.500 0.6051 1.1462 163.33

3.000 0.6612 1.4628 228.78

END .=TABLE 14

FTABLE 15

ROWS COLS "'"

4 4

DEPTH AREA VOLUME OUTFLOW "'"

0.00 0.i0 0.00 0.00 Ju_200!1.00 1.00 0.55 91.00

2.00 i. i0 i. 60 268.00 5J(,-2912-001(28)
3.00 1.20 2.75 493.00
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END FTABLE !5

FTABLE 16

ROWS COLS "'"

4 4

DEPTH AREA VOLUME OUTFLOW "'"

0.00 0.10 C.00 0.00

1.00 1.00 0.55 74.00

2.00 1.10 1.60 219.00

2.00 1.20 2.75 403.00

END FTABLE 16

.='TABLE 17

ROWS COLS "'"

5 4

DEPTH AREA VOLUME OUTFLOW ...

0.00 0.I0 0.00 0.00

1.00 1.00 0.55 59.00

2.00 i.i0 1.60 173.00

3.00 1.20 2.75 318.00

4.00 1.30 4.00 484.00

END FTABLE 17

FT_Z_LE 23
ROWS COLS "'" HERMES

9 5

DEPTH AREA VOLUME OUTFLOW OUTFLOW ***

0.00 0.00 0.00 0.00 0.00 0.00

5.00 0.50 1.91 0.00 0.00 305.00

ll.00 0.79 5.79 0.00 0.00 311.00

15.00 I 13 9.64 0.50 0.01 315.00

19.00 i 72 15.34 0.50 0.05 319.00

29.00 2 86 38.25 0.50 0.i0 329.00

39.00 4 40 74.55 0.50 0.20 339.00

50.00 6 22 132.98 0.50 0.30 350.00

60.00 i0 00 1212.98 0.50 0.40 360.00

END FTABLE 23

FTABLE 24

ROWS COLS "''

9 4

DEPTH AREA VOLUME OUTFLOW "°*

0.000 0.0000 0.0000 0.00

0.I00 0.2571 0.0129 0.16

0.500 0.3873 0.1417 6.53

! 000 0.5501 0.3761 25.95

1 500 C.7128 0.6918 59.86

2 000 0.8756 1.0889 110.67

3 000 i.2011 2.1273 272.24

3 500 1.3639 2.7685 387.38

4 000 1.5266 3.4912 528.19

END FTABLE 24

}'TABLE 33

ROWS COLS "'"

II 4

DEPTH AREA VOLUME OUTFLOW *--

0 00 1.00 0.00 0.00

0 50 i 20 0.55 2.00

I 00 I 40 1.20 6.00

i 50 1 60 1.95 9.00

2 oo i BO 2.80 13.00
2 50 2 oo 3.75 16.5c
3 00 2 20 4.80 20.00

3 50 2 40 5.95 23.00

4 00 2 60 7.20 26.00

5.00 2 80 9.90 104.00

6.00 3 00 12.80 246.00 Ju_200l
END -_'fABLE 33 556.2912-001 (28)
FTABL£ 34
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ROWS COLS "'" REVISED 11/19/97 BASED ON HEC-RAS MODEL
*'' REVISED 8/16/00 ADDED 2ND OUTFLOW

6 5

DEPTH AREA VOLUME OUTFLOW OUTFLOW2"""

0 00 3.00 0.00 0.00 0 00

3 00 3.05 9.08 0.00 0 ii

4 00 3.10 12.15 0.00 0 II

5 00 3.15 15.28 0.00 0 ii

6 00 3.20 16.45 72.0 0 ii

7 00 3.25 21.68 225.0 0 ii

END FTABLE 34

FTABLE 25

ROWS COLS "'" REVISED 11/19/97 BASED ON HECRAS MODEL

5 4

DEPTH AREA VOLUME OUTFLOW *'"

0.00 0.I0 O.O0 0.00

1.00 i. I0 0.60 38.00

2.00 1.20 1.75 108.00

3.00 1.30 3.00 194.00

4.00 1.40 4.35 290.00

END F'fABLE 35

FTABLE 38

ROWS COLS *'"
7 4

DEPTH AREA VOLUME OUTFLOW "'"

0.000 0.0000 0.0000 0.00

!.000 0.4000 0.4000 2.00

1.500 0.5000 1.0000 4.00

2.000 0.9000 1.3000 II.00

2.500 1.3000 1.6000 15.00

3.000 1.6000 2.0000 18.00

3.500 1.9000 2.5000 20.80

END FTABLE 38

FTABLE 45

ROWS COLS °'"

4 4

DEPTH AREA VOLUME OUTFLOW "'"

0.000 0.0010 0.0000 0.00

0.000 0.0100 0.0100 10.00

0.100 0.i000 0.i000 100.00

I.O00 !.O000 i.OO00 1000.00

10.000 10.0000 10.0000 i0000.00

END .='fABLE 45

FTABLE 645

ROWS COLS °'"

4 4

DEPTH AREA VOLUME OUTFLOW "'"

0.000 0.0010 0.0000 0.00

0.000 0.0100 0.0100 10.00

0.i00 0.1000 0.!000 i00.00

1.000 1.0000 i.0000 !000.00

10.000 10.0000 10.0000 10000.00

END FTABLE645

FTABLE 50

ROWS COLS "'"

I0 4

DEPTH AREA VOLUME OUTFLOW °'"

0.00 1.00 0.00 0.00

0.50 i.i0 0.53 5.00

1.00 1.20 I.i0 15.00

1.50 1.30 1.73 25.00

2.00 1.40 2 40 35.00 J._200/2.50 1.50 3.13 52.00

3.00 1.60 3.90 70.00 556-29;2-00/(28)
3.50 1.70 4.73 87.00
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4.00 1.80 5.60 105.00

6.00 1.90 9.30 165.00

END FTABLE 50

FTABLE 52

ROWS COLS '''

6 4

DEPTH AREA VOLU_ OUT:"LOW "'"

0.000 0.0000 0.0000 0.00

0.100 6.3680 0.0184 C.25

0.500 0.3717 0.1664 9.39

1.000 0.3763 0.3534 31.06

2.000 C.3819 0.7325 94.37

3.000 0.3874 1.1171 174.33

END FTABLE 52

FTABLE 552

ROWS COLS "°" SDN1 VAULT EFFECTIVE DEPTH-12 FT RISER-24 INCHES

15 4

DEPTH AR_ VOLUME OUTFLOW "'"

0.000 0.4308 0.0000 0.00

1.290 0.4308 0.6520 0.Iii

2.130 0.4308 1.0760 0.143

3.530 0.4308 1.7830 0.184

4.640 0.4308 2.3430 0.211

5.200 0.4308 2.6260 0.223

6.320 0.4308 3.1920 0.246

7.430 0.4308 3.7530 0.267

8.200 0.4308 4.1410 0.280

9.220 0.4308 4.6570 0.407

10.190 0.4308 5.1460 0.567

11.250 0.4308 5.6820 0.954

12.100 0.4308 6.1110 2.130

12.300 0.4308 6.2120 4.730

13.700 0.4308 6.9190 21.360

END FTABLE552

-_TABLE 53

OLD LAKE REBA "'"

MAX DEPTH " 4.9 FEET *'"

30" CMP, 40 CFS DISCKARGE AT MAX DEPTH "°°

ROWS COLS "*"

7 4

DEPTH AREA VOLUME OUTFLOW "'"

0.000 2.4000 0.000C 0.00

1 000 2 5800 2.5000 18.00

2 000 2 9400 5.3000 26.00

3 000 3 4100 8.4000 31.00

4 000 3 8800 12.100 36.00

4 900 4 3000 15.800 40.00

6 000 4 3000 15.810 500.00

END FTABLE 53

FTABLE 54

EXISTING MILLER CREEK DETENTION FACILITY''' REVISED STORAGE/Q DATA

GATE SETTING: 2.0 FEET''' BASED ON ZAIIBKATION FILE
ROWS COLS '''

12 4

DEPTH AREA VOLUME OUTFLOW *'"

0.000 0.00 0.00 0.00

1.300 0.01 0.01 iC.00

2.000 0.01 0.02 20.00

2.900 0.70 0.40 30.00

4.000 1.50 i 50 40.0C

5.400 3.50 4 90 50.00

7.000 8.60 !3 30 60.00

8.800 15.60 34 80 70.00

i0.000 19.90 57 30 76.00 Js_200110.500 21.50 68 00 92.00

ll. O00 23.10 78 80 179.00 556-2912-001(28)

11.500 24.70 88 60 303.00
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END FTABLE 54

FTABLE 104

MILL,ER CREEK DETENTION FACILITY'-" WITH ADD'L AREA I A2 55.5 ACFT @ 10FT.

GATE SETTING: 2.C FEET''' EXISTING OUTLET NO LOW :-lOW CONTROL

ROWS COLS "'"

17 4

DEPTH AREA VOLtff4E OUTFLOW "'"

0.000 0.0000 0.0000 0.00

0.500 0.0100 0.0100 2.50

1.500 0.0300 0.2800 14.29

2.500 i.ii00 1.3900 24.88

3.500 2.6100 4.0000 34.51

4.500 4.6100 9.1400 43.20

5.500 7.1200 19.600 50.98

6.000 8.3600 21.180 54.53

6.500 11.870 30.060 57.87

7.000 15.370 38.930 61.00

7.500 18.870 47.800 63.91

8.000 21.860 59.160 66.62

8.500 24.850 70.510 69.12

9.000 27.340 84.160 71.42

9.500 29.820 97.820 73.53

I0.000 32.050 112.83 75.44

10.500 34.275 127.84 90.74

ll.500 38.220 161.54 320.00

END FTABLEI04

FTABLE 69

PKE-MILLER CREEK DETENTION FACILITY "w°

ROWS COLS "'"

12 4

DEPTH AP,EA VOLUME OUTFL_ ***

0.000 0.0000 0.0000 0.00
0.i00 C.!860 0.0093 0.12
C.500 0.2552 0.0975 4.84

1.000 0.3417 0.2467 18.49

1.500 0.4282 0.4392 41.30

2.000 0.5148 0.6750 74.40

2.500 0.6013 0.9540 119.01

3.000 0.6878 1.2763 176.30

_.500 0.7744 1.6418 247.41

4.000 0.8609 2.0506 333.43

4.500 0.9470 2.4992 434.59

5.000 1.0331 2.9905 552.33

END FTABLE 69

''* PROJECT CONDITION PONDS/VAULTS

FTABLE 452

ROWS COLS "'"

°'" NEW NORTH EMPLOYEE PARKING LOT VAULT (NEPL)

"*" pARALLEL VAULT BASED ON KCRTS EFFECTIVE DEPTH-20

20 4

DEPTH AREA VOLUME OUTFLOW "*"

0.00 3 214 0.000 0.000

i.I! 3 214 0.826 0.129

1.57 3 214 1.168 0.154

3.43 3 214 2.551 0.227

4.83 2 214 3.593 0.269

8.08 3 214 6.010 0.348

10.41 3 214 7.743 0.395

12.74 3 214 9.476 0.437

14.00 3 214 I0.413 0.458

14.65 3 214 10.897 0.557

16.09 3 214 I1.968 0.665

16.23 3 214 12.072 0.754

17.92 3 214 13.329 1.140

18.22 3 214 13.552 1.310

18.81 3.214 13.991 1.860 Ju_200J

19.11 3.214 14.214 2.190 556-2912-001 (28)
20.00 3.214 14.876 3.350
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20.20 3.214 15.025 5.110

20.70 32.14 15.397 14.820

21.00 32.14 15.620 18.560

END FTABLE452

FTABLE 451

ROWS COLS "'"

"'" NORTH EMPLOYEE PARKING LOT VAULT (NEPL)

"'" EXISTING VAULT W/MODIFIED OUTLET EFFECTIVE DEPTH" 18.0 FT.

14 4

DEPTH AREA VOLUME OUT._OW *'"

0.000 0.2240 0.0000 0.00

2.170 0.2240 0.4860 0.031

4.260 C.2240 0.9550 0.043

5.930 0.2240 1.3290 0.051

8.030 0.2240 1.8000 0.059

10.120 0.2240 2.2680 0.066

IZ.210 C.2240 2.7360 0.073

14.040 0.2240 3.1460 0.109

15.510 0.2240 3.4760 0.166

16.220 0.2240 3.6350 0.295

18.000 0.2240 4.0340 1.080

19.400 0.2240 4.1240 5.400

19.000 0.2240 4.2580 12.680

19.900 0.2240 4.4600 17.080

END FTABLE45!

_=TABLE 46

ROWS COLS *'"

SDN-6: 24TH STREET CARGO VAULT *'" EFFECTIVE DEPTH-14 FT RISER DIA'12 IN
20 4

DEPTH AREA VOLUME OUTFLOW ...

0.00 0.35 0.000 0.000

0.37 0.35 0.131 0.021

1.19 0.35 0.421 0.037

3.39 0.35 1.198 0.063

5.03 0.35 1.778 0.077

7.23 0.35 2.556 0.092

9.15 0.35 3.235 0.104

10.25 0.35 3.624 0.110

10.53 0.35 2 723 0.!ii

10.92 0.35 3 861 0.128

12.00 0.35 4 242 0.165

12.13 0.25 4 288 0.190

12.95 0.35 4 578 0.245

13.77 0.35 4 868 0.282

14.00 0.35 4.949 0.291

14.10 C.35 4.985 0.910

14.20 0.35 5.020 2.040

14.30 0.35 5.056 3.500

14.50 C.35 5.126 7.200

14.70 0.35 5.197 11.720
END FTABLE 46

"'" SDW-lA: 3RD RUNWAY POND G TO MILLER CREEK (LEVEL 2): "''
FTABLE 47

*'" PROJECT SDWIA EFFECTIVE DIAMETER-3.0

ROWS COLS *'' INFILTRATION TANK TO OBTAIN 0.3 CFS
14 5

DEPTH AREA VOLUME STORMQ INFILTRQ "'-
0.000 0.000 0.000 0.000 0.000

0.250 0.002 0.002 0.000 0.027

0.500 0.004 0.004 0.000 0.054

1.000 0.012 0.012 0.000 0.109

1.500 0.020 0.020 0.000 0.164

2.000 0.029 0.029 0.000 0.218

2.500 0.036 0.036 0.000 0.272 J._2001
3.000 0.041 0.0406 0.000 0.327 5J6-2912-001(28)
3.100 0.041 0.0419 0.596 0.338
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3.200 0.041 0.0420 1.685 0.349

3.300 0.041 0.0421 3.096 0.360

5.400 0.041 0.0422 4.766 0.371

3.500 0.041 0.0423 6.661 0.382

3.750 0.041 0.0424 12.237 0.409

END FTABLE 47

°'" SDW-IA: 3RD RUNWAY NORTH POND G TO MILLER CREEK ILEVEL 2): *'°

FTABLE 147

--° PROJECT SDWIA EFFECTIVE DEPTH=I4.0 FT RISER DIA 24 INCHES

ROWS COLS "'" VAULT BASED ON INFILTRATION-0.15CFS

17 5

DEPTH AREA VOLUME INFILTRQ BYPASS Q''"

G.000 0.689 0.000 0.0000 0.0000

0.010 C.689 0.007 0.1400 0.0000

!.000 0.689 0.689 0.1408 0.0000

2.000 0.689 1.377 0.1417 0.0000

4.000 0.689 2.755 0.1432 0.0000

6.000 0.689 4.132 0.1446 0.0000

8.000 0.689 5.510 0.1461 0.0000

I0.000 0.689 6.887 0.1475 0.0000

12.000 0.689 8.264 0.1489 0.0000

14.000 0.689 9.642 0.1503 0.0000

16.000 0.689 11.019 0.1517 0.0000

16.750 0.689 11.536 0.1517 10.7600

16.900 0.689 11.639 0.1517 13.9600

17.000 0.689 11.708 0.1517 16.1000

17.100 0.689 11.777 0.1517 18.5700

17.300 0.689 11.915 0.1517 23.8600

18.000 0.689 12.397 0.1517 45.5400

END FTABLEI47

_*_ 5DW-IA: 3RD RUNWAY NORTH POND G TO MILLER CREEK _LEVEL 2): *'*
FTABLE 247

*'* PROJECT SDWIA EFFECT!V_ DEPTH-12.0 _ RISER DIA 12 INCHES

ROWS COL5 "'" POND BASED ON INFILTRATION'0.15CFS

17 5

DEPTH AREA VOLUME STORMQ INFILTRQ *'*
0.000 1.300 0.000 0.00 0.00

O.010 1.310 0.010 0.001 0.15

1.000 1.320 1.320 0.007 0.15

2.000 1.342 2.650 0.010 0.15

3.000 1.363 4.000 0.012 0.15

4.000 1.385 5.370 0.013 0.15

5.000 2.672 8.000 0.015 0.15

6.000 2.739 10.700 0.017 0.15

7.000 2.807 13.470 0.018 0.15

8.000 2.876 16.300 0.019 0.15

8.300 2.896 17.176 0.031 0.15

9.000 2.945 19.210 0.041 0.15

I0.000 3.014 22.180 0.051 0.15

ii.000 3.084 25.228 0.058 0.15

ii.i00 3.092 25.540 0.675 0.15

i1.300 3.106 26.162 3.260 0.15

12.000 3.155 28.340 15.190 0.15
END FT_LE247

"*_ SDN3A: 3RD RUNWAY VAULT TO MILLER CREEK ILEVEL 2): **"
.=_fABLE 37

**" PROJECT C SDN3A EF-='ECTIVE DEPTH=II.0FT RISER DIA=24 INCHES

ROWS COLS *'* VAULT BASED ON IMPERVIOUS TOP SURO
14 4

DEPTH AREA VOLUME- OUTFLOW "*°

0.00C 0.644 O.000 0.000

0.010 0.644 0.006 0.001

1.000 0.644 0.643 0.016

3.980 0.644 2.558 0.033

6.030 0.644 3.876 C.041

9.010 0.644 5.792 0.050 Ju_2002
10.00 0. 644 6. 428 0. 052 J56-2912-001 (28)
10.46 0.644 6.724 0.072
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II.00 0 644 7.071 0.082

I!.i0 0 644 7.135 0.699

11.20 C 644 7.199 1.830

11.30 0 644 7.264 3.290

11.40 0 644 7.328 5.020

11.60 0 644 7.456 9.140

END FTABLE 37

... SDN3A: 3RD RUNWAY POND C TO MILLER CREEK (LEVEL 2): **"

FTABLE 237

"'" PROJECT C SDN3A EF.='ECTIVE DEPTH" 9.0PT RISER DIA-24 INCHES

ROWS COLS "'" POND BASED ON INTERFLOW AND PERVIOUS TOP SURO

19 4

DEPTH AREA VOLUME OUTFLOW "'*

0.000 1.3090 0.000 0.00

0.020 1.3120 0.026 0.009

1.020 1.3550 1.358 0.070

2.070 1.4030 2.806 0.100

3.130 1.4530 4.320 0.123

4.020 1.4980 5.632 0.139

5.070 1.5460 7.229 0.156

7.750 1.6720 11.549 0.193

7.800 1.6800 11.633 0.199

7.850 1.6840 11.718 0.213

8.250 1.7050 12.395 0.249

8.340 1.7090 12.549 0.270

8.570 1 7210 12.944 0._13

8.950 1 7410 13.601 0.354

9.500 1 7690 14.567 0.399

9.600 1 7740 14.744 0.714

9.800 i 7850 15.100 2.020

10.300 ! 8110 15.999 3.840

10.900 I 8430 17.095 4.960

END FTABLE237

*'- SDN-3X: 3RD RUNWAY NORTH VAULT (LEVEL 2): _..

FTABLE 43

ROWS COLS ... EFFECTIVE DEPTH-20 FT RISER DIA-24 INCHES

21 4

DEPTH AREA VOLUME FLOW "°*

(FT) (ACRES) (ACRE-FT) (FT3/S) "'*
0 00 1.288 0.00 0.00

0 14 1.288 0.180 0.067

1 39 1.288 1.790 0.216

3 35 1 288 4.314 0.336

5 31 1 288 6.839 0.423

8 06 1 288 10.380 0.521

8 84 1 288 11.385 0.545

10 02 1 288 12.905 0.580

!I 98 i 288 15.429 0.635

12 37 1.288 15.931 0.645

14.00 1.288 18.030 0.686

14.10 1.288 18.!59 0.705

14.91 1.288 19.202 0.757

16.09 1.288 20.722 0.810

18.00 1.288 23.182 0.881

18.32 1.288 23.594 1 150

18.76 1.288 24.161 I 360

20.00 1.288 25.758 1 680

20.10 1.288 25.886 2 320

20.50 1.288 26.402 8 620

20.80 1.288 26.788 15 370

END FTABLE 43

"'" SDN-4X/2X: 3RD RUNWAY NORTH VAULT (COMBINED FACILITY)
FTABLE 5i

ROWS COLS **- EFFECTIVE DEPTH-19FT RISER DIA-24 INCHES
2O 4

DEPTH AREA VOLUME OUTFLOW °°* Ju_200]

(FT) (ACRES) (ACRE-FT) (FT3/S) "'* JJ6-2912-001 (28)
0.00 0.789 0.000 0.000
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0.16 0.789 0.126 0.056

1.51 0.789 1.192 0.169

3.26 0.789 2.588 0.249

5.49 0.789 4.332 0.322

7.26 0.789 5.729 0.370

I_.35 0.789 E.i68 0.442

12.12 0.789 9.564 0.478

13.44 G.789 10.606 0.503

14.33 0.789 11.308 0.520

15.57 0.789 12 287 0.654

16.72 0.789 13 194 0.828

17.19 0.789 13 565 0.950

17.63 0.789 13 913 1.030

18.00 0.789 14 205 1.080

19.00 C.789 14 994 1.960

19.10 0.789 15 073 2.580

19.40 0.789 15 309 6.930

19.60 0.789 15 467 11.080

20.00 0.789 15 783 17.190

END FTABLE 51

*-- SDW-IB:3RD RUNWAY CENTRAL SOUTH POND D TO MILLER CREEK (LEVEL 2): '''

FTABLE 57

ROWS COLS "'* EFFECTIVE DEPTH " 14.0 FT

17 4

DEPTH AREA VOLUME STORMQ "'"

(._T) (ACRES) (ACRE-FT] (FT3/S) "*"

0.00 2.430 0.000 0.000

0.01 2.430 0.041 0.010

1.00 2.680 2.411 0.183

2.00 2.760 4.860 0.257

3.00 2.818 7.370 0.319

4.00 3.079 9.945 0.366

5.00 5.832 15.320 0.411

6.00 5.927 20.742 0.450

7 00 6.022 26.264 0.481

8 00 6.118 31.888 0.518

9 00 6.210 37.613 0.550

IC 00 6.311 43.441 0.583

!! 00 6.408 49.372 0.609

12 00 6.607 55.406 0.634

13 00 6.405 61.543 C.764

14 00 6.504 67.786 1.320

15 00 7.000 70.000 16.600

END .=TABLE 57

"'" SDW-IB:3RD RUNWAY CENTKAL SOUTH POND D TO MILLER CREEK (LEVEL 2): '''

FTABLE 257

''' PROJECT SDWIB EFFE_T_Vi'- DIAMETER=3.0 FT

ROWS COLS "'" INFILTRATION TANK TO OBTAIN 0.2 CFS

15 5

DEPTH AREA VOLUME- STORMQ INFILTRQ "''

0.000 0 00! 0.000 0.000 0.000

0.010 0 00! 0.001 0.000 0.002

0.250 0 002 0.002 0.000 0.017

0.500 0 004 0.004 0.000 0.035

i.000 0 012 0.012 0.000 0.071

1.500 0 020 0.020 0.000 0.106

2.000 0 029 0.029 0.000 0.142

2.500 0 036 0.036 0.000 0.178

3.000 0 041 0.0406 0.000 0.213

3.100 0 041 0.0420 0.596 0.220

3.200 0 041 0.0421 1.685 0.227

3.300 0 041 0.0422 3.096 0.233

3.400 0 041 0.0423 4.766 0.241

3.500 0 041 0.0424 6.661 0.248

3.750 0 041 0.0425 12.237 0.266
END PTABLE257

Ju_ 2001

FTABLE 570 556-2912-00! (28)
*'" PROJECT SDWIB FLOW SPLITTER (to 257 and 57)
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ROWS COLS "''

15 5

DEPTH A._EA VOLUME STORMQ INFILTRQ "'"

0.000 0.00 0.000 0.000 0.000

0.i00 0 01 0.0002 0.000 0.050

0.400 0 0! 0.0009 0.000 0.II0

0.600 0 0! 0.0014 0.000 0.130

0.750 0 01 0.0017 0.000 0.150

0.800 0 01 0.0018 0.720 0.150

1.000 C 01 0.0023 8.050 0.170

I.I00 0.01 0.0025 13.330 0.180

1.200 0.01 0.0027 19.440 0.190

1.300 0.01 0.0030 26.270 0.190

1.400 C.0i 0.0032 33.750 0.200

1.420 0.01 0.0033 35.320 0.200

1.440 0.01 0.0033 36.910 0.200

1.450 0.01 0.0034 37.920 0.200

1.460 0.01 0.0035 38.530 0.200

END FTABLE570

.=TABLE 61

ROWS COLS "'"

''' SDN-2X: DETAIN OVERFLOW FROM NCPS AND NSMPS-

17 4

DEPTH AREA VOLUME OUTFLOW "'*

0.000 0.5740 0.0000 0.00

1.200 0.5740 0.7710 0.151

2.220 0.5740 i.4270 0.205

3.240 0.5740 2.0830 0.247

3.650 0.5740 2.3460 0.262

4.260 0.5740 2.7380 0.283

4.660 0.5740 2.9950 0.296

5.680 0.5740 3.6510 0.327

6.640 0.5740 4 2680 0.517

7.650 0.5740 4 9170 0.644

S.670 0.5740 5 9710 0.739

9.810 0.5740 6 3570 0.836

10.700 0.5740 6 8780 0.894

12.000 0.5740 7 7130 0.978

12.100 0.5740 7.7780 1.600

12.300 0.5740 7.9060 4.200

12.800 0.5740 8.2280 14.560

END FTABLE 61

PKE AMBAUM DETENTION "'"

FTABLE IIi

ROWS COLS "'"

15 4

DEPTH AREA VOLUME OUTFLOW '''

0.000 0.0000 0.0000 0.00

0.500 0.2160 0.0750 5.30

1 000 0.2730 0.1990 21 I0

1 500 0.2890 0.3410 43 90

2 000 0.2900 0.4830 68 80

2 500 0.2910 0.6070 89 I0

3 000 0.2950 C.6820 90 00

3 500 0.3000 2.1000 i00 00

4.000 0.3050 2.5000 105 00

4.500 0.3100 3.0000 !i0 00

5.000 0.3200 3.5000 120 00

5.500 0.3300 4.0000 130 00

6.000 0.3800 5.0530 166 48

6.500 0.3980 5.9430 225 31

7.000 0.4150 6.9040 320 I0

END FTABLEI ii

FTABLE 135

ROWS COLS **° VACA FARM

6 4 J._ 2001

DEPTH AREA VOLUME OUTFLOW **- ##(,-2912-001 (283
0.00 0.i0 0.00 0.00
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1.00 0.10 0.10 4.00

2.00 0.Ii 0.21 8.00

2.50 1.00 0.48 13.00

3.50 6.50 4.23 86.00

4.50 13.00 13.98 235.00

END FTABLEI35

E'fABLE 240

"'" NORTH SNOWMELT PUMP STATION [SDN-2) (INSTALLED IN LATE 1997/1998) ttw

ROWS COLS

14 5

DEPTH AREA VOLUME (IWS) (SDS) "'"

(FT) (ACRES) (ACRE-FT) (CFS) (CFS) *'"

C.O 0.002 0.00 0.00 0.00

1.00 0.002 0.0023 0.00 0.00

2.00 0.002 0.0046 1.67 0.00

3.00 0.002 0.0069 1.67 0.00

4.00 0.002 0.0092 1.67 0.00

5.00 0.002 0.0115 1.67 0.00

5.25 0.002 0.0121 1.67 1.53

5.50 0.002 0.0126 i.67 6.06

5.75 0.002 0.0132 1.67 12.65

6.00 0.002 0.0138 !.67 19.83

6.25 0.002 0.0144 1.67 25.66

6.50 0.002 0.0149 1.67 25.70

6.75 0.002 0.0155 1.67 26.70

7.00 0.002 0.0161 1.67 50.00

END FTABLE240

FTABLE 242

"'" NORTH CARGO PUMP STATION (SDN-2) (INSTALLED IN OCTOBER 1997)

ROWS COLS "'*

14 5

DEPTH AAEA VOLt_E {IWS) (SDS) "'"

(FT.) (ACRES) (ACRE-FT) (CF5) (CFS) "'"

0.0 0.002 0.00 0.00 C.O0
1.00 0.002 0.0023 0.00 0.00

2.00 0.002 0.0046 6.13 0.00

3.00 0.002 0.0069 6.13 0.00

4.00 0.002 C.0092 6 13 0.00

5.00 0.002 C.0115 6 13 0.00

5.25 0.002 0.012! 6 13 0.28

5.50 0.002 0.0126 6 !3 1.16

5.75 0.002 0.0!32 6 13 2.53

6.00 0.002 0.0138 6 13 4.23

6.25 0.002 0.0144 6 13 6.05

6.50 0.002 0.0149 6 13 7.72

6.75 0.002 0.0155 6 13 8.50

7.00 0.002 0.0161 6 13 20.0

END FTABLE242

END FTABLES

MASS-LINK

<Volume> <-Grp> <-Mer_ber-><--Mult--> <Target> <-Grp> <-Me_er->*'"

<Name> <Name> # #<-factor-> <Name> <Name> # #''"
MASS-LINK 1

conversion from acre-inches _o azre-f: (i/12) "'"

PERLND PWATER PERO 0.0833333 RCHKES INFLOW IVOL
END MASS-LINK 1

MASS-LINK 2

IMPLND IWATER SURO 0.0833333 RCHRES INFLOW IVOL
END MASS-LINK 2

MASS-LINK 3

RCHRES ROFLOW RCHRES INFLOW

END MASS-LINK 3 J._ 2001

MASS-LINK 4 _56.2912-001 (28)

RCHRES OFLOW OVOL i RCHRES INFLOWIVOL
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END MASS-LINK 4

MASS-LINK 5

RCHRES OFLOW OVOL 2 RCHRES INFLOW IVOL

END M.ASS-LINK 5

MASS-LINK 6

PERLND PWATER SURO 0.0833333 RCHRES INFLOW IVOL

PERLND PWATER IFWO 0.0833333 RCHRES INFLOW IVOL

END MASS-LINK 6

MASS-LINK 7

PEKLND PWATER AGWO 0.0833333 RCHRES INFLOW IVOL

END MASS-LINK 7

MASS-LINK i0

COPY OS_PUT MEAN COPY INPUT

END MASS-LINK i0

MASS-LINK ll

RCHRES ROFLOW COPY INPUT

END M_S-LINK ii

MASS-LINK 12

COPY OUTPUT MEAN RCHRES INFLOW IVOL

END MASS-LINK 12

MASS-LINK 14

RCHRES OFLOW OVOL 1 COPY INPUT MEAN

END MASS-LINK 14

MASS-LINK 15

RCHRES OFLOW OVOL 2 COPY INPUT MEAN

END MASS-LINK 15

MASS-LINK 21

PERLND PWATER PERO 0.0833333 COPY INPUT M_

END MASS-LINK 21

MASS-LINK 22

IMPLND IWATER SURO 0.0833333 COPY INPUT MEAN

END MASS-LINK 22

MASS-LINK 26

PERLND PWATER SURO 0.0833333 COPY INPUT MEAN

PERLND PWATER IFWO 0.0833333 COPY INPUT MEAN

END MASS-LINK 26

MASS-LINK 27

PERLND PWATER AGWO 0.0833333 COPY INPUT MEAN

END MASS-LINK 27

END MASS-LINK

COPY

TIMESERIES

Copy-opn -*-
# - # NPT NMN **-

3_ 71 1

240 242 !

357 357 1

645 645 1

END TIMESER_ES

END COPY

END RUN

Ju_ 200/
55_29/;-ooJ(28)
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RUN

GLOBAL

""" SEATAC AIRPORT HSPF BASIN MODEL OF MILLER CREEK

"'" FILE: MC23AGIP.INP - 2006 future condition

""" Second run to apply re-lnfil:ra_.ion

"'* BASED ON MILL64.1NP FILE FROM AQUA TERRA

"'" MC22WDM :

"'" ADDED PERLND 47,57,

"'" ADDED GROUND WATER INEILTRATION TO WDM FOR USE WITH MCAGWC.INP

"'" FK revised SDWIA and SDWIB with flow splitters, suorages at SDN3/3X, SDN2X/4X;
--- FK revised MC-I and SDN-2X land uses, added POC a_ Lake Reba, removed run-of-

rlver tables

MILLER CREEK BASIN HSPF MODEL

"-" START 1994 l ! 0 C END 1996 8 30 24 0

START 1948 I0 1 0 C END 1997 i 31 24 0

RUN INTERP OUTPUT LEVEL 6

RESUME_ 0 RUN !

END GLOBAL

FILES

<:ype> <fun>'''< ............ fname ............................................. >
MESSU 24 M.'LL .MES

WDM 25 MCPOND23 .WDM

61 PER. L6!

62 RCH. L62

END FILES

OPN SEQUENCE

_NGRP INDELT 01 :00

PERLND 16

PERLND 26

PERLND 34

PEKLND 44

PERLND 45

"'" spec_a! PERLND for infiltration SDWIA

PEKLND 47

PE.KLND 54

"'" special PERLND for infiltration SDWIB
PERLND 57

IMPLND 14

RCHRES 1

RCHRES 23

RCHRES 24

RCHRES 2

RCHRES 3

RCHRES 33

RCHRES 4

RCHRES 5

RCHRES 50

RCHRES 242

RCHRES 240

COPY 61

COPY 44

RCHRES 51
R CHRES 43

RCHRES 451

RCHRES 452

COPY 45

COPY 645

RCHRES 46

RCHRES 552

RCHRE S 52

RCHRES 53

COPY 53

RCHRES 54

RCHRE5 37

RCHRES 237

COPY 3 7

RCHRES 147 July 200JRCHRES 247

COPY 66 556-2912-00] (28)
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COPY 69

RCHRES 47

COPY 62

COPY 63

COPY 67

COPY 68

*-* ouupu= spe=ial PERLND outflow to check
COPY 47

COPY 70

RCSLRES 34

RCHBES 135

RCHRES 570

RCHB_S 57

RCHRES 257
COPY 64

COPY 65

COPY 357

COPY 56

*** output special PERLND outflow to check
COPY 57

COPY 71

RCHRES 35

COPY 55

RCHRES I0

RCHRES 16

RC_L_S ii

RCHRES 13

RCHIKES 12

RCHRES 15

RCHRES 14

RCHRES 17

END INGRP

END OPN SEQUENCE ***

PERLND

GEN-INFO

<PLS > Name NBLKS Unit-systems Printer **"
t serles# - # User - Engl Me_r **
in out *'*

16 TFM.- TILL FOR MOD 1 1 1 1 61 0

26 TGM- TILL GR MOD 1 1 1 1 61 0

34 OF - OUTWASH FOR 1 1 1 1 61 0

44 OG - OUTWASH GR 1 1 1 1 61 0

"*'PERLND FOR NEW AIRPORT FILL; NONE IN CALIBRATION

45 AIRPORT FILL 1 1 1 1 61 0

47 OG - INFILTRATION I 1 ! 1 1 61 0

54 SA - _TLANDS ! 1 1 ! 61 0

57 OG - INFILTRATION 3 1 1 1 1 61 0

END GEN-INFO

ACTIVITY

<PLS > *'**'*''''''* Ac=ive Sections °.....to......t°..._...t.t**.

# - # ATMP SNOW PWAT SED PST PWG PQAL MSTL PEST NITR PHOS TRAC °°*

14 200 0 0 1 0 0 0 0 0 0 0 0 0

END ACTIVITY

PRINT-INFO

<PLS > *°°" ................. Prlnz-flags ......................... PIVL PYR

# - # ATMP SNOW PWAT SED PST PWG PQAL MSTL PEST NITR PHOS TRAC "*''**'*°

14 200 0 0 5 0 0 0 0 0 0 0 0 0 1 9

END PRINT-INFO

PWAT-PARM!

<PLS > ................. Flags ....................
# - # CSNO RTOP UZFG VCS VUZ VNN VIFW VIRC VLE ***

14 200 0 0 0 0 0 0 0 0 0

END PWAT-PAKM1

PWAT-PARM2

<PLS > "'°

# - # *''FOREST LZSN INFILT LSUR SLSUR KVARY AGWRC

16 9.0000 0.3200 400.00 0.i000 0.5000 0.9960

26 9.0000 0.1200 400.00 0.i000 0.5000 0.9960 Ju_ 200/

34 I0.0000 2.0000 400.00 0.0500 0.3000 0.9960 5_6.2912-001(28)
44 I0.0000 0.8000 400.00 0.0500 0.3000 0.9960
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45 7.5000 0.0200 300.00 0.0700 0.0000 C.9960

47 I0.0000 0.8000 400.00 0.0500 0.3000 0.9960

54 8.0000 2.0000 i00.00 0.0010 0.5000 0.9960

57 i0.0000 0.8000 400.00 0.0500 0.3000 0.9960

END ?WAT-PARM2

PWAT-PAP.M5

<PLS >''"

# - #''" FETMAX PETMIN INFEXP INFILD DEEPFR BASETF AGWETP

16 2.0000 2.0000 0.33 0.00 0.0

26 2.0000 2.0000 0.33 0. C.

34 2.0000 2.0000 0.33 0.00 0.0

44 2.0000 2.0000 0.33 0. 0.

47 2.0000 2.0000 0.33 0. 0.

45 2.0000 2.0000 0.33 0. C.

54 I0.000 2.0000 0.33 0. 0.7

57 2.0000 2.0000 0.33 0. 0.

END PWAT-PARM3

PWAT-PA/LM4

<PLS > -*-

# - _ CEPSC UZSN NSUR INTFW IRC LZETP*'"

16 0.2000 0.7500 0.3500 9.000 0.7000 0.7000

26 0.1000 0.3750 0.2500 9.000 0.7000 0.2500

34 0.2000 0.7500 0.3500 0.000 0.7000 0.7000

44 0.I000 0.7500 0.2500 0.000 0.7000 0.2500

47 0.i000 0.7500 0.2500 0.000 0.7000 0.2500

45 0.1000 0.2800 0.2500 6.000 0.1500 0.6000

54 0.1000 2.2500 0.5000 1.000 0.7000 0.8000

57 0.100D 0.7500 0.2500 0.000 0.7000 0.2500

END PWAT-PARM4
PWAT-STATE!

<PLS > PWATER s_a_e variables *t-

# - #''" CEPS SURS UZS !FWS LZS AGWS GWVS

16 0.078 O. 0.2500 0.i0 2.000 2.000 0.000

26 0.051 0. 0.2500 0.i0 2.000 2.000 0.000

34 0.078 0. 0.2500 0.10 2.000 2.000 C.000

44 0.051 0. 0.2500 0.10 2.000 2.000 0.000

47 0.051 0. 0.2500 0.i0 2.000 2.000 0.000

45 0.051 0. 0.2500 0.I0 2.000 2.000 0.000

54 0.051 0. 0.2500 0.I0 2.000 2.000 0.000

57 0.051 0. 0.2500 0.i0 2.000 2.000 0.000
END PWAT-STATEi

END PEKLND

IMPLND

GEN-INFO

<ILS > Name Unit-systems Prin_er -_.

# - # User _-serles Engl Me_r *--
in OUt *..

14 IMPERVIOUS 1 1 1 60 0
END GEN-INFO
ACTIVITY

<ILS > * ...... "* .... Active Sections ---°

# - # ATMP SNOW IWAT SLD IWG IQAL ---

14 0 0 1 0 0 0
END ACTIVITY

PRINT-INFO

<ILS > "°-----° Print-flags *------* PIVL PYR

# - # ATMP SNOW IWAT SLD ZWG IQAI -*-------

14 0 0 6 0 0 0 1 9
END PRINT-INFO

!WAT-PARM!

<ILS > Flags -°-

# - # CSNO RTOP VRS VNN RTLI ---

14 0 0 0 0 0
END IWAT-PARMI

IWAT-PARM2

<ILS >
to*

# - # LSUR SLSUR NSUR RETSC *'' Ju_ 200/14 Z00.00 0.0100 O.ZO00 0.1000
END IWAT-PARM2 556-2912-001 (28)
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IWAT-PARM3 ...

<ILS > ...
# - # PETMAX PETMIN

14

END IWAT-PARM.3

IWAT-STATE! ...
<ILS > IWATER state variables

# - # PETS SURS "'"

14 1.0000E-3 1.0000E-3

END IWAT-STATEI

END IMPLND ...

EXT SOURCES

--- NOTE: The only RCHRES that precip and PET are applied to are lakes and ponds

--° FOLLOWING RCHRES ARE PONDS: 57, 247, 237 t.°

<-Volume-> <Member> SsysSgap<--Mult-->Tran <-Targe: vols> <-Grp> <-Member-> "'"

<Name> # <Name> # tem s:rg<-factor->strg <Name> # # <Name> # # "'"

-°° PRECIP/EVAP TO PERVIOUS/IMPERV SURFACES

WDM 1002 PREC ENGLZERO 1.00 PERLND 14 200 EXTNL PREC

WDM 1002 PREC ENGLZERO 1.00 IMPLND 14 EXTNL PREC

WDM 1 EVAP ENGLZERO 0.8 PERLND 14 200 EXTNL PETINP

WDM 1 EVAP ENGLZERO 0.8 IMPLND 14 EXTNL PETINP

..... > lateral inflow from reinfiltration chamber for SDWIA

WDM 5 FLOW ENGLZERO 1.0 PER/.ND 47 EXTNL AGWLI

--- --> lateral inflow fro_. reinfil:ration chamber for SDWIB

WDM 6 FLOW ENGLZERO 1.0 PERLND 57 EXTNL AGWLI

--- PRECIP/EVAP TO LAKES

WDM 1002 PREC ENGLZERO RCHRES 1 EXTNL PREC

WDM 1 EVAP ENGLZERO 0.8 RCHRES 1 EXTNL POTEV

WDM 1002 PREC ENGLZERO RCHRES 4 EXTNL PREC

WDM 1 EVAP ENGLZERO 0.8 RCHRES 4 EXTNL POTEV

WDM 1002 PREC ENGLZERO RCHRES 11 EXTNL PREC

WDM 1 EVAP ENGLZERO 0.8 ROHRES 11 EXTNL POTEV

WDM 1002 PREC ENGLZERO RCHRES 13 EXTNL PREC

WDM 1 EVAP ENGLZERO 0.8 RCHRES 13 EXTNL POTEV

WDM 1002 PPEC ENGLZERO RCHKES 23 EXTNL PREC

WDM 1 EVAP ENGLZERO 0.8 RCHRES 23 EXTNL POTEV

WDM 1002 PKEC ENGLZERO RCHRES 34 EXTNL PREC

WDM 1 EVAP ENGLZERO 0.8 RCHRES 34 EXTNL POTEV

WDM 1002 PREC ENGLZERO RCHRES 53 EXTNL PREC

WDM ! EVAP ENGLZERO 0.8 RCHRES 53 EXTNL POTEV

WDM 1002 PREC ENGLZERO RCHRES 54 EXTNL PREC

WDM 1 EVAP ENGLZERO 0.8 RCHRES 54 EXTNL POTEV

WDM 1002 PREC ENGLZERO RCHRES 237 EXTNL PREC

WDM 1 EVAP ENGLZERO 0.8 RCHRES 237 EXTNL POTEV

WDM 1002 PREC ENGLZERO RCHPES 247 EXTNL PREC

WDM 1 EVAP ENGLZERO 0.8 RCHRES 247 EXTNL POTEV

WDM 1002 PREC ENGLZERO RCHRES 57 EXTNL PREC

WDM 1 EVAP ENGLZERO 0.8 RCHRES 57 EXTNL POTEV
END EXT SOURCES

EXT TARGETS

<-Volume-> <-Grp> <-Member-><--Mul:-->Tran <-Volume-> <Member> Tsys Tgap Amd °''

<Name> # <Name> # #<-factor->strg <Name> # <Name> tem strg strg "'°
''*PROJECT CONDITION FLOWS

"*" RCHRES-LOCATION:

"'° 54-MCDF 43-SDWIA INFILTRATION TANK 43-SDN3X 247-SDWIA POND G

"'° 17-MOUTH 49=SDW2 44-SDN4X 52=SDNI 451- EXISTING NEPL

°'" 6!-SDN2X 57=SDWIB 5i-SDN2X+SDN4X 53-Lake Reba 452-NEW NEPL
**" 45-NEPL POC 55-SR509 39-SDN3A/SDWIA POC

"°" 46=CARGO 37-SDN3AI VAULT 237=SDN3AO POND

"'° GAUGE POINTS (17-MOUTH, 54-MILLER RDF, 55-SR509)

RCHRES 17 HYDR RO I i WDM 113 FLOW ENGL REPL

COPY 55 OUTPUT MEAN 1 1 12.1 WDM I18 FLOW ENGL REPL

RCHRES 54 HYDR RO I i WDM 114 FLOW ENGL REPL
"'" DETENTION POND FLOWS

COPY 61 OUTPUT MEAN 1 1 12.1 WDM !01 FLOW ENGL REPL Ju_ 200/

RCHRES 552 HYDR RO 1 1 WDM 102 FLOW ENGL REPL 556-29/2-_] (28)RCHRES 451 HYDR R0 ! i WDM 105 FLOW ENGL REPL
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RCHRES 452 HYDR RO 1 i WDM 119 FLOW ENGL REFL

RCHRES 46 HYDR RO 1 i WDM 106 FLOW ENGL REPL

"'" write RCHRES 47 (Inf. Area # 1)ou=lez 1 and 2 no WDM 107 and 108 like sc:
COPY 62 OUTPUT MEAN 1 1 12.1 WDM 107 FLOW ENGL REPL

COPY 63 OUTPUT MEAN 1 i 12.1 WDM 108 FLOW ENGL REPL

cOPY 66 OUTPUT _n3%N 1 I 12.1 WDM 112 FLOW ENGL REPL

COPY 69 OUTPUT MEAN 1 1 12.1 WDM 1120 FLOW ENGL REPL

*'" write SDWIa vault flows to WDM:

coPY 67 OtTPUT MEAN I 1 12.1 WDM 109 FLOW ENGL REPL

coPY 68 OUTPUT MEAN I 1 12.1 WDM 1090 FLOW ENGL REPL

"'" write RCHRES 570 outlet 1 and 2 to WDM II0 and 115 like so:

RCHKES 570 HYDR RO 1 1 WDM 210 FLOW ENGL REPL

COPY 64 OUTPUT MEAN ! 1 12.1 WDM ii0 FLOW ENGL REPL

COPY 65 OUTPUT MEAN 1 1 12.1 WDM 115 FLOW ENGL REPL

COPY 357 OUTPUT MEAN 1 1 12.1 WDM 211 FLOW ENGL REPL

COPY 56 OUTPUT MEAN 1 1 12.1 WDM 121 FLOW ENGL REPL

''' write RCHRES 37 vault to WDM iii

RCHRES 37 HYDR RO 1 i WDM iii FLOW ENGL REPL

RCHRES 237 HYDR RO 1 1 WDM 122 FLOW ENGL REPL

RCHRES 43 HYDR RO I 1 WDM 103 FLOW ENGL REPL

COPY 44 OUTPUT MEAN I 1 12.1 WDM 104 FLOW ENGL REPL

RCHR_S 51 HYDR RO I I WDM 139 FLOW ENGL REPL
" " DETENTION STAGES

RCHKES 47 HYDR STAGE WDM 652 STAG ENGL REPL

RCHRES 147 HYDR STAGE WDM 657 STAG ENGL REPL

RCHRES 247 HYDR STAGE WDM 654 STAG ENGL REPL

RCHRES 552 HYDR STAGE WDM 601 STAG ENGL REPL

RCHRES 57 HYDR STAGE WDM 651 STAG ENGL REPL

RCHRES 257 HYDR STAGE WDM 655 STAG ENGL REPL

RCHRES 237 HYDR STAGE WDM 656 STAG ENGL REPL

RCHRES 37 HYDR STAGE WDM 650 STAG ENGL REPL

RCHRES 54 HYDR STAGE WDM 61 STAG ENGL REPL

RCHRES 451 HYDR STAGE WDM 662 STAG ENGL REPL

RCHRES 452 HYDR STAGE WDM 667 STAG ENGL REPL

RCHRES 46 HYDR STAGE WDM 663 STAG ENGL REPL

RCHRES 43 HYDR STAGE WDM 664 STAG ENGL KEPL

*'*RCHRES 44 HYDR STAGE WDM 665 STAG ENGL REPL

RCHRES 51 HYDR STAGE WDM 666 STAG ENGL KEPL
"'" DETENTION VOLUMES

RCHRES 47 HYDR VOL WDM 752 VOL ENGL REPL

RCHRES 147 HYDR VOL WDM 757 VOL ENGL KEPL

RCHRES 247 HYDR VOL WDM 754 VOL ENGL REPL

RCHRES 552 HYDR VOL WDM 602 VOL ENGL REPL

RCHRES 57 HYDR VOL WDM 751 VOL ENGL KEPL

RCHRES 257 HYDR VOL WDM 755 VOL ENGL REPL

RCHRES 237 HYDR VOL WDM 756 VOL ENGL REPL

RCHRES 37 HYDR VOL WDM 750 VOL ENGL REPL

RCHKES 54 HYDR VOL WDM 62 VOL ENGL KEPL

RCHKES 451HYDR VOL WDM 762 VOL ENGL REPL

RCHRES 452 HYDR VOL WDM 767 VOL ENGL REPL

RCHKES 46 HYDR VOL WDM 763 VOL ENGL REPL

RCHRES 43 HYDR VOL WDM 764 VOL ENGL REPL

• **RCHRES 44 HYDR V0L WDM 765 VOL ENGL KEPL

RCHRES 51 HYDR VOL WDM 766 VOL ENGL REPL
• *• POINT OF COMPLIANCE (POC)FLOWS

COPY 37 OUTPUT MEAN I 1 12.1 WDM 125 FLOW ENGL REPL

COPY 45 OUTPUT MEAN 1 I 12.1 WDM 199 FLOW ENGL REPL

COPY 53 OUTPUT MEAN 1 ! 12.1 WDM 399 FLOW ENGL REPL

COPY 70 OUTPUT MEAN 1 i 12.1 WDM 7000 FLOW ENGL REPL

COPY 71 OUTPUT MEAN I i 12.1 WDM 7001 FLOW ENGL REPL
°°* SPECIAl PERLND REINFILTKATION RESULTS

"'° o-> output special PEKLND parameters to check opera:ions:

*'_ --> PERLND 47 active ground water s_orage depth (in)

PERLND 47 PWATER AGWS WDM 471AGWS ENGL REPL

*'° --> PERLND 47 active ground wauer outflow (acf_/2ac -> in/acre)

COPY 47 OUTPUT ME;iN 1 1 12 WDM 472 FLOW ENGL REPL

"•° --> PEKLND 57 active ground water storage depth (in)

PEKLND 57 PWATER AGWS WDM 571 AGWS ENGL REPL

..... > FERLND 57 active ground water outflow (acf_/2ac -> in/acre) Ju_200/

COPY 57 OUTPUT MEAN i 1 12 WDM 572 FLOW ENGL REPL 556-29;2-00;(28)
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END EXT TARGETS

SCHEMATIC

<-Source-> <--Area--> <-Target-> MBLK "'"

<Name> _ <-factor-> <Name> # Tbl# "'"

--* SUB-CATCHMENT 1 all agwo goes to sound

PEKLND 16 3.41 RCHRES 1 6

PERLND 26 232.36 RCHRES 1 6

PERLND 34 3.07 RCHRES 1 6

PERLND 44 38.03 RCHRES ! 6

PERLND 54 3.87 RCHRES 1 6

IMPLND 14 56.14 RCHRES 1 2

--- SUB-CATCHMENT 2 10% of area GW goes to vaca 90% goes to sound

PERLND i6 5.56 RCHRES 2 6

PERLND 26 200.05 RCHRES 2 6

PERLND 34 0.46 RCHRES 2 6

PEP.LND 44 38.71 RCHRES 2 6

PERLND 16 0.56 RCHRES 135 7

PEKLND 26 20.00 RCHRES 135 7

PEKLND 34 0.05 RCHRES 135 7

PERLND 44 3.87 RCHRES 135 7

IMPLND 14 42.22 RCHRES 2 2

--- SUB-CATCHMENT 23 New subbasin 15 % OF GW GOES TO VACCA 85% TO SOUND

PERLND 16 3.09 RCHRES 23 6

PERLND 26 156.15 RCHRES 23 6

PERLND 34 2.25 RCHRES 23 6

PERLND 44 45.84 RCHRES 23 6

9ERLND 16 0.46 RCHRES 135 7

PERLND 26 23.42 RCHRES 135 7

PERLND 34 0.34 RCHRES 135 7

PERLND 44 6.88 RCHRES 135 7

IMPLND 14 58.44 RCHRES 23 2

-'- SUB-CATCHMENT 24 New subbasin 60 % OF GW GOES TO ii 40% TO SOUND

9ERLND 26 135.43 RCHRES 24 6

PERLND 34 2.02 RCHRES 24 6

PERLND 44 69.29 RCHRES 24 6

PERLND 26 81.26 RCHRES i! 7

PERLND 34 1.21 RCHRES II 7

PERLND 44 41.57 RCHRES 11 7

IMPLND 14 79.98 RCHRES 24 2

*'' SUB-CATCHMENT 3 agwo goes to vaca(135)
PERLND 16 8.26 RCHRES 3 6

PERLND 26 10B. 38 RCHRES 3 6

PERLND 34 16.02 RCHRES 3 6

PERLND 44 102.89 RCHRES 3 6

PERLND 54 0.04 RCHRES 3 6

P_--KLND 16 B.26 RCHRES 135 7

PEKLND 26 108.38 RCHRES 135 7

PERLND 34 16.02 RCHRES 135 7

PERLND 44 102.89 RCHRES 135 7

PERLND 54 0.04 RCHRES 135 7

IMPLND 14 27.30 RCHKES 3 2

"'" SUB-CATCHMENT 4 10% of agwo goes to rchres 90% goes to sound

PEKLND 16 2.95 RCHRES 4 6

PERLND 26 85.95 RCHRES 4 6

PERLND 34 3.75 RCHKES 4 6

9ERLND 44 92.06 RCHRES 4 6

PEKLND 16 0.30 RCHRES 4 7

PERLND 26 8.59 RCHRES 4 7

PERLND 34 0.38 RCHRES 4 7

PERLND 44 9.2 ! RCHRES 4 7

IMPLND 14 18.43 RCHRES 4 2

"'" SUB-CATCHMENT 4a 70% of agwo goes to rchres 30% goes to sound
PEKLND 16 8.66 RCHRES 4 6

PERLND 26 61.64 RCHRES 4 6

PERLND 34 22.06 RCHRES 4 6

PERLND 44 78.09 RCHRES 4 6

PERLND 54 12.50 RCHRES 4 6

PERLND 16 6.06 RCHRES 4 7 July 200]

PERLND 26 43.15 RCHRES 4 7 5_6-29/2-00] (28)PERLND 34 15.44 RCHRES 4 7
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PERLND 44 54 .66 RCHRES 4 7

PERLND 54 8 .75 RCHRES 4 7

IMPLND 14 29.14 RCHRES 4 2
_-" SUB-CATCHMENT 5

PERLND 26 i0.29 RCHKES 5 1

FERLND 44 50 .05 RCHRES 5 1

PEB/2_D 54 10 .74 RCHRES 5 !

IMPLND 14 16.31 RCHRES 5 2

--" SUB-CATCHMENT 6

PERLND 16 1 .42 COPY 645 26

PERLND 26 20.38 COPY 645 26

PERLND 34 13 .44 COPY 645 26

PEKLND 44 11.79 COPY 645 26

PERLND 54 0 .82 COPY 645 26

PERLND 16 ! .42 RCHRES 53 7

PERLND 26 20.38 RCHRES 53 7

PERLND 34 13 .44 RCHRES 53 7

PERLND 44 11 .79 RCHRES 53 7

PERLND 54 0 .82 RCHRES 53 7
IMFLND 14 6.23 COPY 645 22

"°* SUB-CATCHMENT 8

PERLND 44 22.21 RCHRES 35 1

IMPLND 14 6.60 RCHRES 35 2

--* SUB-CATCHMENT 9

PERLND 16 4 . 98 RCHRES 34 1

PERLND 26 14 .38 RCHRES 34 1

PERLND 34 0 .05 RCHRES 34 1

PERLND 44 56.71 RCHRES 34 1

PERLND 54 0 .01 RCHRES 34 1

IMPLND 14 22.47 RCHRES 34 2

**" SUB-CATCHMENT i0

PERLN D 16 4 .15 RCH_S 10 1

PERLND 26 31.94 RCHRES I0 1

PERLND 44 95.22 RCHRES I0 1

IMPLND 14 71 .98 RCHRES I0 2
"'" SUB-CATCHMENT Ii 25% OF AGWO GOES TO 15

PERLND 16 0.89 RCHRES 1 ! 6

PEKLND 26 217 .92 RCHRES II 6

PERLND 34 i. 32 RCHRES ll 6

PERLND 44 65.65 RCHRES ii 6

PERLND 16 0.67 RCHRES 11 7

PERLND 26 163.44 RCHRES ii 7

PERLND 34 0 .99 RCHRES ii 7

PERLND 44 49.24 RCHRES I! 7

PERLND 16 0.22 RCHRES 15 7

PEKLND 26 54 .48 RCHKES 15 7

PERLND 34 0 .33 RCHRES 15 7

PERLND 44 16.41 RCHRES 15 7

IMPLND 14 230 .80 RCHRES ii 2

*'" SUB-CATCHMENT 12

PERLND 16 0 .39 RCHRES 12 1

PERLND 26 i01 .19 RCHRES 12 1

PERLND 34 5.64 RCHRES 12 1

PERLND 44 54.98 RCHP--_S 12 1

PERLND 54 0.64 RCHRES 12 1

IMPLND 14 79.83 RCHRES 12 2

"'° SUB-CATCHMENT 13

PERLND 16 0.79 RCHKES 13 1

PERLND 26 !97 .68 RCHRES 13 1

IMPLND 14 27.66 RCHRES 13 2

t.. SUB-CATCHMENT 14 50% OF AGWO GOES TO SOUND

PERLND 16 0 24 RCHRES 14 6

PERLND 26 118 67 RCHRES 14 6

PERLND 34 15 46 RCHRES 14 6

PERLND 44 41 91 RCHRES 14 6

PERLND 16 0 12 RCHRES 14 7

PERLND 26 59 34 RCHRES 14 7

PERLND 34 6.73 RCHRES 14 7

PERLND 44 20.95 RCHRES 14 7 du;y 200;

IMPLND 14 20.66 RCHRES 14 2 556-2912-00] (28)
*'" SUB-CATCHMENT 15
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PERLND 16 6.59 RCHRES 15 1

PERLND 26 49.55 RCHRES 15 1

PERLND 34 50.09 RCHRES 15 1

PERLND 44 86.52 RCHRES 15 1

IMPLND 14 19.47 RCHRES 15 2

"'" SUB-CATCHMENT 16

PERLND 16 I0.93 RCHB.ES 16 1

PERLND 26 29.93 RCHRES 16 1

PERLND 34 20.03 RCHRES 16 1

PERLND 44 31.83 RCHRES 16 1

IMPLND 14 15.58 RCHRES 16 2

--- SUB-CATCHMENT 17 AGWO GOES TO SOUND

PERLND ! 6 0.90 RCHRES 17 6

PEKLND 26 16.31 RCHRES 17 6

PERLND 34 34.82 RCHI%ES 17 6

PERLND 44 82 • ii RCHRES 17 6

PERLN D 54 2.19 RCHRES 17 6

!._:FLND 14 i0.49 RCHB.ES 17 2

"-" SUB-CATCHMENT MC-I

PEKLND 26 0.14 RCHBES 52 1

PERLND 44 9.44 RCHRES 52 1

PERLND 45 0.14 RCHRES 52 1

PERLND 54 0.27 RCHRES 52 1

IMPLND 14 1.98 RCHRES 52 2

•-* SUB-CATCH_NT MC-2

PERLND 16 0.08 RCHRES 53 1

PERLND 26 0.53 RCHRES 53 i

PERLND 34 3.60 KCHRES 53 1

PERLND 44 8.20 RCHRES 53 1

PERLND 45 2.22 RCHRES 53 1

PERLND 54 15 •14 RCHItES 53 1

IMPLND 14 2.54 RCHRES 53 2
"'" SUB-_ATC_kMENT MC-3

PERLND 34 3.70 RCHRES 54 1

PERLND 44 4.91 RCHRES 54 1

PERLND 45 I. 07 RCHRES 54 1

PERLND 54 1.84 RCHRES 54 1

IMPLND 14 1.42 RCHRES 54 2

"'* SUB-CATCHMENT MC-4

PERLND 34 0.27 RCHRES 135 1

PERLND 44 16.51 RCHRES 135 1

PERLND 45 4.23 RCHRE5 135 1

PERLND 54 Ii. 98 RCHRES 135 1

IMPLND 14 3.31 RCHRES 135 2

_'" SUB-CATCHMENT MC-5

PERLND 26 13.43 KCHRES 35 1

PERLND 44 33.84 RCHRES 35 1

PERLND 54 7.44 RCHRES 35 1

IMPLND 14 0.02 RCHRES 35 2

• "" SUB-CATCHMENT MC-6

"'* --> reduce by 2 acres :o m_ke special PERLND 47 for SDWIA
t*- PEKLND 44 14. I0 RCMKES 35 1

PERLND 44 12.10 RCHRES 35 !

PERLND 45 C. 09 RCHRES 35 1

PERLND 54 0.9C RCHRES 35 1

IMPLND 14 0.26 RCHRE5 35 2

..... > add 2 acres from special PERLND 47 for SDWIA
PERLND 47 2 •00 RCHRES 35 1

--- --> output outflow from special PERLND 47 (acft/ac)

PEKLND 43 1.00 COPY 47 21

"*- SUB-CATCHMENT MC-7

..... > reduce by 2 acres ro make special PERLND 57 for SDWIB
PERLND 26 i!.26 COPY 55 21

..... > reduce by 2 acres _o make special PERLND 57 for SDWIB
"'°PERLND 44 31.80 COPY 55 21

_'* --> add 2 acres from special PERLND 57 for SDWlB
PERLND 57 2.00 COPY 55 21

..... > output outflow from special PERLND 57 (acft/ac) Ju_y200]

PERLND 57 i. 00 COPY 57 21 536-2912-00/(28)
PERLND 44 29.80 COPY 55 21
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PERLND 54 3.20 COPY 55 21

IMPLND 14 0.03 COPY 55 22

-''note: 5DN AGWO TO VACCA FARMS (135)NOT TO PONDS

--- SUB-CATCHMENT SDN-I

PERLND 26 1.9 _ RCHRES 552 6

PERLND 44 1.29 RZHRES 552 6

PERLND 54 0.20 RCHRES 552 6

PERLND 26 1.97 RCHRES 135 7

PERLND 44 1.29 RCHRES 135 7

PERLND 54 0.20 RCHRES 135 7

IMPLND 14 12.68 RCHRES 552 2

... SUB-CATCHMENT SDN-I-LWR

PERLND 44 4.79 RCHRES 552 6

PERLND 54 0.07 RCHRES 552 6

PEKLND 44 4.79 RCHRES 135 7

PERLND 54 0.07 RCHRES 135 7

IMPLND 14 0.56 RCHRES 552 2

-*- SUB-CATCM-MENT SDN-I-OFF

PERLND 26 23.01 RCHRES 52 6

PERLND 44 3.58 RCHRES 52 6

PEKLND 54 1 .67 RCHRES 52 6

PERLND 26 23.01 RCHRES 135 7

PERLND 44 3.58 RCHRES 135 7

PERLND 54 1.67 RCHRES 135 7

IMPLND 14 8.00 RCHRES 52 2

-'" SUB-CATCHMENT SDN-2X (TO POND)

PERLND 26 0.63 COPY 61 26

PERLND 44 2.40 COPY 61 26

PERLND 45 0.86 COPY 61 26

PERLND 26 0.63 RCHRES 135 7

PERLND 44 2.40 RCHRES 135 7

PERLND 45 0.86 RCHRES 135 7

IMPLND 14 C.36 COPY 61 22

"'' SUB-CATCHMENT SDN-3 (TO POND)

PEKLND 26 23.56 RCHRES 43 6

PERLND 26 23.56 RCHRES 135 7

!MPLND 14 24 .30 RCHRES 43 2

"** SUB-CATCHMeNT SDN-3X (TO POND)

PERLND 26 ! .61 RCHRES 43 6

PEKLND 45 23.77 RCHRES 43 6

PERLND 26 1.61 R=HRES 135 7

PERLND 45 23.77 RCHRES 135 7

*'* SUB-CATCHMENT SDN-4 (TO POND)

PERLND 26 15.75 COPY 44 26

PERLND 44 1.31 COPY 44 26

PERLND 45 0.99 COPY 44 26

PERLND 26 15.75 RCHRES 135 7

PERLND 44 1.31 RCHRES 135 7

PEKLND 45 0.99 RCHRES 135 7

IMPLND 14 12.26 COPY 44 22

*'* SUB-CATCHMENT SDN-4X [TO POND)

PERLND 26 1.92 COPY 44 26

PERLND 44 0.75 COPY 44 26

PERLND 45 8.31 COPY 44 26

PERLND 26 1.92 RCHKES 135 7

PERLND 44 0.75 RCHRES 135 7

PERLND 45 8.31 RCHRES 135 7

IMPLND 14 4.21 COPY 44 22

J._ 2001
**" SUB-CATCHMENT IWS-NCPS (TO POND) 536-2912-001(28)PERLND 26 4.78 RCHRES 242 6

PERLND 26 4.78 KCHRES 135 7
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IMPLND 14 30.93 RCHRES 242 2

"'" SUB-CATCHMENT IWS-NSMPS [TO POND)

PERLND 26 2.69 RCHRES 240 6

PEKLND 44 i. 97 RZHRES 240 6

PERLND 45 0.0! RCHRES 240 6

PERLND 26 2.69 RCHRES 135 7

PERLN_ 44 1.97 RCHRES 135 7

PERLND 45 0. Ol RCHRES 135 7

IMPLND 14 I. 95 RCHRES 240 2

*'" SUB-CATCHMENT NEPL (TO POND)

PERLND 26 I0.00 RCHRES 452 6

PERLND 26 10.00 RCHRES 135 7

IMPLND 14 6.00 RCHRES 451 2

IMPLND 14 26.29 RCHRES 452 2

--- SU__-CATCHMENT CARGO (TO POND)

!MPLND 14 8.12 RCHRES 46 2

"*" SUB-CATCPadENT SDN3AI (TO VAULT)

IMPLND 14 5.87 RCHRES 37 2

*'" SUB-CATCHMENT SDN3AO (TO POND)

PERLND 26 0.08 RCHRES 237 6

PERLND 44 0.03 RCHRES 237 6

PERLND 45 22.12 RCHRES 237 6

PERLND 26 0.08 RCHRES 135 7

PERLND 44 0.03 RCHRES 135 7

PERLND 45 22.12 RCHRES 135 7

IMPLND 14 2.35 RCHRES 237 2

*_" SUB-CATCHMENT SDWIO (TO POND)

PERLND 26 4.28 RCHRES 247 6

PERLND 44 0.69 RCHRES 247 6

PERLND 45 32.44 RCHRES 247 6

PERLND 26 4.28 RCHRES 135 7

PERLND 44 0.69 RCHRES 135 7

PERLND 45 32.44 RCHRES 135 7

IMPLND 14 I. 64 RCHRES 247 2

"** SUB-CATCHMENT SDNIAI (TO VAULT)

IMPLND 14 13.78 RCHRES 14_ 2

*'* SUB-CATCHMENT SDWIB [TO POND)

"*" AGWO TO 35, AS 57 IS D/S OF VACCA FARMS (135)

PERLND 26 21.25 RCHRES 570 6

PERLND 44 2.39 RCHRES 570 6

PERLND 45 46.26 RCHRES 570 6

PERLND 26 21.25 RCHRE S 35 7

PERLND 44 2.39 RCHRES 35 7

PERLND 45 46.26 RCHRES 35 7

IMPLND 14 26.95 RCHRES 570 2

_'" ADD SUB-CATCHMENT IWS-PRIMARY TO PREDEVELOPEMENT ONLY

''*ROUTING FOR MILLER CREEK

"** M1 TO M2 TO M3 TO STORAGE 50. M4 TO M5 TO STORAGE 50

RCHRES 1 RCHRES 2 4

RCHP.ES 23 RCHRES 24 4

RCHRES 24 RCHRES 3 3

RCHKES 2 RCHP--rS 3 3

RCHRES 3 RCHRE S 33 3

RCHRES 33 RCHRES 50 3

RCHRES 4 RCHRES 5 4

RCHRES 5 RCHRES 50 3

"*" PONDS TO 52, 53 & 54

RCMRES 242 RCHRES 240 5 J-ly2OO/"'" OVERFLOW ONLY TO 61

RCHRES240 RCHRES 51 5 556-2912-001(28)
COPY 61 RCHRES 51 12
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COPY 44 RCHRES 51 12

RCHKE5 51 RCHRES 52 3

RCHKES 43 RCHRES 54 3

"*" 2 NEPL VAULTS* (FK-Changed _o elint%nate run-of-river tables)

R_HRES 451 COPY 45 ii

RCHRES 452 COPY 45 ii

COPY 45 COPY 645 I0

COPY 645 RCHRES 53 12

RCHRES 46 RCHRES 53 3

--- NEW STREAM. REACH 52 TO 12%RE REBA 53 TO RDF 54 (FK-changed to znser: new P0C at

Lake Reba)

RCHRES 552 RCHRES 52 3

RCHRES 52 RCHRES 53 3

RZHRES 53 COPY 53 II

COPY 53 RCHRES 54 12

RCHKES 50 RCHRES 54 3

--- RDF 54 TO 35

RZHRES 54 RCHRES 135 3

<-Source-> <--Area--> <-Target-> MBLK "'"
<Name> # <-factor-> <Name> # Tbl# "''

"'* PONDS TO 34

RCHRES 37 COPY 37 l!

RCHRES 237 COPY 37 iI

COPY 37 RCHRES 135 12

*'" SDWIA flow tO bypass added (FK, June 2001)

SDWIAI VAULT FLOW TO INFILTRATION 1 **"

RCHRES 147 RCHRES 47 4

SDWIAI VAULT FLOW TO BYPASS *°"

RCHRES 147 COPY 70 15

STORMWATER Q IST EXIT AT POND G (Bypass) "*"

RCHRES 247 COPY 70 14

RCHRES 247 COPY 66 14

RCHRES 247 COPY 69 15

2ND EXIT TO INFILTRATION TANK-MILLER CREEK "'"

RCHKES 247 RCHRES 47 5

STORMWATER Q IST EXiT TO BYPASS "*"

RCHRES 47 COPY 70 14
--- 2ND EXIT TO SOIL AND MILLER CREEK (2nd exit intr. as AGWLI)***

"-" RCHRES 47 COPY 70 15

COPY BLOCK FOR OUTPUT PURPOSES *''

RCHRES 47 COPY 62 14

RCHRES 47 COPY 63 15

RCHRES 147 COPY 67 14

RCHRES 147 COPY 68 15

COPY 70 RCHRES 135 12

RCHRES 34 RCHRES 135 4

RCHRES 34 RCHKES 135 5

RCHP_S !35 RCHRES 35 3

RCHRES i0 RCHRES 16 3

"'* PONDS TO _5

*'* Configuration changed to flow spli_ter to Pond D and Infiltration Basin 3 (FK,
June 2001)

STORM Q - IST EXIT OF FLOW SPLITTER TO POND D *°"
RCHRES 570 RCHRES 57 4

'''INFILTRATION Q - 2ND EXIT OF FLOW SPLITTER TO SOIL °'"

RCHRES 570 RCHRES 257 5

STORM Q EXIT OF POND D TO MILLER CREEK "*°

RCHRES 57 COPY 7! Ii

COPY BLOCK FOR OUTPUT PURPOSES "'°

RCHKES 570 COPY 64 14

RCHRES 570 CO?Y 65 15

RCHKES 57 COPY 357 !I

RCHRES 257 COPY 56 14

RCHRES 257 COPY 71 14

*'" RCHRES 257 COPY 71 15

COPY 71 RCHRES 35 12

RCHKES 35 COPY 55 i!

COPY 55 RCHRES 16 12

RCHRES iI RCHRES 15 3 J._ 200]RCHRES 13 RCHRES 12 4

RCHKES 13 RCHRES 12 5 556-2912-00] (28)
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RZHRES 12 RCHRES 15 3

RCHRES 16 RCHRES 15 3

RZHRES 14 RCHRES 17 3

RCHRES 15 RCHRES 17 3

END SCHEMATIC

NETWORK
°t° <MEMBER> SSYSSGAP<--MULT-->TRAN <-TARGET VOLS> <-MEMBER->

<NAME> # <NAME> TEM STRG<-FACTOR->STRG <NAME> # # <-GRP> <NAME> # # *'"

END NETWORK

RCHRES

GEN-INFO

RCHRES Name Nexits Unit Systems Printer *''

# - #< .................. ><---> User T-series Engl Metr LKFG .t.
in out t.o

1 Arbor Lake M I 2 1 1 1 62 0 0

2 Arbor Ck -03710 M 2 1 1 1 1 62 0 0

3 Arbor Ck M 3 1 1 1 1 62 0 0

4 Tub Lake M 4 2 1 1 1 62 0 0

5 Miller Ck SR518 M5 1 1 1 1 62 0 0

I0 Trib _0371G) M i0 l 1 1 i 62 0 0

!1 MII Ambaum Detention 1 1 1 1 62 0 0

12 Trib(0354) M 12 i I 1 1 62 0 0

13 Burien LaKe M 13 2 1 1 1 62 0 0

14 Trib (0353) M 14 1 i 1 1 62 0 0

15 M/S U/5 OF 17 1 l 1 1 62 0 0

16 U/S OF 15 M/S 1 1 1 1 62 0 0

17 GAGE 1 1 1 1 62 0 0

23 BASIN M23 2 1 1 1 62 0 0

24 BASIN M24 ! 1 1 1 62 0 0

33 detention m3 1 ! 1 1 62 0 0

34 LORA LAKE 2 1 1 1 62 0 0

35 D/S OF VACA FARM 1 1 1 i 62 0 0

37 sdn3ai vault 1 1 1 I 62 0 0

38 MC basins 1 1 1 ! 62 0 0

"'- 39 SDN3A/SDWIA POC 1 1 1 1 62 0 0

43 sdn3 pond 1 1 1 1 62 0 0

_'_ 44 sdn4 pond 1 1 1 1 62 0 0

"'° 45 nep! poc 1 1 1 1 62 0 0

46 cargo pond 1 1 1 1 62 0 0

47 sdwla infilura_ion 2 i i 1 62 0 0

50 sr 518 1 i 1 1 62 0 0

51 SDN2X+SDN4X 1 1 l 1 62 0 0

52 U/S OF LAKE REBA 1 1 1 1 62 0 0

53 ReDa outflow - 1 1 1 62 0 0

54 Miller RDF outflow ! 1 1 1 62 0 0

57 sdwlb pond 1 ! 1 1 62 0 0

135 VACA FARMS 1 I 1 1 62 0 0

147 sawla vaul_ 2 1 1 1 62 0 0

237 sdn3ao-pond c ! 1 1 1 62 0 0

240 iws-n=ps 2 i I 1 62 0 0

242 iws-nsmps 2 1 1 1 62 0 0

247 sdwla pond g 2 I I i 62 0 0

257 sdwlb infiltrauion 2 i I 1 62 0 0

451 nepl VAULT 1 1 1 1 62 0 0

452 nepl VAULT 1 ! 1 1 62 0 0

552 SDNI POC i 1 ! 1 62 0 0

570 SDWIB flow split_er 2 1 1 ! 62 0 0

"'* 645 nepl POC 1 1 1 1 62 0 0
END GEN-INFO

ACTIVITY

......... Azzlve Sections ..........RCHRES * ..... . .o.. ..

# - # HYFG ADFG CNFG HTFG SDFG GQFG OXFG NUFG PKFG PHFG "--

1 999 1 0 O 0 0 0 0 0 0 0
END ACTIVITY

PRINT-INFO Ju_2OO]

RCHRES ........"" "" "_ " Printout Flags ........" **°* * *" °° PIVL PYR 556-2912-_] (28)# - # HYDR ADCA CONS HEAT SED GQL OXRX NUTR PLNK PHCB ...... "-°
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1 999 5 0 0 0 0 0 0 0 0 0 1 9

END PRI_-INFO

HYDR-PARMI ...

RCHRES Flags for each HYDR Section

# - # VC A1 _ A3 OD_ for each t'" OD_FG for each FUN_ for eac_

FG FG FG FG possible exit "'" possible exi: possible exi:

1 0100 45000 00000 22222

2 000G 40000 00000 22222

3 0000 40000 00000 22222

4 0100 45000 00000 2222Z

5120000 40000 00000 22222

13 01OC 45000 00000 22222

14220000 40000 00000 22222

23 0100 45000 00000 22222

24330000 40000 00000 22222

34 0100 45000 00000 22222

35460100 40000 00000 22222

47 0100 45000 00000 22222

481460100 40000 00000 22222

147 0110 40000 00000 22222

1482390110 40000 00000 22222

2402570110 45000 00000 22222

2585520100 40000 00000 22222

5535700110 45000 00000 22222

END HYDR-PARMI

HYDR-PARM2 yr.
RCHRES

# - # _NO _N DELTH STCOR KS DB50 or.

< >< >< >< >< >< >< > -_•......................................................

1 ! 0.010 0.3

2 2 0.776 0.3

3 3 0.980 0.3

4 4 0.010 0.3

5 5 0380 0.3

I0 i0 0380 03

I! ii 0010 03

12 12 i000 03

13 13 0015 03

14 14 0450 03

15 15 0735 03

16 16 0587 03

17 17 0.379 03

23 23 0379 0.0 03

24 24 0379 03

33 33 0200 03

34 34 0852 03

35 35 0663 03

37 37 0010 0.0 03

38 38 0010 03

43 43 0010 03

46 46 0010 03

47 47 0 0!0 0.0 0 3

50 5O 0010 03

5i 51 0010 03

52 52 0010 03

53 53 0 010 0 3

54 54 0 010 0.0 0 3

57 57 0 010 0.0 0 3

135 135 0350 03

147 147 0.010 03

237 237 0.010 C.0 03

240 240 0.010 03

242 242 0.010 03

247 247 0.010 0.0 03

257 257 0.010 0.0 03

45! 451 0.010 0.0 03 _200]

452 452 0.010 0.0 03 55_2912-001 _552 552 0.010 0.0 03

AR 046899



570 570 0.010 0.0 0.3
END HYDR-PARM2

HYDR-INIT
t

RCHRES Initial conditions for each HYDR sec=ion " "
# - # *'" VOL Iniuial value of COLIND Initial value of OUTDu'T.

"'" ac-f _. for each possible exi_ for each possible exi',
< ...... >< ........ > ,------,,------,,------,,-----,,-----, -*- ,------,,___,.--_--,,----.,,-----,

1 2.0 4.0 5.0
2 0.0 4.0
3 0.0 4.0
4 2.0 4.0 5.0
5 0.0 4.0

I0 0.0 4.0
11 0.0 4.0
12 0.0 4.0
13 10.0 4.0 5.0
14 0,0 4.0
15 0.0 4.0
16 0.0 4.0
17 0.0 4.0
23 6.0 4.0 5.0
24 0.0 4.0
33 0.0 4.0
34 9.0 4.0 5.0
35 0.1 4.0
37 0.0 4.0
38 0.i 4.0
43 0.0 4.0
46 0.0 4.0
47 0.0 4.0 5.0
50 0.0 4.0
51 0.0 4.0
52 0.0 4.0
53 0.1 4.0
54 2.25 4.0
57 0.0 4.0

237 O.O0 4.0
147 0.00 4.0 5.0
135 0.00 4.0
240 0.0 4.0 5.0
242 0.0 4.0 5.0
247 0.0 4.0 5.0
257 0.0 4,0 5.0
451 0.0 4.0
452 0.0 4.0
552 0.0 4.0
570 0.0 4.0 5.0

END HYDR-INIT
END RCHRE5

FTABLES
***UPPER BASIN

FTABLE 1

*'* REVISED 8/16/00 ADDED 2ND OUTFLOW
ROWS COLS *°°

11 5

DEPTH AREA VOLUME OUTFLOW OUTFLOW2*- o
0.00 3.00 0.00 0.00 0.00
2.50 3.00 7.50 0.00 0.ii
3.00 3.00 9.00 1.80 0.Ii
3.50 3.30 I0.58 5.00 0 ii
4.00 3.60 12.30 10.90 0 I!
4.50 3.90 14.18 17.50 0 Ii
5.00 4.10 16.18 26.20 0 !I
5.50 4.30 18.28 32.50 0 Ii

6.00 4.50 20.48 35.90 0 ii July200l

7.00 5.00 25.23 38.10 0.11 556-2912-001(28)
8.00 5.50 30.48 46.40 0.ii
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END FTABLE 1

.='TABLE 2

ROWS COLS "'"

9 4

DEPTH AREA VOLUME OUTFLOW "°"

C.O00 0.0000 0.0000 0.00
0.I00 0.2571 0.0129 0.16

0.500 0.3873 0.1417 6.53

1.000 0.5501 0.3761 25.95

1.500 0.7128 0.6918 59.86

2.000 0.8756 1.0889 110.67

3.000 1.2011 2.1273 272.24

3.500 1.3639 2.7685 387.38

4.000 1.5266 3.4912 528.19

END FTABLE 2

FTABLE 3

ROWS COLS **"

12 4

DEPTH AREA VOLUME OUTFLOW "'"

0.000 0.0000 0.0000 0.00

0.I00 0.9669 0.0483 0.13

C.500 1.0637 0.4545 4.92

1.000 1.1846 1.0165 17.12

1.500 1.3055 !.6390 34.92

2.000 1.4264 2.3220 57.95

2.500 1.5473 3.0654 86.14

3.000 1.6682 3.8693 119.53

3.500 1.7891 4.7336 158.24

4.000 1.9100 5.6584 202.41

4.500 2.0294 6.6310 251.52

5.000 2.1488 7.6624 306.28

END FTABLE 3

FTABLE 4
"*" REVISED 8/16/00 ADDED 2ND OUTFLOW

ROWS COLS "'"

7 5

DEPTH AREA VOLUME OUTFLOW OUTFLOW2 "'°

0.00 3.00 0.00 0.00 0.00
2.50 4.50 9.38 0.00 0.ii

3.00 6.00 12.00 6.00 0.Ii

4.00 10.00 20.00 13.00 0.11

5.00 15.00 32.50 20.00 0.II

6.00 20.00 50.00 26.00 0.i!

7.00 25.00 72.50 168.00 0.ii

END FTABLE 4

F'fABLE 5

ROWS COLS °'"

i0 4

DEPTH AREA VOLUME OUTFLOW "'"

0.000 0.0000 0 0000 0.00

0.100 0.I010 0 0051 0.03

0.500 0.1754 0 0603 1.46

1.000 0.2684 0 1713 6.16

1.500 0.3614 0 3288 14.89

2.000 0.4544 0 5327 28.48

2.500 0.5474 0 7832 47.70

3.000 0.6404 1 0801 73.29

3.500 0.7334 i 4236 105.94

4.000 0.8264 1 8136 146.33

END FTABLE 5

FTABLE I0

ROWS COL5 "'"

9 4 Ju6,200l
DEPTH AREA VOLUME OUTFLOW --°

0.000 0.0000 0.0000 0.00 556-2912-00;(28)

0.i00 0.I010 0.0051 0.06
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0.500 0.1660 0.0585 2.27

1.000 0.2472 0.1618 9.32

1.500 0.3285 0.3057 22.08

2.000 0.4097 0.4902 41.66

2.503 C.4909 0.7154 69.09

3.000 0.5722 0.9811 105.37

4.000 0.6887 1.6116 209.70

END FTABLE 10

POST AMBAUM DETENTION **.

FTABLE II

ROWS COLS "'"

12 4

DEPTH AREA VOLUME OUTFLOW

0.000 C.O000 0.0000 0.00

1.000 0.I000 0.2300 3.90

2.000 0.2000 0.6000 6.30

_.000 0.3000 0.9700 8.10

4.000 0.4000 1.3400 11.10

5.000 0.5000 1.8200 16.00

6.000 0.6000 2.2700 19.10

7.000 0.7000 2.8300 21.60

8.000 0.8000 3.3700 30.80

9.000 0.9000 4.0000 38.10

10.000 1.0000 4.6500 74.10

10.500 1.1000 5.2000 133.00

II.000 1.1500 6.0000 500.00

11.500 1.3000 ii.000 1300.00

END FTABLE ii

FTABLE 12

ROWS COLS "'"

6 4

DEPTH AREA VOLUME OUTFLOW **"

0.000 0.0000 0.0000 0 00

0.100 0.6327 0.0316 0 15

0.500 0.7960 0.3174 5 87

1.000 1.0002 0.7664 21 53

1.500 1.2043 1.3176 46 43

2.000 1.4085 1.9708 81 20

3.000 1.8168 3.5834 183 79

4.000 2.2251 5.6044 336.22

5.000 2.6335 8.0337 545.30

6.000 3.0418 10.8713 817.51

END FTABLE 12

FTABLE 13

*'* REVISED 8/16/00 ADDED 2ND OUTFLOW

ROWS COLS "'*

7 5

DEPTH AREA VOLUME OUTFLOW OUTFLOW2"'*

0.000 40.000 0.0000 0.00 0.00

1.000 41.400 40.000 0.00 0.ii

1.500 42.000 60.000 10.00 0.ii

2.000 42.700 80.000 16.00 0.II

2.500 43.300 100.00 20.00 0.11

3.000 44.000 120.00 28.00 0.11

5.000 45.000 210.00 45.00 0.ii

END FTABLE 13

FTABLE 14

ROWS COLS "'*

6 4

DEPTH AREA VOLUME OUTFLOW *''

0.000 0.0000 0.0000 0.00

0 i00 0.3361 0.0168 0.24

0 500 0.3809 0.1602 9.04

1 000 0.4370 0.3647 31.61

1 500 0.4930 0.5972 65.00 July 200!

2 000 0.5491 0.8577 108.85 5_6-2912.001 (28)
2 500 0.6051 1.1462 163.33
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3.000 0.6612 1.4628 228.78

END FTABLE 14

FTABLE 15

ROWS COLS "'°

4 4

DE PTH AREA VOLUME oUT FLOW """

0.00 0.i0 0.00 0.00

!.00 1.00 0.55 91.00

2.00 i. I0 1.60 268.00

3.00 1.20 2.75 493.00

END F/ABLE 15

FTABLE 16

ROWS COLS "'"

4 4

DE PTH AREA VOLUME OUTFLOW """

0.08 0.I0 0.00 C.O0

1.00 1.00 0.55 74.00

2.00 1.10 1.60 219.00

3.00 1.20 2.75 403.00

END FTABLE 16

FTABLE 17

ROWS COLS "'"

5 4

DE PTH AREA VOLUME OUT FLOW *""

0.00 0.i0 0.00 0.00

1.00 1.00 0.55 59.00

2.00 i.i0 1.60 173.00

3.00 1.20 2.75 318.00

4.00 1.30 4.00 484.00

END .='TABLE 17

FTABLE 23

ROWS COLS "'" HERMES

9 5

DEPTH AREA VOLUME OUTFLOW OUT.=LOW "'"

0.00 0.00 0.00 0.00 0.00 0.00
5.00 0.50 1.91 0.00 0.00 305.00

ll.00 0.79 5.79 0.00 0.00 311.00

15.00 1.13 9.64 0.50 0.01 315.00

19.00 1.72 15.34 0.50 0.05 319.00

29.00 2.86 38.25 0.50 0.I0 329.00

39.00 4.40 74.55 0.50 0.20 339.00

50.00 6.22 132.98 0.50 0.30 350.00

60.00 10.00 1212.98 0.50 0.40 360.00

END FTABLE 23

FTABLE 24

ROWS COLS "'"

9 4

DEPTH AREA VOLUM_ OUTFLOW " ° °

0.000 0.0000 0.0000 0.00

0.i00 0.2571 0.0129 0.16

0.500 0.3873 0.1417 6.53

1.000 0.5501 0.3761 25.95

1.500 0.7128 0.6918 59.86

2.000 0.8756 1.0889 110.67

3.000 1.2011 2.1273 272.24

3.500 1.3639 2.7685 387.38

4.000 1.5266 3.4912 528.19
END :"/ABLE 24

FTABLE 33

ROWS COLS "'"

ii 4

DEPTH AREA VOLUME OUTFLOW "" o

o. O0 1. O0 o. O0 O. OO July 2001
0.50 1.20 0.55 2.00 536-2912-001 (28)

1.00 1.40 1.20 6.00
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1 50 1.60 !.95 9.00
2 00 " 80 _.80 13.00
2 50 2.00 3.75 16.50
3 00 2.20 4.80 20.00
3 50 2.40 5.95 23.00
4 00 2.60 7.20 26.00
5 00 2.80 9.90 104.00
6 00 3.00 12.80 246.00

END FTABLE 33

FTABLE 34
ROWS COLS *'* REVISED 11/19/97 BASED ON HEC-RAS MODEL

--- REVISED 8/16/00 ADDED 2ND OUTFLOW

6 5
DEPTH AP_EA VOLUME OUTFLOW OUTFLOW2 "°t
0.00 3.00 0.00 0.00 0.00
3.00 3.05 9.08 0.00 0.11
4.00 3.10 12.15 0.00 0.11
5.00 3.15 15.28 C.00 0.11
6.00 3.20 18.45 72.0 0.II
7.00 3.25 21.68 225.0 0.Ii

END FTABLE 34

FT.ABLE 35
ROWS COLS "'" REVISED 11/19/97 BASED ON HECRAS MODEL

5 4
DEPTH AREA VOLUME OUTFLOW "'"
0.00 0.I0 0.00 0.00
I.00 i. i0 0.60 38.00
2.00 1.20 1.75 108.00
3.00 1.30 3.00 194.00
4.00 1.40 4.35 290.00

END FTABLE 35

FTABLE 38
ROWS COLS "'"

7 4
DEPTH A/_EA VOLUM/E OUT._'LOW ''*
C 000 0.0000 0.0000 0.00
1 000 0.4000 0.4000 2.00
1 500 0.5000 1.0000 4.00
2 000 0.9000 1.3000 II.00
2 500 1.3000 1.6000 15.00
3 000 1.6000 2.0000 18.00
3 500 1.9000 2.5000 20.80

END .='TABLE38

FTABLE 45
ROWS COLS "'"

4 4
DEPTH AREA VOLUME OUTFLOW "'°
0.000 0.0010 0.0000 C.00
0.000 0.0100 0.0100 I0.00
0.I00 0.I000 0.i000 I00.00
1.000 1.0000 1.0000 I000.00

i0.000 i0.0000 IC.0000 i0000.00
END }'TABLE 45

FTABLE 645
ROWS COLS "'°

4 4

DEPTH AREA VOLUME OUTFLOW "'"
0.000 0.0010 0.0000 0.00
0.000 0.0100 0.0100 I0.00
0.100 0.i000 0.I000 i00.00
1.000 1.0000 l. O000 i000.00

10.000 10.0000 i0.0000 10000.00 J._ 200;

END FTABLE645 5J6-2912-00l (28)
FTABLE 50
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ROWS COLS "*"

I0 4
DEPTH AREA VOLUME OUTFLOW "'"

_.00 1.00 0 O0 0.00

0.50 i.!0 0 52 5.00

1.00 1.20 I i0 15.00

1.50 1.30 1 73 25.00

2.00 1.40 2 40 35.00

2.50 1.50 3 13 52.00

3.00 1.60 3 90 70.00

3.50 1.70 4 73 87.00

4.00 !.80 5 60 105.00

6.00 1.90 9 30 165.00

END FTABLE 50

PTA.BLE 52

ROWS COLS *'"

6 4

DEPTH A/%EA VOLUME OUTFLOW "°"

0.000 0.0000 0.0000 0 00

0.i00 0.3680 0.0184 0 25

0.500 0.3717 0.1664 9 39

1.000 0.3763 0.3534 31 06

2.000 0.3819 0.7325 94 37

3.000 0.3874 1.1171 174 33

END FTABLE 52

FTABLE 552

ROWS COLS "'" SDNI VAULT EFFECTIVE DEPTH-12 FT RISERs24 INCHES

15 4

DEPTH AB.EA VOLUME OUTFLOW "*"

0.000 0 4308 0.0000 0.00

1.290 0 4308 0.6520 0.111

2.130 0 4308 1.0760 0.143

3.530 0 4308 1.7830 0.184

4.640 0 4308 2.3430 0.211

5.200 0 4308 2.6260 0.223

6.320 0 4308 3.1920 0.246

7.430 0 4308 3.7530 0.267

8.200 C 4308 4.1410 0.280

9.220 0 4308 4.6570 0.407

10.190 0 4308 5.1460 0.567

11.250 0 4308 5.6820 0.954

12.100 0 4308 6.1110 2.130

12.300 0 4308 6.2120 4.730

13.700 0 4308 6.9190 21.360

END FTABLE552

FTABLE 53

OLD LAKE REBA "**

MAX DEPTH - 4.9 FEET *'"

30" CMP, 40 CFS DISCHARGE AT MAX DEPTH "'"
ROWS COLS ...

7 4

DEPTH AREA VOLUME OUTFLOW "**

0 000 2 4000 C.0000 0.00

1 000 2 5800 2.5000 18.00

2 000 2 9400 5.3000 26.00

3 000 3 4100 8.4000 31.00

4 000 3 8800 12.100 36.00

4 900 4 3000 15.800 40.00

6 000 4 3000 15.810 500.00

END FTABLE 53

FTABLE 54

EXISTING MILLER CREEK DETENTION FACILITY''' REVISED STOKAGE/Q DATA

GATE SETTING: 2.0 FEET''" BASED ON CALIBRATION FILE

ROWS COLS -'" J._200;
12 4

DEPTH AREA VOLUME OUTFLOW "'" _6-29;2-00;(28)
0.000 0.00 0.00 0.00
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1.300 0.01 0.01 i0.00

2.000 C.01 0.02 20.00

2.900 C,70 8.40 3G.0C

4.000 1.50 1.50 40.00

5.400 3.50 4.90 50.00

7.000 8.60 13.30 60.00

8.800 15.60 34.80 70.00

10.000 19.90 57.30 76.00

10.500 21.50 68.00 92.00

II.000 23.10 78.80 179.00

11.500 24.70 88.60 303.00

END _-"TABLE 54

FTABLE 104

MILLER CREEK DETENTION FACILITY''' WITH ADD'L AREA 1 (�<55.5 ACFT @ 10FT

GATE SETTING: 2.0 FEET *_" EXISTING OUTLET NO LOW FLOW CONTROL

ROWS COLS **"

17 4

DEPTH AREA VOLUME OUT-_'LOW *'"

0.000 0.0000 0.0000 0.00

0.500 0.0100 0.0100 2.50

1.500 0.0300 0.2800 14.29

2.500 I.II00 1.3900 24.88

3 500 2.6100 4.0000 34.51

4 500 4.6100 9.1400 43.20

5 500 7.1200 19.600 50.98

6 000 8.3600 21 180 54.53

6 500 11.870 30 060 57.87

7 000 15.370 38 930 61.00

7.500 18.870 47 800 63.91

8.000 21.860 59 160 66.62

8.500 24.850 70 510 69.12

9.000 27.340 84 160 71.42

9.500 29.820 97 820 73.53

!0.000 32.050 112.83 75.44

10.500 34.275 127.84 90.74

1!.500 38.220 161.54 320.00

END FTABLEI04

FTABLE 69

PRE-MILLER CREEK DETENTION FACIL:TY'**

ROWS COLS "'"

12 4

DEPTH AREA VOLUME- OUTFLOW "**

0.000 0.0000 0.0000 0.00

0.!00 C.!860 0.0093 0.12

0.500 0.2552 0 0975 4.84

!.000 0.3417 0 2467 18.49

1.500 0.4282 0 4392 41.30

2.000 0.5148 0 6750 74.40

2.500 0.6013 C 9540 119.01

3.000 0.6878 ! 2763 176.30

3.500 0.7744 1 6418 24_.41

4.000 0.8609 2 0506 333.43

4.500 0.9470 2 4992 434.59

5.000 1.0331 2 9905 55_.33

END FTABLE 69

°_" PROJECT CONDITION PONDS/VAULTS

FTABLE 452

ROWS COLS "'"

"'" NEW NORTH EMPLOYEE PARKING LOT VAULT (NEPL)

"'" PARALLEL VAULT BASED ON KCRTS EF.-'_-ZT_VE DEPTH-20
20 4

DEPTH AREA VOLUME OUTFLOW °°°

0 00 3.214 0.000 0.000

1 ii 3.214 0.826 0.129

i 57 3.214 1.168 0.154

3 43 3.214 2.551 0.227 Ju_ 200!

4 83 3.214 3.593 0.269 556-29;2-00l(28)
8 os 3.214 6.010 o.348
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10.41 3.214 7.743 C 395

12.74 3.214 9.476 0 437

14.0C 3.214 iC.413 G 458

i4.6_ 2.214 10.897 0 557

16.09 2.214 !1.968 0 665

16.22 3.214 12.072 0 754

17.92 3.214 13.329 I 140

15.22 3.214 13.552 i 310

18.81 3.214 13.991 1 860

19.11 3.214 14.214 2 190

20.00 3.214 14.876 3 350

20.20 3.214 15.025 5 ll0

20.70 32.14 15.397 14 820

21.00 32.14 15.620 18 560

END FTABLE 452

FTABLE 45 !

ROWS COLS *'"

''* NORTH EMPLOYEE PARKING LOT VAULT (NEPL)

''° EXISTING VAULT W/MODIFIED OUTLET EFFECTIVE DEPTH= 18.0 FT

14 4

DEPTH AREA VOLUME OUTFLOW "'*

0.000 0.2240 0.0000 0.00

2.170 0.2240 0.4860 0.031
4.260 0.2240 0.9550 0.043

5.930 0.2240 1.3290 0.051

8.030 C.2240 1.8000 0.059

10.120 0.2240 2.2680 0.066

12.2!0 0.2240 2.7360 0.073

14.040 0.2240 3.1460 0.109

15.510 0.2240 3.4760 0.166

16.220 0.2240 3.6350 0.295

IB.000 0.2240 4.0340 1.080

lB.400 C.2240 4.1240 5.400

19.000 0.2240 4.2580 12.680

19.900 0.2240 4.4600 17.080

END FTABLE45!

FTABLE 46

ROWS COLS "'"

SDN-6: 24TH STREET CARGO VAULT "'" EFFEZTIVE DEPTH-14 ._ RISER DIA-12 IN

20 4

DEPTH AREA VOLUME OUTFLOW "'"

0.0C C 35 0.000 0 000

0.37 0 35 0 131 0 021

1.!9 0 35 0 421 0 037

3.39 0 35 i 198 0 063

5.03 0 35 1 778 0 077

7.23 0 35 2 556 C 092

9.15 C 35 3 235 0.104

10.25 0 35 3 624 C II0

10.53 0 25 3 723 G .II

10.92 0 35 3 861 0 128

12.00 0 35 4 242 0 165

12.13 0 35 4 286 0 190

12.95 0 35 4 578 0 245

13.77 0 35 4 868 0 282

14.00 C 35 4 949 0 291

14.10 0 35 4 985 C 910

14.20 0 35 5 020 2 040

14.30 0 35 5 056 3 500

14.50 C 35 5 126 ? 200

14.70 0 35 5 197 ii 720

END FTABLE 46

*'" SDW-IA: 3RD RUNWAY POND G TO MILLER CREEK (LEVEL 2): ''' L.L 2001}'TABLE 47

"°" PROJECT SDWIA EFFEZTIVE DIAMETER=3.0 _ 5_6-29/2-00/(28)
ROWS COLS ''' INFILTKAT=ON TANK TO OBTAIN 0.3 CFS
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14 5

DEPTH AREA VOLUME STORMQ INFILTRQ "'"

0.000 0.000 0.000 0.000 0.000

0.250 0.002 0.002 0.000 0.027

0.500 0.004 0.004 0.000 0.054

1.000 0.012 0.012 0.000 0.109

1.500 0.020 0.020 0.000 0.164

2.000 0.029 0.029 0.000 0.218

2.500 0.036 0.036 0.000 0.272

3.000 0 041 0.0406 0.000 0.327

3.100 0 041 0.0419 0.596 0.338

3.200 0 041 0.0420 1.685 0.349

3.300 0 041 0.0421 3.096 0.360

3.400 0 041 0.0422 4.766 0.371

3.500 0 041 0.0423 6.661 0.382

3.750 0 041 0.0424 12.237 0.409

END FTABLE 47

"-" SDW-1A: 3RD RUNWAY NORTH POND G TO MILLER CREEK (LEVEL 2): "'"

FTABLE 147

"'" PROJECT SDWIA EFFECTIVE DEPTH-14.0 FT RZSER DIA 24 INCHES

ROWS COLS ''' VAULT BASED ON INFILTRATION-0.15CFS

17 5

DEPTH AREA VOLUME INFILTRQ BYPASS Q*'"

0.000 0.689 0.000 0.0000 0.0000

0 010 0.689 0.007 0.1400 0.0000

1 000 0.689 0.689 0.1408 0.0000

2 000 0.689 1.377 0.1417 0.0000

4 000 0.689 2.755 0.1432 0.0000

6 000 0.689 4.132 0.1446 0.0000

8 000 0.689 5.510 0.1461 0.0000

i0 000 0.689 6.887 0.1475 0.0000

12 000 0.689 8.264 0.1489 0.0000

14.000 0.689 9.642 0.1503 0.0000

16.000 0.689 11.019 0.1517 0.0000

16.750 0.689 11.536 0.1517 10.7600

16.900 0.689 11.639 0.1517 13.9600
17.000 0.689 11.708 0.1517 16.1000

17.100 0.689 11.777 0.1517 18.5700

17.300 0.689 11.915 0.1517 23.8600

18.000 0.689 12.397 0.1517 45.5400

END FT;u3LEI47

-'' SDW-IA: 3RD RUNWAY NORTH POND G TO MILLER CREEK {LEVEL 2): "'"

FTABLE 247

"'" PROJECT SDWIA EFFECTIVE- DEPTH-12.0 FT. RISER DIA 12 INCHES

ROWS COLS "'" POND BASED ON INF_LTRATION'0.15CFS

!7 5

DEPTH AREA VOLUME STORMQ INFILTRQ "'"

0.000 1.300 0.000 0.00 0.00

0.010 1.310 0.010 0.001 0.15

!.000 1.320 1.320 0.007 0.15

2.000 1.342 2.650 0.010 C.15

3.000 1.363 4.000 0.012 0.15

4.000 1.385 5.370 0.013 0.15

5.000 2.672 8.000 0.015 0.15

6.000 2.739 10.700 0.017 0.15

7.000 2.807 13.470 0.018 0.15

8.000 2.876 16.300 0.019 0.15

8.300 2.896 17.176 0.031 0.15

9.000 2.945 19.210 C.041 0.15

I0.000 3.014 22.180 C.051 0.15

II.000 3.084 25.228 0.058 0.15

ll.100 3.092 25.540 6.675 0.15

11.300 3.106 26.162 3.260 0.15

12.000 3.155 26.340 15.190 0.15
END FTABLE247

"** SDN3A: 3RD RUNWAY VAULT TO MILLER CREEK (LEVEL 2): "'* Ju_200]

FTABLE 37 556-2912-00](28)
"'" PROJECT C SDN3A EFFECTIVE DEPTH-II.0FT RISER DIA-24 INCHES
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ROWS COLS "'" VAULT B_ED ON IMPERVIOUS TOP SURO

14 4

DEPTH AREA VOLU_ OUTFLOW .it

0.000 0.644 0.000 0.000

0.010 0.644 0.006 C.0CI

1.000 0.644 0.643 0.016

3.980 0.644 2.558 0.033

6.030 0.644 3.876 0.04!

9.010 0.644 5.792 0.050

i0.00 0.644 6.428 0.052

10.46 0 644 6 724 0.072

ii.00 0 644 7 071 0 082

!i.I0 0 644 7 135 0 699

11.20 0 644 7 199 1 830

11.30 0 644 7 264 3 290

I1.40 0 644 7 328 5 020

ll.60 0 644 7 456 9 140

END FTABLE 37

t'" SDN3A: 3RD RUNWAY POND C TO MILLER CREEK (LEVEL 2): t..

FTABLE 237

"'" PROJECT C SDN3A EFFECTIVE DEPTH" 9.0PT RISER DIA'24 INCHES

ROWS COLS "°" POND BASED ON INTERFLOW AND. PERVIOUS TOP SURO

19 4
DEPTH AREA VOLUME OUTFLOW .**

0.000 1.3090 0.000 0.00

0.020 1.3120 0.026 0.009

1.020 1.3550 1.358 0.070

2.070 1.4030 2.806 0.100

3.130 1.4530 4.320 0.123

4.020 1.4980 5.632 0 139

5.070 1.5460 7.229 0 156

U.750 1.6720 11.549 0 193

7.800 1.6800 11.633 0 199

7.850 1.6840 11.718 0 213

8.250 1.7050 12.395 0 249

8.340 1.7090 12.549 0 270

8.570 1.7210 12.944 0 313

8.950 1.7410 13.601 0.354

9.500 1.7690 14.567 0.399

9.600 1.7740 14.744 0.714

_.800 1.7850 15.100 2.020

10.300 1.8110 15.999 3.840

10.900 1.8430 17.095 4.960

END FTABLE237

*** SDN-3X: 3RD RUNWAY NORTH VAULT (LEVEL 2): "'°

FTABLE 43

ROWS COLS **" EFFECTIVE DEPTH-20 _ RISER DIA=24 INCHES

21 4

DEPTH AREA VOLUME FLOW "'°

(_='2.) (ACRES) (ACRE-_f) (FT3/S) "'°

0.00 1.288 0.00 0.00

0.14 1.288 0.180 0.067

1.39 1.288 1.790 0.2i6

3.35 1.288 4.314 C.336

5.31 1.288 6.839 0.423

8.06 1.288 I0 380 0.521

8.84 1.288 ll 385 0.545

10.02 1.288 12 905 0.580

i1.98 1.288 15 429 0.635

12.37 1.288 15 931 0.645

14.00 1.288 18 030 G.686

14.10 1.288 18 159 0.705

14.91 1.288 19 202 0.757

16.09 1.288 20 722 0.810

18.00 1.288 23 182 0.881

18.32 1.288 23 594 1.150

18.76 1.288 24 161 1.360 J._200/

20. oo i. 288 25 758 I. 680 556-29/2-00! (28)
20.10 1.288 25 886 2.320
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20.50 1.288 26.402 8.620

20.80 1.288 26.788 15.370

END }"TABLE 43

*-- SDN-4X/2X: 3RD RUNWAY NORTH VAULT (COMBINED FACILITY!

FTABLE 51

ROWS COLS "'" EFFECTIVE DEPTH-19FT RISER DIA-24 INCHES

20 4 ...
DEPTH AREA VOLUME OUTFLOW

(FT.) (ACRES) (ACRE-FT) (FT3/S) "'*

0.00 0 789 0.000 0.000

0.16 0 789 0.126 0.056

1.51 0 789 1.192 C.169

3.28 0 789 2.588 0.249

5.49 0 789 4.332 0.322

7.26 0 789 5.729 0.370

10.35 0 789 8.168 0.442

12.12 0 789 9.564 0.478

13.44 0 789 10.606 0.503

14.33 0 789 11.308 0.520

15.57 0.789 12.287 0.654

16.72 0.789 13.194 0.828

17.19 0.789 13.565 0.950

17.63 0.789 13.913 1.030

18.00 0.789 14.205 1.080

19.00 0.789 14.994 1.960

19.10 0.789 15.073 2.580

19.40 0.789 15.309 6.930

19.60 0.789 15.467 1i.080

20.00 0.789 15.783 17.190

END FTABLE 51

*** SDW-IB:3RD RUNWAY CENTRAl SOUTH POND D TO MILLER CREEK (LEVEL 2): *'°

FTAB LE 57

ROWS COLS *°* EFFECTIVE DEPTH - 14.0 FT

17 4

DEPTH AREA VOLUME STORMQ ***

(FT) (ACRES) (ACRE-FT) (FT3/S) *'*

0.00 2.430 C.000 0.000

0.01 2.430 0.041 C.010

1.00 2.680 2.411 0.183

2.00 2.760 4.860 0.257

3.00 2.818 7.370 0.319

4.00 3.079 9.945 0.366

5.00 5.832 15.320 0.411

6.00 5.927 20.742 0.450

7.00 6.022 26.264 0.481

8.00 6.118 31.888 0.518

9.00 6.210 37.613 0.550

i0.00 6.311 43.441 C.583

II.00 6.408 49.372 0.609

12.00 6.607 55.406 0.634

13.00 6.405 61.543 0.764

14.00 6.504 67.786 1.320

15.00 7.000 70.000 16.600

END .'-TABLE 57

°*" SDW-IB:3RD RUNWAY CENTRAL SOUTH POND D TO MILLER CREEK (LEVEL 2): *°*

FTABLE 257

*°" PROJECT SDWIB EFFECTIVE DIAMETER-3.0 FT

ROWS COLS "°" INFILTRATION TANK TO OBTAIN 0.2 CFS

15 5

DEPTH AREA VOLUME STORMQ INFILTRQ °'°

C.O00 C 001 0.000 0.000 0 000

0.010 0 001 0.001 0.000 C 002

0.250 0 002 0.002 0.000 0 01_

0.500 0 004 0.004 0.000 0 035

1.000 0 012 0.012 C.000 0 071 Ju_200J1.500 0 020 0.020 0.000 0 106

2.000 0 029 0.029 0.000 0 142 556-2912-00l(28)

2.500 0 036 0.036 0.000 0 178
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3.000 0 041 C.0406 0 000 0.213

3.100 0 04! 0.0420 0 596 C.220

3.200 O 041 0.0421 1 685 0.227
3.300 0 041 0.0422 3 096 0.233

_.40C 0 041 0.0423 4 766 0.241

3.500 0 041 0.0424 6 661 0.248
3.750 0 041 0.0425 12 237 0.266

END FTABLE257

__'TABLE 570

"'" PROJECT. SDWIB FLOW SPLITTER (to 257 and 57)

ROWS COLS "'"

15 5

DEPTH AB.EA VOLU_ STORMQ INFILTRQ "'"

0.000 0.00 0.000 0.000 0 000

0.I00 0.01 0.0002 0.000 0 050

0.400 0.01 0.0009 0.000 0 ii0

0.600 C.0! 0.0014 0.000 0 130

0.750 0.01 0.0017 0.000 0 150

0.800 0.01 0.0018 0.720 0 150

1.000 0.01 0.0023 8.050 0 170

1.100 0.01 0.0025 13.330 0 180

1.200 0.0i 0.0027 19.440 0.190

1.300 0.01 0.0030 26.270 0.190

1.400 0.01 0.0032 33.750 0.200

1.420 0.01 0.0033 35.320 0.200

1.440 0.01 0.0033 36.910 0.200

1.450 0.01 0.0034 37.920 0.200

1.460 0.01 0.0035 38.530 0.200

END FTABLE570

FTABLE 61

ROWS COLS "'"

"'" SDN-2X: DETAIN OVERFLOW FROM NCPS AND NSMPS-
17 4

DEPTH AREA VOLUME OUTFLOW "'"

0.000 0 5740 0.0000 0.00

1.200 0 5740 0.7710 0.151

2.220 0 5740 1.4270 0.205

3 240 0 5740 2.0830 0.247

3 650 0 5740 2.3460 0.262

4 260 0 5740 2.7380 0.283
4 660 0.5740 2.9950 0.296

5 680 0.5740 3.6510 0.327

6 640 0.5740 4.2680 0.517

7 650 0.5740 4.9170 0.644

8 670 0.5740 5.9710 0.739

9 810 0.5740 6.3570 0.836

I0 700 0.5740 6.8780 0.894

12 000 0.5740 7.7130 0.978

12 100 0.5740 7.7780 1.600

12 300 0.5740 7.9060 4.200

12 800 0.5740 8.2280 14.560

END FTABLE 61

PKE AMBAUM DETENTION "'"

FTABLE ii!

ROWS COLS "'"

15 4

DEPTH AREA VOLUME OUTFLOW "'"

0 000 0.0000 0.0000 O.OC

0 500 0.2160 0.0750 5 30

1 000 0.2730 0.1990 21 i0

1 500 0.2890 0.3410 43 90

2 000 0.2900 0.4830 6E 80

2 500 0.2910 0.6070 89 !0

3 000 0.2950 0.6820 90 0C

3 500 0.3000 2.1000 i00 00 J.6,200!
4 000 0.3050 2.5000 105 00 556-2912-001(28)4 500 0.3100 3.0000 110 O0
5 000 0.3200 3.5000 120 00
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5.500 C.3300 4.0000 130.00

6.000 0.3800 5.0530 166.48

6.500 C.3980 5.9430 225.31

7.000 0.4150 6.9040 320.10

END FT_LE!ll

FT_LE :35

ROWS COLS "*" VACA FARM

6 4

DEPTH AREA VOLUME- OUTFLOW "'"

0.00 0.I0 0.00 0.00

1.00 0.i0 0.i0 4.00

2.00 C.ll 0.21 8.00

2.50 1.00 0.48 13.00

3.50 6.50 4.23 86.00

4.50 13.00 13.98 235.00

END FTABLEI35

}'TABLE 240

"'" NORTH SNOWMELT PUMP STATION (SDN-2) (INST_LL_D IN LATE 1997/1998)
ROWS COLS

14 5

DEPTH A_EA VOLUME (IWS) (SDS) "*"

(FT) (ACRES; (ACRE-FT) (CFS} (CFS) "'"

0.0 0.002 0.00 0.00 0.00

l.O0 0.002 0.0023 0.00 0.00

2.00 0.002 0.0046 1.67 0.00

3.00 0.002 0.0069 1.67 0.00

4.00 0.002 0.0092 1.67 0.00

5.00 0.002 0.0115 1.67 0.00

5.25 0.002 0.0121 1.67 1.53

5.50 0.002 0.0126 1.67 6.06

5.75 0.002 0.0132 1.67 12.65

6.00 0.002 0.0138 !.67 19.83

6.25 0.002 G.0144 1.67 25.66

6.50 0.002 0.0149 1.67 25.70

6.75 0.002 0.0155 1.67 26.70

7.00 0.002 0.0161 1.67 50.00
END FTABLE240

FTABLE 242

_*° NORTH CARGO PUMP STATION {SDN-2) (INSTALLED IN OCTOBER 1997)
ROWS COLS .t

14 5

DEPTH AREA VOLUME _IWS) (SDS) o-*

(._T.) (ACRES) (ACRE-._) (CFS) (CFS) t..

0.0 0.002 0.00 0.00 0.00

1.00 0.002 0.0023 0.00 0.00

2.00 0.002 0.0046 6.13 0.00

3.00 0.002 0.0069 6.13 0.00

4.00 0.002 0.0092 6.13 0.00

5.00 0.002 0.0!15 6.13 0.00

5.25 C.002 0.012! 6.13 C.28

5.50 0.002 0.0126 6.13 1.16

5.75 0.002 0.0132 6.13 2.53

6.00 0.002 0.0138 6.13 4.23

6.25 0.002 0.0144 6.13 6.05

6.50 0.002 0.0149 6.13 7.72

6.75 0.002 0.0155 6.13 8.50

7.00 0.002 0.0161 6.13 20.0
END FTABLE242

END -=TABLES

MASS-LINK

<Volume> <-Grp> <-Membe:-><--Mult--> <Targe:> <-Grp> <-Men%Der->---

<Name> <Name> # #<-facnor-> <Name> <Name> _ #---
MASS-LINK 1

conversion from acre-in¢nes tc acre-ft (i/12) -°- J._200]

PERLND PWATER PERO 0.0833333 RCHRES INFLOW IVOL J56.2912-001_END MASS-LINK 1
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MASS-LINK 2

IMPLND IWATER SURO 0.0833333 RCHRES INFLOW IVOL

END MASS-LINK 2

MASS-LINK 3

RCHRES ROFLOW RCHRES INFLOW

END MASS-LINK 3

MASS-LINK 4

RCHP_$ OFLOW OVOL 1 RCHRES INFLOW IVOL

END MASS-LINK 4

MASS-LINK 5

RCHRES OFLOW OVOL 2 RCHRES INFLOW _VOL

END MASS-LINK 5

MASS-LINK 6

9ERLND PWATER SURO 0.0833333 RCHRES INFLOW IVOL

PERLND PWATER IFWO 0.0833333 RCHRES INFLOW IVOL

END MASS-LINK 6

MASS-LINK 7

PEKLND PWATER AGWO 0.0833333 RCHRES INFLOW IVOL

END MASS-LINK 7

MASS-LINK l0

COPY OUTPUT MEAN COPY INPUT MEAN

END MASS-LINK i0

MASS-LINK ll

RCHRES ROFLOW COPY INPUT MEAN

END MASS-LINK II

MASS-LINK 12

COPY OUTPUT MEAN RCHRES INFLOW IVOL

END MASS-LINK 12

MASS-LINK 14

RCHRES OFLOW OVOL 1 COPY INPUT MEAN

END MASS-LINK 14

MASS-LINK 15

RCHP_S OFLOW OVOL 2 COPY INPUT MEAN

END MASS-LINK 15

MASS-LINK 21

PERLND PWATER PERO 0.0833333 COPY INPUT M_

END MASS-LINK 21

MASS-LINK 22

IMPLND IWATER SURO C.0833333 COPY INPUT MEAN

END MASS-LINK 22

MASS-LINK 26

PERLND PWATER SURO 0.0833333 COPY INPUT MEAN

PEKLND PWATER IFWO 0.0833333 COPY INPUT MEAN

END MASS-LINK 26

MASS-LINK 27

PERLND PWATER AGWO C.0833333 COPY INPUT MEAN
END MASS-LINK 27

END MASS-LINK

COPY

TIMESERIES

Copy-opn . .. J._ 2001

# - + NPT NMN "*" _56-2912-00l 628)
37 71 1

240 242 1
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357 357 1
645 645 1
END TIMESERIES

END COPY

END RUN

Ju_2oo/
556-2912-001(28)
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WALKER CREEK WATERSHED
HSPF INPUT FILES

- PREDEVELOPMENT CONDITIONS
- 2006 CONDITIONS
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PREDEVELOPMENT CONDITIONS
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RUN

GLOBAL

"'" COPY COMMAND ADDED

"'" FILE: WCPRED04.inp REVISED OCTOBER 2000
"'" SEATAC AIRPORT HSPF BASIN MODEL OF WALKER CREEK
WALKER CREEK BASIN HSPF MODEL

START 1948 10 1 0 0 END 1996 8 30 24 0

RUN INTERP OUTPUT LEVEL 3

RESUME 0 RUN 1
END GLOBAL

FILES

<_ype> <fun>'*'< ............ fname ............................................. >
MESSU 24 D :\PARA\ SEATAC\ MILLER\WALKERf \WALKER. MES
WDM 25 D: \PARA\SEATAC\MILLER\WALKERf\WCPOND03. WDM

61 D: \PARA\ SEATAC\MILLER\ WALKERf \wPER. L61

62 D: \PARA \SEATAC \MILLER \WALKERf \wRCH. L62
END FILES

OPN SEQUENCE
INGRP INDELT 01 :00

PERLND 14

PER/JCD 16

PERL/CD 18

P_ 24
PERLND 26

PERLND 28
PERLND 34

PERLND 44

PERLND 45

PERLND 54

PERLND 64
PE_ 65

IMPLND 14

COPY 2

COPY 1
COPY 3

RCHRES 20

RCHRES 19

RCHRES 1 B
END INGRP

END OPN SEQUENCE

COPY

TIMESERIES

Copy -opn ,,,

# - # NPT NMN ,,,
1 5 1

END TIMESERIES
END COPY

PERLND

GEN- INFO

<PLS > Name NBLKS Unit-systems Printer ***

# " # User t-series Engl Metr ***
i_ out **t

14 TFF- TILL FOR FLT 1 1 1 1 61 0
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16 TFM- TILL FOR MOD I 1 1 1 61 0

18 TFS- TILL FOR STP 1 1 I 1 61 0

24 TGF- T_LL GR FLT 1 1 1 1 61 0

26 TGM- TILL GR M0D i 1 ! 1 61 0
28 TGS- TILL GR STP 1 1 ! 1 61 0

34 OF - OUTWASH FOR 1 1 1 1 61 0

44 OG - OUTWASH GR I 1 1 1 61 0

"t*PERLND FOR NEW A_RPORT FILL; NONE IN CALIBRATION

45 AIRPORT FILL 1 1 1 1 61 0
54 SA - WETL_S 1 1 1 1 61 0

64 TGM DES MOINES 1 1 1 1 61 0

65 OG DES MOINES 1 1 1 1 61 0
END GEN-INF0

ACTIVITY

cPLS • ,t_,,_,,,,,,, Active Sections -*********-*****-****,,,,,,,,

# ° # ATMP SNOW PWAT SED PST PWG PQAL MSTL PEST NITR PHOS TRAC ---

14 200 0 0 1 0 0 0 0 0 0 0 0 0
END ACTIVITY
PRINT- IN'F0

<FLS > *********-***-******* Print-flags ******-*********-*******- PIVL PYR

# - # ATMP SNOW PWAT SED PST PWG PQAL MSTL PEST NITR PHOS TRAC *****-*--

14 200 0 0 5 0 0 0 0 0 0 0 0 0 1 9
END PRINT-INF0

PWAT-PARM1

<PLS > ***************** Flags ***************-****

# - # CSN0 RTOP UZFG VCS VUZ VNN VIFW VIRC _ **,

14 0 0 0 0 0 0 0 0 0
16 0 0 0 0 0 0 0 0 0

18 0 0 0 0 0 0 0 0 0

24 0 0 0 0 0 0 0 0 0

26 0 0 0 0 0 0 0 0 0

28 0 0 0 0 0 0 0 0 0

34 0 0 0 0 0 0 0 0 0

44 0 0 0 0 0 0 0 0 0

45 0 0 0 0 0 0 0 0 0
54 0 0 0 0 0 0 0 0 0

64 0 0 0 0 0 0 0 0 0
END PWAT-PARM1

PWAT-PARM2
<PLS • ***

# - # ""*FOREST LZSN INFILT LSUR SLSUR KVARY AGWRC

14 4.5000 0.0800 400.00 0.0500 0.5000 0.9960

16 4.5000 0.0800 400.00 0.i000 0.5000 0.9960
18 4.5000 0.0800 200.00 0.2000 0.5000 0.9960

24 4.5000 0.0300 400.00 0.0500 0.5000 0.9960

26 4.5000 0.0300 400.00 0.I000 0.5000 0.9960

28 4.5000 0.0300 200.00 0.2000 0.5000 0.9960

34 5.0000 2.0000 400.00 0.0500 0.3000 0.9960
44 5.0000 0.8000 400.00 0.0500 0.3000 0.9960

45 7.5000 0.0200 300.00 0.0700 0.0000 0.9960

54 4.0000 2.0000 I00.00 0.0010 0.5000 0.9960

64 4.5000 0.1200 400.00 0.I000 0.5000 0.9990

65 5.0000 0.8000 400.00 0.0500 0.5000 0 9960END PWAT-PARM2

PWAT-PARM3
<PLS >***

# " #'"* PETMAX PETMIN INFEXP INFILD DEEPFR BASETP AGWETP

J._ 2oo/
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14 2.0000 2.0000 0.00 0.00 0.0

16 2.0000 2.0000 0.00 0.00 0.0

IB 2.0000 2.0000 0.00 0.00 0.0

24 2.0000 2.0000 0.00 0.00 O.

26 2.0000 2.0000 0.00 0. 0.
2B 2.0000 2.0000 0.00 0. 0.
34 2.0000 2.0000 0.00 0.00 0.0
44 2.0000 2.0000 0.00 0. 0.
45 2.0000 2.0000 0.00 0. 0.
54 10.000 2.0000 0.00 0. 0.7
64 2.0000 2.0000 0.00 0. 0.0

END PWAT-PARM3
PWAT-PARM4

tit
<PLS >
# - # CEPSC UZSN NSUR INTFW IRC LZETP *'_

14 0 2000 1 0000 0.3500 2.000 0 1500 0.7000

16 0 2000 0 5000 0.3500 2.000 0 1500 0.7000
18 0 2000 0 3000 0.3500 2.000 0 1500 0.7000

24 0 1000 0 5000 0.2500 2.000 0 1500 0.2500

26 0 I000 0 2500 0.2500 2.000 0 1500 0.2500
28 0 I000 0 1500 0.2500 2.000 0 1500 0.2500

34 0.2000 0 5000 0.3500 0.000 0 5000 0.7000

44 0.1000 0 5000 0.2500 0.000 0 5000 0.2500

45 0.1000 0 2800 0.2500 6.000 0 1500 0.6000

54 0.I000 3 0000 0.5000 1.000 0.7000 0.8000
64 0.I000 0 2500 0.2500 3.000 0,5000 0.2500

65 0.1000 0 5000 0.2500 0.000 0.5000 0.2500
END PWAT-PARM4

PWAT-STATEI
<PLS > PWATER state variables *_*

# - #-_- CEPS SURS UZS IFWS LZS AGWS GWVS
14 0.078 0 0.2500 0 10 2.500 2.00 0 000

16 0.078 0 0.2500 0 10 2.500 2.00 0 000
1B 0.078 0 0.2500 0 I0 2.500 2.00 0 000

24 0.051 0 0.2500 0 I0 2.500 2.00 0 000

26 0.051 0 0.2500 0 10 2.500 2.00 0 000

28 0.051 0 0.2500 0 10 2.500 2.00 0 000
34 0.078 0 0.2500 0 I0 0.000 2.00 0 000

44 0.051 0 0.2500 0 10 0.000 2.00 0 000
45 0.051 0 0.2500 0 10 0.000 2.00 0 000

54 0.051 0 0.2500 0 I0 2.000 2.00 0 000
64 0.051 0 0.2500 0 10 2.000 20.00 0 000

65 0.051 0 0.2500 0 I0 0.000 20.00 0 000

END PWAT-STATE1

END PERLND
IMPI2/D

GEN-INFO

<ILS > Name Unit-systems Printer "_"
# - # User t-series Engl Metr -**

in ou_ *-*

14 IMPERVIOUS 1 1 1 60 0
END GEN-INFO

ACTIVITY

<ILS > *''''*''***'" Ac:ive Sec:ions ..t.

# - # ATMP SNOW IWAT SLD IWG IQAL t..
14 0 0 1 0 0 0

END ACTIVITY
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PRINT- INFO

<ILS > t,t,..t, Prin_-flags t,tt,ttt PIVL pYR

# - # ATMP SNOW IWAT SLD IWG IQAL ,t,,tttt-

14 0 0 6 0 0 0 1 9

END PRINT- INFO

IWAT -PARM1

<ILS > Flags t,, it,

# - # CSNO RTOF VRS VNN RTLI *"" ,it
14 0 0 0 0 0

END IWAT- FARM1

IWAT- PARM2

<ILS >

# - # LSUR SLSUR NSUR RETSC "'"
14 I00.00 0.0100 0.I000 0.I000

END IWAT- PARM2

IWAT -PARM3

<ILS > "'"

# - # PETMAX PETMIN "'"
14

END IWAT- PARM3

IWAT- STATE1

<ILS > IWATER s_ate variables *'*

# - # RETS SURS "*"
14 1.0000E-3 1.0000E'3

END IWAT- STATE1

END IMPLND

EXT SOURCES

**, NOTE: The only RCHRES that precip and PET are applied to are lakes.

<-Volume-> <Member> SsysSgap<--Mult-->Tran <-Target vols> <-Grp> <-Member-> ,,t
<Name> # <Name> # tem strg<-fac_or->strg <Name> # # <Name> # # -*-

**- PRECIP/EVAP TO PERVIOUS/IMPERV SURFACES
WDM 1002 PREC ENGLZERO 1.00 PER_ 14 200 EXTNL PREC

WDM 1002 PREC ENGLZER0 I. 00 IMPLND 14 EXTNL PREC

WDM 1 EVA9 ENGLZERO 0.8 PERLND 14 65 EXTNL PETINP

WDM I EVAP ENGLZERO 0.8 IMPLND 14 EXTNL PETINP

*** PRECIP/EVAP TO _S
WDM 1002 PREC ENGLZERO RCHRES 20 EXTNL PREC

WDM i EVAP ENGLZERO 0.8 RCHRES 20 EXTNL POTEV

END EXT SOURCES

EXT TARGETS

<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Volume-> <Member> Tsys Tgap Amd ,,-

<Name> # <Name> # #<-factor->s_rg <Name> # <Name> tem strg strg _'"
"*'WALKER NR MTH

RCHRES 18 HYDR RO WDM 96 FLOW ENGL REPL

*** M!SC (20=WALKER WETLAND, 55=SR509, 56=IST AVE)

RCHRES 20 HYDR RO **" WDM 97 FLOW ENGL REPL
COPY 2 OUTPUT MEAN 1 1 12.1 WDM 89 FLOW ENGL REPL
END EXT TARGETS

SCHEMATIC

<-Source-> <--Area--> <-Target-> MBLK **-
<Name> # <-factor-> <Name> # Tbl# -*-
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---WALKER CREEK
.t. SUB-CAT_ MC 8

PERLND 26 4.10 COPY 1 8
PEPJ.//D 44 18.57 COPY 1 8

PERLND 54 2.72 COPY 1 8

IMPLND 14 1.34 COPY 1 9
,,, -*- SUB-CATCHMENT SDW2 10-75-15 PREDEVELOPMEITT W/1994 IMP

-'*PERLND 16 30 91 COPY 2 I0
t**PERLND 26 7 16 COPY 2 I0

-**PERLND 34 1 69 COPY 2 I0

-**PERLND 44 0 39 COPY 2 i0
"**PE_ 54 1 13 COPY 2 i0

*'*PE_ 16 30 91 COPY 1 II

-**PERLND 26 7 16 COPY 1 II
""*PERILND 34 1 69 COPY 1 II

t-*PERLND 44 0 39 COPY 1 II

"*'PERLIqD 54 1 13 COPY 1 II
"**IMPLND 14 3 31 COPY 2 9

-** SUB-CAT_ SDW2 10-75-15 PREDEVELOPMEITT W/1994 IMP

PE_ 16 16.38 COPY 2 I0

PERLND 26 4.37 COPY 2 i0

PERLND 34 16.47 COPY 2 i0
PERLND 44 4.39 COPY 2 I0

PERLND 54 1 05 COPY 2 I0

PE_ 16 16 38 COPY 1 II

PERIAqD 26 4 37 COPY 1 II

PERLND 34 16 47 COPY 1 II

PERLND 44 4 39 COPY 1 II
PERLND 54 1 05 COPY 1 !I

IMPLND 14 2 20 COPY 2 9
-_* SUB-CATCHMENT MC 9

PERLND 26 9.44 COPY 1 8
PE_ 44 0.74 COPY 1 8

PERLND 54 -*- 0.00 COPY 1 8
IMPLND 14 0.24 COPY 1 9

*** SUB-CATCHMENT 18

PERLND 16 0.76 RCHRES 18 !

PERLND 26 16.08 RCq-IRES 18 1
PERLND 34 20.95 RCHRES 18 1

PERLND 44 49.22 RCHRES 18 1

IMPLND 14 3.30 RCHRES 18 2
*'" SUB-CATCHMENT 19

PERLND 16 12.72 RCHRES 19 I

PERLND 26 92.07 RCHRES 19 1

PERLND 34 8.39 RCHRES 19 1
PERLND 44 95.55 RCHRES 19 1

IMPLND 14 30.53 RCHRES 19 2

"'* SUB-CATCHMENT 20

PERLND 26 12.53 RZHRES 20 I
PERLND 44 53.43 RCHRES 20 1

PERLND 54 33.43 RCHRES 20 1

IMPLND 14 52.83 RZHRES 20 2

"'" DOWN STREAM OF WALKER CREEK GAGE

""* SUB-CATCHMENT 21 33% OF GW GOES TO GAGE REST GOES TO SOUND

PERLND 16 2.54 RCHRES 18 7
PERLND 26 44 .30 RCHRES 18 7

Ju_200/
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PERLND 34 2.03 RCHRES 18 7

PERLND 44 41 .13 RCHRES 18 7

PERLND 16 2.54 RCHI_ES 21 6

PERLND 26 44.30 RCHRES 21 6

PERLND 34 2 .03 RCHRES 21 6
PER/_%TD 44 41 13 RCHRES 21 6

PER/2/D 16 5 07 RCHRES 21 1

PERLND 26 88 61 RCHRES 21 1

PEI_ 34 4 06 RC_S 21 1

P_ 44 82 26 RCR!_E S 21 1
IMPLND 14 33 09 RCHRES 21 2

IMPLND 14 16 .54 RCHRES 21 2

-_- SUB-CATC_ 22

PE_ 34 4 .30 RCHRES 22 1

PERLND 44 19.49 RCHRES 22 1
PE_ 54 3 .21 RCHRES 22 1

IMPLND 14 3 .95 RCHR_S 22 2

*-*GROUNDWATER FROM OUTSIDE OF WALKER CREEK

PERLND 64 630.00 RCHRES 20 7
PERLND 65 "'* 130.00 RCHRES 20 7

*''STREAM ROUTING

COPY 2 COPY 3 14

COPY 1 COPY 3 14

COPY 3 RCHRES 20 13
RCHRES 20 RCHRES 19 3

RC":IRES 19 RCHRES 18 3

END SCHEMATIC

NETWORK

*** <MEMBER> SSYSSGA/_<--MULT- ->TRAN <-TARGET VOLS> <-MEMBER- >

<NAME> # <NAME> TEM STRG<-FACTOR->STRG <NAME> # # <-GRP> <NAME> # # *'*

END NETWORK

RCHRES

GEN- INFO

RCHRES Name Nexits Unit Systems Printer *-*

# - #< .................. ><---> User T-series Engl Menr LKFG **-
ill OUt ***

18 Trib (0371A) M 18 1 1 1 1 62 0 0

19 Trib (0371A) M 19 1 1 1 1 62 0 0
20 Trib M 20 1 1 1 1 62 0 1

21 Trib (0371H) M 21 I I 1 1 62 0 0
22 Trib (0371A) M 22 ! 1 1 I 62 0 0

END GEN- INFO
ACTIVITY

RCHRES *'******'''***" Active Sections ****-------**-*--

# - # HYFG ADFG CNFG HTFG SDFG GQFG OXFG NUFG PKFG PHFG --*

I 63 1 0 0 0 0 0 0 0 0 0
END ACTIVITY
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PRINT- INFO

RCRRES "''----_-*-'''" Printou: Flags "'''''''''''''''*" PIVL PYR
# - # fun/DR2tDCA CONS I4Y.AT SED GQL OX_.X NT.I"I'RPI/_K PHCIB -*----''"

1 63 5 0 0 0 0 0 0 0 0 0 1 9

END PRINT- INFO

HYDR -PARMI

RCHRES Flags for each HYDR Section "'"
# - # VC A1 A2 A3 ODFVFG for each **- ODGTFG for each FUNCT for each

FG FG FG FG possible exit *'" possible exit possible exit

1 99 0 1 0 0 4 0 0 0 0 0 0 0 0 0 2 2 2 2 2
END IfYDR-P/_W/M1

HYDR- PARM2

RCHRES "'"

# - # FTABNO LEN DELTH STCOR KS DB 50 "" •

18 18 0.800 0.3

19 19 0.568 0.3

20 20 0.379 0.3

21 21 0.450 0.3
22 22 0.300 0.3

END HYDR- PARM2

HYDR- INIT

RCHRES Initial conditions for each HYDR section *-"

# - # --* VOL Initial value of COLIND Initial value of OUTDGT

• ** ac-f_ for each possible exit for each possible exit

18 0.I 4.0

19 0.I 4.0

20 10.0 4.0
21 0.I 4.0

22 0.I 4.0
END HYDR- INIT

END RCHRES

FTABLES

FTABLE 18

ROWS COLS **"
3 4

DEPTH AREA VOLUME OUTFLOW *" *

0.00 1.30 0.00 0.00

i.00 1.30 1.30 166.00
2 .00 1.40 2 .65 490 .00

END FTABLE 18

FTABLE 19
ROWS COLS *""

3 4

DEPTH A_ VOLUME OUTFLOW "- *

0.00 I.I0 0.00 0.00

1 .00 1 .i0 ! .i0 65 .00

2.00 1.20 2.25 223.00
END FTABLE 19

FTABLE 20

"** WALKER CREEK WETLAND
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ROWS COLS "*"

10 4

DEPTH AREA VOLUME OUTFLOW OUTFLOW "'"

0.00 0.00 0.00 0 00

1.00 2.50 1.25 7 04

2.00 5.00 5.00 17 84

3.00 12.00 13.50 32 17

4.00 19.00 29.00 45 13

5.00 22.00 49.50 54 95
6.00 23.00 72.00 61 62

6.10 23.00 74.30 62.15

7.00 23.50 95.25 67.00

7.24 24.10 101.10 100.00

END FTABLE 20

FTABLE 21

ROWS C0LS "*"

8 4

DEPTH AREA VOLUME OUTFLOW "*"
0.000 0.0000 0.0000 0.00

0.100 0.2259 0.0113 0.II
0.500 0.2707 0.1106 4.27

1.000 0.3268 0.2600 15.13

1.500 0.3828 0.4374 31.67

2.000 0.4389 0.6428 54.02
2.500 0.4949 0.8763 82.52

3.000 0.5510 1.1377 117.55

END FTABLE 21

FTABLE 22
ROWS COLS **"

9 4

DEPTH AREA VOLUME OUTFLOW ***

0.000 0.0000 0.0000 0.00

0.I00 0.3680 0.0184 0.25

0.500 0 3717 0.1664 9.39
!.000 0 3763 0.3534 31.06

2.000 0 3819 0.7325 94.37

3.000 0 3874 1.1171 174.33
4.000 0 3930 1.5073 265.38

5.000 0 3985 1.9030 364.68

6.000 0 4040 2.3043 470.60

END FTABLE 22

END FTABLES
MASS -LINK

<Volume> <-Grp> <-Member-><--Mult--> <Target> <-Grp> <-Member->*--
<Name> <Name> # #<-factor-> <Name> <Name> # #***

MASS-LINK 1

conversion from acre-inches uo acre-ft (1/12) -*-
PERLND PWATER PERO 0.0833333 RCHRES INFLOW IVOL

END MASS-LINK 1

MASS-LINK 2

IMPLND IWATER SURO 0.0833333 RCHRES INFLOW IVOL
END MASS-LINK 2

MASS-LINK 3
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RCHRES ROFLOW RCHRES INFLOW

END MASS-LINK 3

MASS -LINK 4

RCHRES OFLOW OVOL I RCHRES INFLOW IVOL
END MASS-LINK 4

MASS -LINK 5

RCKRES OFLOW OVOL 2 RCHRES INFLOW IVOL
END MASS-LINK 5

MASS -LINK 6

PERLND PWATER SURO 0.0833333 RCHRES _LOW IVOL

PERLND PWATER IFW0 0.0833333 RCHRE$ _OW IVOL
END MASS-LINK 6

MASS -LINK 7

PERLND PWATER AGWO 0 .0833333 RCHRES INFLOW IVOL
END MASS-LINK 7

MASS -LINK 8

PERLND PWATER PERO 0. 0833333 COPY INPUT MEAN
END MASS-LINK 8

MASS -LINK 9

IMPLND IWATER SURO 0 .0833333 COPY INPUT MEAN
END MASS-LINK 9

MASS -LINK 10

PERLND PWATER SURO 0 .0833333 COPY INPUT MEAN

PERLND PWATER IFWO 0. 0833333 COPY INPUT MEAN
END MASS-LINK I0

MASS -LINK ii

PERLND PWATER AGWO 0 .0833333 COPY INPUT MEAN
END MASS-LINK II

MASS -LINK 12

PERLND PWATER AGWO 0. 0833333 COPY INPUT MEAN
END MASS-LINK 12

MASS -LINK 13

COPY OUTPUT MEAN RCHRES INFLOW IVOL
END MASS-LINK 13

MASS -LINK 14

COPY OUTPUT MEAN COPY INPUT MEAN
END MASS-LINK 14

END MASS-LINK
END RUN
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RUN
GLOBAL

"'" FILE: WCPOND05.inp REVISED April 2001. ATC
"-- SEATAC AIRPORT HSPF BASIN MODEL OF WALKER CREEK
-** 2006 FUTURE PROJECT CONDITION SIZING BASED

•-* CHANGED PREC DSN 2 TO NEW PREC DSN 1002

WALKER CREEK BASIN HSPF MODEL

START 1948 I0 1 0 0 END 1996 8 30 24 0

RUN INTERP OUTPUT LEVEL 3

RESUME 0 RUN 1

END GLOBAL

FILES

<type> <fun>*--,: ............ fname ............................................. >
MESSU 24 D :\PARA\SEATAC\MILLER\WALKERf \WALKER. MES

WDM 25 D :\PARA\ SEATAC\ MILLER\ WALKERf \WCPOND03. WDM

61 D :\PARA\ SEATAC\MILLER\WALEY.Rf \wPER. L61

62 D :\PARA\SEATAC\MILLER\WALKERf \wRCH. L62
END FILES

OPN SEQUENCE
INGRP INDELT 01 :00

PE_ 14

PERLND 16

PERLND 18

PERLND 24

PERLND 26
PERLND 28

PERLND 34

PERLND 44

PERLND 45
PERLND 54

PERLND 64

PERLND 65

IMPLND 14
RCHRES 49

RCHRES 20

RCHRES 19

RCHRES 1S
END INGRP

END OPN SEQUENCE

COPY

TIMESERIES

Copy -opn ...

# - # NPT NMN ...
1 5 1

END TIMESERIES
END COPY

PERLND

GEN- INF0

<PLS > Name NBLKS Unit-systems Printer ***

# - # User t-series Engl Me_r _**
iI_ out ***

14 TFF- TILL FOR FLT 1 1 1 1 61 0
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16 TFM- TZLL FOR MOD 1 I 1 1 61 0

1B TFS- TILL FOR STP 1 1 1 1 61 0

24 TGF- TILL GR FLT ! 1 1 I 61 0

26 TGM- TILL GR M0D 1 1 1 1 61 0

28 TGS- TILL GR STP 1 1 1 1 61 0

34 OF - OU_ASH FOR I 1 1 1 61 0

44 OG - OUTWASH GR 1 1 1 1 61 0

***PERLND FOR NEW A/RPORT FILL; NONE IN CALIBRATION
45 A/RPORT FILL 1 1 1 1 61 0

54 SA - WE_gLNDS I 1 1 1 61 0

64 TGM DES MO!NES 1 I I 1 61 0

65 OG DES MOINES 1 1 1 1 61 0
END GEN-INFO

ACTIVITY

<PLS > ***'*''*''*'* Active Sections *''*'*_'*''***''**'*'*''**''*

# - # ATMP SNOW PWAT SED PST PWG POAL MSTL PEST NZTR PHOS TRAC *'"
14 200 0 0 I 0 0 0 0 0 0 0 0 0

END ACTIVITY
PRINT-INF0

<PLS > ********************* Print-flags ....t._._.....t.......... PIVL PYR
# - # ATMP SNOW PWAT SED PST PWG PQAL MSTL PEST NITR PHOS TRAC -*-*--***

14 200 0 0 5 0 0 0 0 0 0 0 0 0 1 9
END PRINT- INFO

PWAT-PARM1

<PLS > **************_** Flags .******.****.*****..

# - # CSNO RTOP UZFG VCS VUZ VNN VIFW VIRC VLE *-*
14 0 0 0 0 0 0 0 0 0

16 0 0 0 0 0 0 0 0 0

18 0 0 0 0 0 0 0 0 0

24 0 0 0 0 0 0 0 0 0

26 0 0 0 0 0 0 0 0 0
28 0 0 0 0 0 0 0 0 0

34 0 0 0 0 0 0 0 0 0

44 0 0 0 0 0 0 0 0 0

45 0 0 0 0 0 0 0 0 0

54 0 0 0 0 0 0 0 0 0

64 0 0 0 0 0 0 0 0 0
END PWAT-PARMI

PWAT-PARM2
<PLS > ***

# - # ***FOREST LZSN INFILT LSUR SLSUR KVARY AGWRC

14 4,5000 0.0800 400.00 0.0500 0.5000 0.9960

16 4.5000 0.0800 400.00 0.I000 0.5000 0.9960

18 4.5000 0.0800 200.00 0.2000 0.5000 0.9960
24 4.5000 0.0300 400,00 0.0500 0.5000 0.9960

26 4.5000 0.0300 400.00 0.1000 0.5000 0.9960

28 4.5000 0.0300 200.00 0.2000 0.5000 0.9960

34 5.0000 2.0000 400.00 0.0500 0.3000 0.9960

44 5.0000 0.8000 400.00 0.0500 0.3000 0.9960

45 7.5000 0.0200 300.00 0.0700 0.0000 0.9960

54 4.0000 2.0000 100.00 0.0010 0.5000 0.9960

64 4.5000 0.1200 400.00 0.I000 0.5000 0.9990

65 5.0000 0.8000 400.00 0.0500 0 5000 0.9960END PWAT-PARM2

PWAT-PARM3
<PLS >***

# " #**" PETMAX PETMIN INFEXP INF!LD DEEPFR BASETP AGWETP

J._ 2001

556-2912-001 _

AR 046928



14 2 0000 2.0000 0.00 0.00 O.C
16 2 0000 2.0000 0.00 0.00 0.0
18 2 0000 2.0000 0.00 0.00 0.0
24 2 0000 2 0000 0.00 0.00 O.

26 2 0000 2 0000 0.00 O. O.
28 2 0000 2 0000 0.00 0. 0.
34 2 0000 2 0000 0.00 0.00 0.0
44 2.0000 2 0000 0.00 0. 0.
45 2.0000 2 0000 0.00 O. O.
54 10.000 2 0000 0.00 0. 0.7
64 2.0000 2 0000 0.00 0. 0.0

END PWAT-PARM3

PWAT-PAR_44

<PLS • .t.
# - # CEPSC UZSN NSUR INTFW IRC LZETP'**

14 0.2000 1.0000 0.3500 2.000 0.1500 0 7000

16 0 2000 0.5000 0.3500 2.000 0.1500 0 7000
18 0 2000 0.3000 0.3500 2.000 0.1500 0 7000

24 0 I000 0.5000 0.2500 2.000 0.1500 0 2500

26 0 I000 0.2500 0.2500 2.000 0.1500 0 2500

28 0 i000 0.1500 0.2500 2.000 0.1500 0 2500
34 0 2000 0.5000 0.3500 0.000 0.5000 0 7000

44 0 I000 0.5000 0.2500 0.000 0.5000 0 2500

45 0 I000 0.2800 0.2500 6.000 0.1500 0 6000

54 0 I000 3.0000 0.5000 1.000 0.7000 0.8000

64 0 i000 0.2500 0.2500 3.000 0.5000 0.2500

65 0.1000 0.5000 0.2500 0.000 0.5000 0.2500
END PWAT-PARM4

PWAT-STATE!

<PLS • PWATER sta_e variables t--

# - #*'* CEPS SURS UZS IFWS LZS AGWS GWVS
14 0.078 0. 0 2500 0.10 2.500 2.00 0.000

16 0.078 0. 0 2500 0.I0 2.500 2.00 0.000

18 0.078 0. 0 2500 0.I0 2.500 2.00 0.000
24 0.051 0. 0 2500 0.I0 2.500 2.00 0.000

26 0 051 0. 0 2500 0.10 2.500 2.00 0.000

28 0 051 0. 0 2500 0.I0 2.500 2 00 0 000

34 0 078 0. 0.2500 0.I0 0.000 2 00 0 000

44 0 051 0. 0.2500 0.I0 0.000 2 00 0 000

45 0 051 0. 0.2500 0.I0 0.000 2 00 0 000

54 0 051 0. 0.2500 0.i0 2.000 2 00 0 000

64 0 051 0. 0.2500 0.i0 2.000 20 00 0 000

65 0 051 0. 0.2500 0.10 0.000 20 00 0 000
END PWAT-STATE:

END PERLND
IMPLND

GEN-INFO

<ILS • Name Unit-systems Printer *-,

# - # User t-series Engl Metr ---
in OUK "'"

14 IMPERVIOUS 1 1 1 60 0
END GEN-INFO
ACTIVITY

<ILS > *'**''*''_**- Active Sections _*-*

# - # ATMP SNOW IWAT SLD IWG IQAL *--
14 0 0 1 0 0 0

END ACTIVITY
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PRI_T- INF0

<._LS > *''"'*'* Print-flags **---*** PIVL pYR

# - # ATMP SNOW IWAT SLD IWG IQAL ..t...t.*

14 0 0 6 0 0 0 I 9

END PRINT- INF0

IWAT-pARM1

<ILS > Flags *"* "'"
# - # CSN0 RTOP VRS VNN RTLI *'" "'*

14 0 0 0 0 0

END IWAT- PARM1

IWAT -PARM2

<ILS > "*"

# - # LSUR SLSUR NSUR RETSC '''

14 I00 •00 0 .0100 0 •I000 0 •1000
END IWAT- PARM2

IWAT -PARM3
<ILS > ...

# - # PETMAX PETMIN *'"
14

END IWAT- PARM3

IWAT-STATEI
<ILS > IWATER s_ate variables *-*

# - # RETS SURS "*"

14 1.0000E-3 1.0000E-3

END IWAT- STATE1
END IMPLND

EXT SOURCES

•** NOTE: The only RCHRES that precip and PET are applied to are lakes.

<-Volume-> <Member> SsysSgap<--Mult-->Tran <-Target vole> <-Grp> <-Member-> -*-

<Name> # <Name> # tem s=rg<-fac_or->strg <Name> # # <Name> # # *--
•*" PRECIP/EVAP TO PERVIOUS/IMPERV SURFACES

WDM 1002 PREC ENGLZER0 1.00 PERLND 14 200 EXTNL PREC
WDM 1002 PREC ENGLZERO 1.00 IMPLND 14 EXTNL PREC

WDM 1 EVAP ENGLZER0 0.8 PERLND 14 65 EXTNL PETINP

WDM I EVAP ENGLZERO 0.8 IMPLND 14 EXTNL PETINP
• ** PRECIP/EVAP TO _S

WDM 1002 PREC ENGLZERO RCHRES 20 EXT_TL PP.EC

WDM 1 EVAP ENGLZERO 0.8 RCHRES 20 EXTNL POTEV

WDM 1002 PREC ENGLZERO RCHRES 49 EXTNL PREC

WDM 1 EVA!D ENGLZERO 0.8 RCHRES 49 EX_L POTEV

END EXT SOURCES

EXT TARGETS

<-Volume-> <-Grp> <-Member-><--Mul_-->Tran <-Volume-> _Member> Tsys Tgap Amd ...

<Name> # <Name> # #<-factor->s_rg <Name> # <Name> tem strg strg t-*
RCHRES 18 HYDR RO WDM 116 FLOW ENGL REPL
""*PROJECT CONDITION FLOWS

RCHRES 49 HYDR RO 1 1 WDM 109 FLOW ENGL REPL
"*" DETENTION STAGES

RCHRES 49 HYDR STAGE WDM 649 STAG ENGL REPL
•** DETENTION VOLUME

RCHRES 49 HYDR VOL WDM 749 VOL ENGL REPL
• "" 39=SR509 37=SDW2
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END EXT TARGETS ...

S.'q_EMATI C

<-Source-> <--Area--> <-Target- > MBLK "**

<Name> .# <-factor-> <Name> # Tbl# "'"

--*WALKER CREEK

""" SUB- CATCHMENT MC 8

PER/_ 26 3 .93 RC_S 20 1

PER/_ 44 18 .73 RCH_S 20 1

PERLND 54 2 •70 RCHRES 20 1

IMPLND 14 0.01 RCHRES 20 2

• -* --* SUB-CATCHMENT SDW-2

""* PERLND 26 26.82 RCHRES 49 6

• -* PERIAqD 44 1.42 RC_S 49 6

"*" PERLND 45 6.70 RCHRES 49 6

• **PER_ 26 26.82 RCHRES 20 7

• ** PERLND 44 1.42 RCHRES 20 7

• "" PERLND 45 6.70 RCHRES 20 7

"'* IMPLND 14 9.51 R_S 49 2

''*REPLACE SUBCATCHMENT SDW-2 WITH NEW SDW-2 SUBBASIN

• **SUBBASIN SDW-2 ROUTING AS OF 4/19/01

P E R/./qD 26 26.88 RCH_S 49 6

PERLND 44 I. 51 RCHRES 49 6

PER/A%VD 45 6. 700 RCH_S 49 6

PER_ 26 26.88 RCHRES 20 7

PERLND 44 I. 51 RCHRES 20 7

PERI_ 45 6. 700 RCI_S 20 7

IMPl/qD 14 9.51 RCHRES 49 2

"*" SUB-CATCHMENT MC 9

PE_ 26 9.28 RCHRES 20 1

PERI/qD 44 0.76 RCH_.ES 20 1

!MPLND 14 0.40 RCHRES 20 2

"** SUB-CATCHMENT 18

PERLND 16 0.76 RCH_S 18 1

PERI/qD 26 16.08 RCHRES 18 1

PERI/qD 34 20.95 RCHRES 18 1

PERLND 44 49.22 RCHRES 18 !

IMPLND 14 3 .30 RCHR_S 18 2

"'* SUB-CATCHMENT 19

PERLND 16 12.72 RCHRES 19 1

PERLND 26 92.07 RCHRES 19 1

PERLND 34 8.39 RCHRES 19 1

PERLND 44 95.55 RCHRES 19 1

IMPLND 14 30.53 RCHRES 19 2

"** SUB-CATCHMENT 20

PE_ 26 12.54 RCHRES 20 1

PERLND 44 53 .42 RCHRES 20 1

PERLND 54 35.43 RCHRES 20 1

IMPLND 14 52.83 RCHRES 20 2

"'" DOWN STREAM OF WALKER CREEK GAGE

• "* SUB-CATCHMENT 21 33% OF GW GOES TO GAGE REST GOES TO SOUND

PERLND 16 2.54 RCHRES 18 7

PERLND 26 44.30 RCHRES 18 7

PERLND 34 2.03 RCHRES 18 7

PERLND 44 41.13 RCHRES 18 7

PERU_D16 254 RC_RES 21 6
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PE_ 26 44 .30 RCHRES 21 6

pERLND 34 2 .03 RCHRES 21 6

PERLND 44 41 .13 RCHRES 21 6

IMPLND 14 16 .54 RCHRES 21 2
PERLND 16 5.07 RCHRES 21 1

PERLND 26 88 .61 RCHRES 21 1

PERLND 34 4.06 RCHRES 21 1

PERLND 44 82.26 RCHRES 21 1

IMPLND 14 33 .09 RCI_RES 21 2
--- SUB-CATCHMENT 22

PERLND 34 4 •30 RCHRES 22 1

PERLND 44 19.49 RCHRES 22 1

PERLND 54 3 •21 RCHRES 22 1

IMPLND 14 3 •95 RCHRES 22 2

•*-GROUNDWATER FROM OUTSIDE OF WALKER CREEK

PERLND 64 630 .00 RCHRES 20 7

PERLND 65 *** 130.00 RCHRES 20 7

***STREAM ROUTING

RCHRES 49 RCHRES 20 3

RCHRES 20 RCHRES 19 3
RCHRES 19 RCHRES 18 3

END SCHEMATIC

NETWORK

.. • <MEMBER> SSYSSGAP< - -MULT- ->TRAN < -TARGET VOLS > < -MEMBER- >

<NAME> # <NAME> TEM STRG<-FACTOR->STRG <NAME> # # <-GRP> <NAME> # # "*"

END NETWORK
twt

RCHRES

GEN- INFO

RCHRES Name Nexits Unit Systems Printer ***

# - #< .................. ><---> User T-series Engl Me_r LKFG ***
in ou_ "'"

18 Trib (0371A) M 18 1 1 1 1 62 0 0

19 Trib (0371A) M 19 1 I 1 1 62 0 0

20 Trib M 20 1 1 1 1 62 0 1

21 Trib (0371H) M 21 1 1 1 1 62 0 0

22 Trib (0371A) M 22 1 I 1 1 62 0 0

39 SR509 1 1 1 1 62 0 0
49 SDW2 POND 1 1 I I 62 0 0

END GEN- INFO
ACTIVITY

RCHRES .t............. Active Sections .**..it....***...

# - # HYFG ADFG CNFG HTFG SDFG GQFG OXFG NUFG PKFG PHFG *-*
1 63 1 0 0 0 0 0 0 0 0 0

END ACTIVITY

PRINT- INFO

RCHRES *******,,,,*_.,t... Printout Flags "'*"*****_'**'*"'*" PIVL PYR
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# - # HYDR ADCA CONS HEAT SED GQL OXRX NUTR PLNK PHCB t.tt.tt.*

1 63 5 0 0 0 0 0 0 0 0 0 I 9
END PRINT- INFO
HYDR -PARM 1

RCHRES Flags for each HYDR Section "**
# - # VC A1 A2 A3 ODFVFG for each *** ODGTFG for each FUNCT for each

FG FG FG FG possible exi_ *** possible exi_ possible exit

1 99 0 1 0 0 4 0 0 0 0 0 0 0 0 0 2 2 2 2 2
END HYDR- PARMI

HYDR -PARM2

RCHRES --*
# - # FTABNO LEN DELTH STCOR KS DB50 ** *

< ...... >< ........ >< ........ >< ........ •< ........ •< ...... ..•_ ........ • ww_

18 1B 0.800 0.3
19 19 0.568 0.3

20 20 0.379 0.3
21 21 0.450 0.3

22 22 0.300 0.3

49 49 0.010 0.0 0.3

END HYDR- PARM2

HYDR -INI T

RCHRES Iniuial conditions for each HYDR secUion ***

# - # *** VOL Initial value of COLIND Initial value of OUTDGT

• ** ac-f_ for each possible exit for each possible exit

18 0.I 4.0
19 0.I 4.0

20 I0.0 4.0

21 0.I 4.0

22 0.1 4.0

49 0.0 4.0

END HYDR- INIT
END RCHRES

FTABLES

FTABLE 18

ROWS COLS ***
3 4

DEPTH AREA VOLUME OUTFLOW ...

0.00 1.30 0.00 0.00

1.00 1.30 1.30 166.00

2.00 1.40 2.65 490.00
END FTABLE 18

FTABLE 19
ROWS COLS ***

3 4

DEPTH AREA VOLUME OUTFLOW *" *

0.00 I.I0 0.00 0.00

I. 00 1. I0 I. I0 65.00

2.00 1.20 2.25 223.00
END FTABLE 19
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FTABLE 49
*-- PROJECT POND F SDW2

ROWS COLS "**

12 4

DEPTH AREA VOLUME OUTFLOW *'*

0.000 0 B880 0.0000 0 00

1.000 0 9270 1.0823 0 25

2.000 0 9690 2.2096 0 35

3.000 1 0450 3.3828 0 42

4.000 1 0450 4.6027 0 49
5.000 1 0860 5.8726 0 55

6.000 1 1260 7.1935 0 60

7.000 1 1670 8.5645 1 20

8.000 1 2130 9.9861 2 69

8.300 ! 2560 10.454 3 09

9.000 1 2560 11.459 7 57
I0.000 1.3000 12.987 16.88

END FTABLE 49

FTABLE 20

*** WALKER CREEK WETLAND

ROWS COLS "*"
I0 4

DEPTH AREA VOLUME OUTFLOW OUTFLOW "'"
0.00 0.00 0.00 0 00

1.00 2.50 1.25 7 04

2.00 5.00 5.00 17 84
3.00 12.00 13.50 32 17

4 00 19.00 29.00 45 13

5 00 22.00 49.50 54 95
6 00 23.00 72.00 61 62

6 I0 23.00 74.30 62 15

7 00 23.50 95.25 67 00

7 24 24.10 I01.I0 I00 00

END FTABLE 20

FTABLE 21
ROWS COLS t..

8 4

DEPTH AREA VOLUME OUTFLOW **"
0.000 0.0000 0.0000 0 00

0.100 0.2259 0.0113 0 11

0.500 0.2707 0.1106 4 27

1.000 0.3268 0.2600 15 13

1.500 0.3828 0.4374 31 67

2.000 0.4389 0.6428 54 02
2.500 0.4949 0.8763 82 52

3.000 0.5510 1.1377 117 55

END FTABLE 21

FTABLE 22

ROWS COLS "'"
9 4

DEPTH AREA VOLUME OUTFLOW *'"

0.000 0.0000 0.0000 0.00
0.I00 0.3680 0.0184 0.25

0.500 0.3717 0.1664 9.39
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1.000 0.3763 0.3534 31.06

2.000 0.3819 0.7325 94.37
3.000 0.3874 1.1171 174.33

4.000 0.3930 1.5073 265.38

5.000 0.3985 1.9030 364.68

6.000 0.4040 2.3043 470.60

END FTABLE 22
END FTABLES

MASS -LINK

<Volume> <-Grp> <-Member-><--Mul_--> <Target> ,,:-GRID><-Menlber-> **t
<Name> <Name> # #<-factor-> <Name> <Name> # #***

MASS -LINK 1
conversion from acre-inches to acre-ft [I/12) ***

PERLND PWATER PER0 0.0833333 RCHRES INFLOW IVOL

END MA_S -LINK 1

MASS -LINK 2

IMPLND IWATER SURO 0. 0833333 RCHRES INFLOW IVOL

END MASS-LINK 2

MASS -LINK 3

RCHRES ROFLOW RCHRE$ INFLOW
END MASS-LINK 3

MASS -LINK 4

RCHRES OFLOW OVOL 1 RCHRES INFLOW !VOL
END MASS-LINK 4

MASS -LINK 5

RCHRES OFLOW OVOL 2 RCHRES INFLOW IVOL
END MASS-LINK 5

MASS -LINK 6

PERLND PWATER SURO 0. 0833333 RCHRES INFLOW IVOL

PERLND PWATER IFWO 0.0833333 RCHRES INFLOW IVOL
END MASS -LIN_[ 6

MASS -LINK 7

PERLND PWATER AGWO 0 .0833333 RCHRES INFLOW IVOL
END M3_SS-LINK 7

MASS -LINK 8

PE_ PWATER PERO 0. 0833333 COPY INPUT MEAN
END MASS-LINK 8

MASS -LINK 12

PERLND PWATER AGW0 0 .0833333 COPY INPUT MEAN
END MASS-LINK 12

MASS -LINK 9

IMPLND IWATER SURO 0 .0833333 COPY INPUT MEAN
END MASS-LINK 9

MASS -LINK I0

COPY OUTPUT MEAN RCHRES INFLOW IVOL
END MASS-LINK I0

END MASS-LINK

July 2001

556-29/2-00J (28)

AR 046935



RTJ_

Jui.v2ool
.s.s6-29_:-oo,,¢'28)

AR 046936



DES MOINES CREEK WATERSHF_D
HSPF INPUT FILES

- PREDEVELOPMENT CONDITIONS
- 2006 CONDITIONS
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RUN

GLOBAL
"'* FILE: DMPRERSM.INP (MODIFY DMPRE.INP)

"_" Rev'.sed Mar=n 2001 uo reflec: F_ng CounTy changes (F'J_, 03/2212001)
"°° HSPF MODEl OF DES MOINES CREEK
"'' UPDATE MODEl TC CREATE DOWNSTREAM EVALUATION POINT, FOR SDS TO WEST. BRANCH

*'" FUTURE CONDITIONS - I_I06R.INP

"'" PREDEVELOPED CONDITION (SDS2,5,6 removed; SDS2, SDSS0 SDS6 waUersheas added)
--* 10-75-15 LAND USE (<10% 94 IMPERV -->GRASS) ON STIA PROJE.'T AREA
--- 1994 COVER CONDITIONS ON NON PROJECT AREAS

*°" ELIMZNATE IWS SYSTEM COMPONENTS NOT ROUTED TO SDS
DES MOINES CREEK BASIN HSPF MODEL

START 1948/10/01 00:00 END 1996/09/30 24:00
START 1992101/01 00:00 END 1996109/30 24:00 it"

RUN INTERP OUTPUT LEVEL 0
RESUME 0 RUN 1

END GLOBAL

FZLES
MESSU 24 DMPRE. MES

Wl:_ 25 DM.WDM
END FILES

OPN SEOUENCE
INGRP INDELT 01:00

PERLND 16
PERLND 26

PERLND 34
PERLND 44

PERLND 54
IMPLND 14
RCHRES 360
RCHRES 36

RCHRES 39
COPY 20
COPY 42
COPY 9
RCHRES 4

COPY 41
COPY 10
RCHRES 366

COPY 50
COPY 3
RCHRES 7

RCHRES 9
COPY 4

RCHRES 43
COPY 15
RCHRES 34

RCHRES 35
RCHRES 37
COPY 14

COPY 16
RCHRES 38

RCHRES 5
RCHRES 40

RCHRES 12
COPY 5
RCHRES 13

RC_RES 14
RCHRES 177

RCHRES 46
RCHRES 4 7
RCHRES 17
COPY 48

RCHRES 18
RCHRES 193

COPY 1
RCHRES 198

END _NGRP

END OPN SEQUENCE

PERLKD

GEN-INFO

<PLS > Name NSLKS Unlc-sys_ems Prln_er --o

t - % Use: t-ser_es Engl Near --o
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16 TFM- TILL FOR HOD 1 1 1 1 60 0
26 TGIM- TILL GRMOD 1 1 1 I 60 0
34 OF - OUTW_._M FOR 1 ! 1 1 60 0

44 OG - OUTWASH GR I 1 1 I 60 C
54 5A - WETLANDS I I 1 ! 60 0

END GEN-INFO

ACTIVITY

<PL$ > -,.---...t... Active Sections o..o°.............t..........
# - % ATMP SNOW PWAT SED PST PWG PQAL MSTL PEST NITR PHOS TRAC "°*

14 54 0 0 1 0 0 0 0 0 0 0 0 0

END ACTIVITY
PRINT-INFO

<PLS > ''''''''''''''''''''' Print-fla_s ''''''*'''''''*'''''''''* PrVL PYR
# - # ATMP SNOW PWAT SED PST PWG POAL MSTL PEST NITR PHO$ TRAC ''°'''°''

14 54 0 0 6 0 0 0 0 0 0 0 D 0 1 9

END PRINT-INFO
PWAT-PARMI

<PLS > '''°*''''''''*''° Flags ''°''''''''''°'°'°'"
# - # CSNO RTOP UZFG VCS VUZ VNN VIFW VIRC VLE '''

14 54 C 0 0 0 0 0 0 0 0

END PWAT-PAKM1

PWAT-PARM2

<PL5 • '''

# - # *°*FOREST LZSN INFILT LSUR SLSUR KVARY AGWRC
t6 4.5000 0.2000 200.00 0.1000 0.5000 0.9960
26 4.5000 0.0750 400.00 0.1000 0.5000 0.9960
34 5.0000 2.0000 200.00 0.0500 0.3000 0.9960
44 5.0000 0.8000 200.00 0.0500 0.3000 0.9960
54 4.0000 2.0000 200.00 0.0010 0.5000 0.9960

END PWAT-PARM2
PWAT-PARM3

<PLS >°°"

# - #''* PETMAX PETMIN INFEXP INFILD DEEPFR BASETP AGWETP

16 2.0000 2.0000 0.55 0.00 0.0
26 2.0000 2.0000 0.55 0.00 0.0

34 2.0000 2.0000 0.55 0.00 0.0
44 2.0000 2.0000 C.55 0.00 0.0

54 I_.00D 2.0000 0.55 0.00 0.7
END PWAT-PARM3

PWAT-PARM4
<PLS • -*o

# - # CEPSC UZSN NSUR INTFW IRC LZETP °'*

16 0.2000 0.5000 0.3500 3.000 0.5000 0.7000
26 0.1000 0.2500 0.2500 3.000 0.5000 0.2500

34 0.2000 0.5000 0.3500 0.000 0.7000 0.7000
44 0.1000 0.5000 0.2500 0.000 0.7000 0.2500
54 0.2000 3.0000 0.5000 1.000 0.7000 0.8000

END PWAT-PARM4

PWAT-STATEI

<PLS • PWATER s_a_e variables*--

# - #*'* CEPS SUPS UZ5 IFWS LZS AGWS GWVS

16 0.078 0. 0.0010 0. 0.075 0.267 0.026
26 0.051 0, 0.0350 0. 1.928 0.680 0.049

34 0.078 0. 0.0010 0. 0.090 0.676 0.038

44 0.051 0, 0.0040 0. 1.127 0.614 0.152
54 0.051 0. 0.3330 0. 0.622 0.000 0.000

END PWAT-STATEI
END PERLND

IMPLND

GEN-INFO

<ILS > Name Unit-systems Prln_er -**

# - # User _-serles Engl Me_r --,
i_ OU: *e,

13 140 IMPERVIOUS 1 1 1 60 0
END GEN-INFO
ACTIVITY

<_LS > *''''°*''*'*" Active Sec_lo_s *--*

# - # ATMP SNOW IWAT SLD IWG IQAL °'"
13 140 0 0 1 0 0 0

END ACTIVITY
PRINT-INFO

<ILS • "°''°°°- Prxnt-flags ---*-*-- PIVL PYR
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# - # ATMP SNOW IWAT SLD IHG IOAL **..... .°

13 140 0 0 6 0 0 0 I 9
END PRINT-INFO

INAT-PARMI _..
<ILS > Flags "'*
# - # CSNO RTOP VRS VNN RTLI *'* t.*

13 140 0 0 0 0 0
END IWAT-PARMI

IWAT-PARM2 ...
<ILS >

% - # LSUR SLSUR NSUR RETSC "'"
14 500.0 0.0100 0.I000 0.100

140 I00.00 0.0500 0.i000 0.0500
END IWAT-PARM2

IWAT-PARM3 ...
<ILS •

# - # PETMAX PETMIN *'°
13 140

END IWAT-PARM3
IWAT-STATE1

<ILS • INATER suate variables *°"

# - # RETS SUPS *°*
13 1401.0000£-31.0000E-3

END IWAT-STATEI

END IMPLND

RCHRES

GEN-INPO
RCHRES Name Nexits Uni_ System_ Printer **°
# - #< .................. ><---> User T-series Engl Me_r LKFG ***

in OUt .gt
4 SDS-30utle_ Swale 1 1 1 1 0 0 0

5 £.Branch above TyeeP 1 1 1 1 0 0 0

7 DM7 & DM8 Conveyance 1 1 1 1 0 0 0
9 DM9 Conveyance 1 1 1 1 0 0 0

12 Lower W. Branch 1 1 1 1 0 0 0

13 Confl. to 200_h S_. 1 1 1 1 0 0 0
14 200Uh to Exec. Trib. 1 1 1 1 0 0 0

17 Executel Tributary 1 1 1 1 0 0 0
18 Exec. Conf!. to 208th 1 1 1 1 0 0 0
34 Bow Lake 1 1 1 1 0 0 1

35 Pipe A Bow LK Outle_ 1 1 1 1 0 0 0
36 SDE-4 C_inad Dasch 1 1 1 1 0 0 0

37 Pipe B 60" Zn_! Blvd 1 1 I 1 0 0 0
38 Dpper E. Branch I 1 1 1 0 0 0

39 SDS-I Storm Only 1 1 1 1 0 0 0
40 Tyee Pond Reach 1 1 1 1 0 0 0
43 Northwes_ Pon_s Rch 1 1 1 1 0 0 1

46 Execu_el Pond Reach 1 1 1 1 0 0 0

47 Pipe C Exec. Pond Dis 1 1 1 1 0 0 0
177 North Branch Ravine 1 1 1 1 0 0 0

193 Upper Ravine 1 1 1 1 0 0 0
198 Lower Ravine 1 i I 1 0 0 0

360 SDE-4 NSPS I 1 1 1 0 0 0
366 OTF SSMPS 1 ! 1 1 0 0 0
END GEN-INFO

ACTIVITY

RCHRES "*'*''*****'*** Active Sectlons ........ *.**.*.9.
# - # HYFG ADFG CNFG HTFG SDFG GOFG OXFG NUFG PKFG PHFG "'*
1 366 1 0 0 0 0 0 0 0 0 0

END ACTIVITY

PRINT-INFO

RCHRES "°**°°**'**°**" Printout Flags °*°*'***°°*''**'** PIVL PYR
# - # HYDR ADCA CONS HEAT SED GQL OXRX NUTR PLNK PHCB "°*°'*°*°
1 366 6 0 0 C 0 0 0 0 0 0 1 9

END PRINT-INFO

HYDR-PARMI

RCHRES Flags for each NYDR Sectlon o_*
# - # VC A1 A2 A3 ODFVFG for each °'* ODGTFG for each FUNCT for each

FG FG FG FG possible exlt "°° possible exl_ possible exz_

4170110 40000 00000 22222

18340110 40000 00000 22222
35420110 40000 00000 22222

43 0110 45000 00000 22222

J._ 2oo/
536-29/2-00/_

AR 046942



46 198 0 1 ! C 4 0 C 0 0 0 0 0 0 0 2 2 2 2 2
360 366 0 1 1 0 4 O 0 0 0 0 0 0 0 0 2 2 2 2 2
END HYDR-PABMI

HYDR-PARM2

-t-Modified by FK Eo inc!ude 40 and 46 in ube model tit
RCHRE5

# - # FTABNO LEN DELTH STCOR KS DB50 ...
< >< >< >< >< >< >< • ttt......................................................

4 4 0.530 0.3
5 5 0.380 0.3
7 7 0.34! 0.3

9 9 0.189 0.3
12 12 0.273 0.3

13 13 C.218 0.3
14 14 0.218 0.3

17 17 0.246 0.3
IB 18 0.303 0.3
34 34 0.208 0.3

35 35 0.123 0.3
36 1 0.i00 0.3

37 37 0.381 0.3
38 38 0.142 0.3
39 1 0.100 0.3
40 40 0.189 0.3

43 43 0.189 0.3
46 46 0.047 0.3
47 47 0.417 0.3

177 177 0.407 0.3

193 193 0.795 0.3
198 198 0.631 0.3

360 1 0.I00 0.3
366 1 0.I00 0.3
END HYDR- PARM2

HYDR-INIT
RCHRES Znltial conditions for each HYDR section ''"
# - # "-" VOL Initial value of COLIND Initial value of OUTDGT

"'" a---f-, for each. possible exit for each possible exi_
<...... ><........ • <___><___><___><.__><__.> tie <___><__.><___><_..><--->

3 0.I 4.0
4 0.i 4.0

5 G.I 4.0
7 0.1 4.0
9 0.i 4.0

12 0.1 4.0
13 0.1 4.0
14 0.I 4.0

17 0.I 4.0
18 0.1 4.0

34 35. 4.0
35 0.0 4.0
36 0.0 4.0
37 0.0 4.0

38 0.0 4.0
39 0.0 4.0

40 0.0 4.0
43 0.I 4.0 5.0

46 0.0 4.0
47 0.0 4.0

177 0.0 4.0
193 0.0 4.0
198 0.0 4.0

360 0.0 4.0
366 0.0 4.0

END HYDH-INIT
END RCHRES

FTABLES

FTABLE 1
ROWS COLS "''

B 4

DEPTH AREA VOLUME DISCH OUTFLOW2 -o°

(FT) (ACRES) (AC-FT._ (CF$) (CFS} "''
0.00 0.000 0.000 0.0
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0.50 0.016 0.006 !
I•00 0.016 0.0!i 4

1.50 0•024 0.025 12
2.00 0.032 0.045 30
2.50 0.040 C.070 50

3.00 0.048 C.101 80

5.00 0.064 0.225 250

END FTABLE !

FTABLE 4
--- SDS-3 OUTLET SWALE
ROWS COLS "'"

"7 4
*-" DEPTH AREA VOLUME OUTFLOW OUTFLOW2

(FT) (ACRES) (ACRE-FT) (CFS) (CFS) *°"
.000 .000 0.0 0.0
.500 .198 0.1 9.0

1.000 .236 0.5 30.9

2.000 .306 1.0 115.8
3.000 .376 1.5 265.5
4.000 .446 5.0 491.8

5.000 .517 20.0 806.3
END F/ABLE 4

FTABLE 5
"** EAST BRANCH ABOVE TYEE POND
ROWS COLS "'"

13 4
• -- DEPTH AREA VOLUME OUTFLOW OUTFLOW2

(FT) (ACRES) (ACRE-F;') (CFS) (CF3) ""°
.000 .000 .000 .000
.550 .290 .100 4.900

1.100 •543 •200 20.800
1.650 .609 .300 46.500
2.200 .671 .400 80.000

2.750 .732 0.500 118.700
3.300 .778 0.600 158.500
3.850 .819 0.700 198.400
4.400 .849 0.801 231.900

4.950 .866 1.000 252.900
5.500 .865 1.200 253.000

8.200 .973 1.500 400.000
10.200 1.043 2.000 520.000

END FTABLE 5

}'TABLE

it. DM? & DM8 CONVEYANCE
ROWS COLS "°*

8 4

**" DEPTH AREA VOLUME OUTFLOW OUTFLOW2

(FT) (ACRES) (ACRE-FT) (CFS) (CFS) °**
.000 .000 .000 .000

•500 .360 .120 6.200
1.000 .416 .276 20.800
2.000 .520 .694 75.400

3.000 .626 1.252 168.700
4.000 .732 1.950 306.900
5.000 .836 2.790 496.100

6.000 .942 3.768 742.300
END FTABLE 7

FTABLE 9

. DM9 CONVEYANCE
ROWS COLS **°

8 4
""" DEPTH AREA VOLUME OUTFLOW OUTFLOW2

(FT) (ACRES) (ACRE-FT) (CFS) (CFS) "'*
.000 .00 0.0 .0

.500 .20 0.7 9.7
1.000 .23 3.1 32.6

2.000 .29 14.9 118
3.000 .35 38.4 265

4.000 .41 77 482
5.000 .47 135 778

6.000 .52 214 1165
END FTABLE 9
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FTABLE 12
.t_ LOWER WEST 5RANCH
--° REVISED BASED ON HEC-RAS MODEL

ROWS COLS "'"
13 4

•"" DEPT}_ AREA VOLUME OUTFLOW oUTFLOW2 to.
(r'r) (ACRES) (ACRE-FT) (CFS) (CFS}

.OOO .000 0.000 .000

.500 .291 0.030 0.150
1.000 .346 0.260 6. 600

2.000 .450 0.430 14.100

3.000 .554 0.650 25.000
4.000 .656 1.180 50.000
5.000 .753 2.170 75.000
6.000 .796 3.820 100.000

7.000 .837 8.820 150.000
8.000 .837 16.200 200.000
9.000 .837 27.920 250.000

I_.00C .83" 33.530 350.000
ii.000 .837 35.380 450.000

END }'TABLE 12

FTABLE 13
--- CONFLUENCE TO 200TR STREET

ROWS COLS "'"
9 4

""" DEPTH AREA VOLUME OUTFLOW oUTFLOW2

(FT) (ACRES) (ACKE-FT) (CFS) {CFS) """
.000 .000 .000 .000

.500 .153 .051 4.300
1.000 .272 .132 14.400

2.000 .317 .312 50.400
3.000 .360 .544 109.600
4.000 .404 .826 195.000
5.000 .450 1.163 309.500
6.000 .497 1.548 456.300
7.000 .542 1.984 638.000

END FTABLE 13

FTABLE 14
"'" 200TH STREET TO EXECUTEL TRIBUTARY

"'" KEACR 190 FROM TR-201KING COUNTY BASIN PLAN MODEL:
ROWS COLS "'"

5 4

*o* DEPTH AREA VOLUME OUTFLOW OUTFLOW2
(FT) (A_RES) (ACRE-FT) (,CF5) (CFS_ "'°

0.000 0.000 0.000 O.OOO
0.900 0.70 0.4000 30.00
1.800 0.80 I.I000 115.60
2.700 I.I0 2.1000 269.80

4.200 1.30 4.3000 707.10
END FTABLE 14

FTABLE 17
*°° EXECUTEL TRIBUTARY
ROWS COLS "_'"

i0 4
° "" DEPTH AREA VOLUME OUTFLOW OUT FLOW2

(FT) {ACRES) {ACRE-.rT) (CFS) (CFS) .t°
.000 .000 .000 .000

.300 .169 .034 2.900

.600 .192 .076 9.800

.900 .215 .128 20.400

1.200 .238 .189 35.100
1.500 .259 .258 54.100

1.800 .282 .336 ",7.700
2.100 .303 .423 106.200
3.100 .376 .779 245.000

3.600 .412 .988 335.000

END PTABLE 17

FTABLE 18

--- co.r_uENCEWITH ENECUTELTRIBVTA_YTO 208THSTREET
--- REPRZSZ_TSGW LOSS zN w=UU'_DBELOW20OZ.

ROWS co_.s-'- July 2001
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14 5
tt. DEPTH _ VOLUME OUTFLOW 0_2_1r2

(r'r) (ACRES) (ACR£-FT) (CF5) (CFS! °'°
.000 .000 .000 .000 C.O0
.500 .572 .191 7.300 C.00

1.000 .799 .438 i0.000 0.0C

2.000 .968 1.001 20.700 0.00
3.000 1.155 1.727 100.000 0.00
4.000 1.317 2.542 262.700 0.00

5.000 1.478 3.475 400.300 0.00
6.000 1.643 4.545 570.200 0.00
7.000 1.791 5.688 774.400 0.00

8.000 1.932 6.822 1015.100 0.00

9.000 1.945 7.025 1294.500 0.00
10.000 1.958 7.244 1614.500 0.00

11.000 1.970 7.¢81 1977.000 0.00
12.000 1.983 7.734 2384.700 0.00

END FTABLE 18

FTABLE 34
"'" BOW LAKE

--" BASED ON ENTRANCE cONTROL FOR 36 INCH OUTLET PIPE
ROWS COLS "'"

8 5
*-- DEPTH AREA VOLUME OUTFLOW OUTFLOW2

(FT) (ACRES) (ACRE-FT) (CFS) (C'/'S) ***
0.000 14.000 0.000 0.000 0.00

1.000 14.000 14.000 7.000 0.00
1.500 14.000 21.000 13.000 0.00
2.000 14.000 28.000 17.000 0.00

3.000 14.000 42.000 35.000 0.00

4.000 14.000 56.000 49.000 0.00
5.000 14.000 70.000 60.000 0.00
6.000 14.000 84.000 70.000 0.00

END FTABLE 34

FTABLE 35
''* 36" BOW LAKE DISCHARGE PIPELINE (A)
ROWS COLS "'"

13 4
"'" DEPTH AREA VOLUME OUTFLOW OUTFLOW2

(FT) (ACRES) (ACRE-FT) (CFS) (CFS) "'"
.000 .000 .000 .000
.300 .020 .0006 1.000
.600 .026 .0026 4.200

.900 .032 .0068 9.400
1.200 .034 .0134 16.200

1.500 .037 .0226 24.000
1.800 .039 .0346 32.300
2.100 .040 .0492 40.100
2.400 .040 .0667 46.900

2.700 .039 .0857 51.200
3.000 .037 .i000 55.300

"'" SURCHARGING-
3.300 .038 .2500 60.300
4.000 .038 .4000 80.000

END }'TABLE 35

}'TABLE 37

*°" 60" INTERNATIONAL BLVD PIPELINE (B)
ROWS COLS *''

13 4

"'" DEPTH AREA VOLUME OUT.I"LOW OUTFLOW2
(FT) (ACRES) (ACRE-FT.) (CFS) (CFS) "°*
.000 .000 .000 .000
.450 .134 .045 4.800

.900 .190 .i00 20.300
1.350 .225 .150 45.400
1.800 .249 .200 78.000

2.250 .266 .250 115.900

2.700 .271 .300 155.800
3.150 .264 .350 193.800

3.600 .251 .400 226.500
4.050 .238 .450 247.000

4.500 .234 .500 247.100
6.500 .185 .600 340.000
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8.500 .166 .700 415.000

END FTABLE 37

}'TABLE 38

"'° UPPER EAST BRANCH

ROWS COLS "'"
9 4

-°" DEPTH AREA VOLOME OUTFLOW OUTFLOW2

{FT) (ACRES) (ACRE-IT) (CFS) (CFS) "'*
.000 .000 .000 .000

.500 .176 .I00 9.200

1.000 .194 0.150 30.400
2.000 .232 0.200 105.800
3.000 .271 0.250 226.900

4.000 .310 0.350 405.800
5.000 .349 0.450 642.700

6.000 .387 0.600 945.700
7.000 .426 0.800 1320.700

END FTABLE 38

FTABLE 40
"'° TYEE POND

..t BASED ON TYEE POND AS-BUILTS AND AUTOMATED GATE OPERATION MANOAL
"'° K RITLAND 2/4/98

"'" Inserued by FK ro reflecu KC c_ents (03/22/2001)
ROWS COLS "

20 4
--o DEPTH AREA VOLUME OUTFLOW OUTFLOW2

(F'I') (ACRES) (ACRE-FT) (CFS) [CFS) °'"
0.00 0.00 0.00 0.00
0.90 0.01 0.01 i0.00

1.65 0.02 0.02 20.00
3.11 0.07 0.07 30.00
4.56 0.22 0.29 40.00
6.02 0.63 0.89 50.00
7.48 0.88 2.02 60.00
8.62 1.06 3.1B 70.00
9._9 1.18 4.29 80.00

10.88 1.34 5.83 90.00
11.99 1.48 7.20 I00.00

13.12 1.69 9.17 Ii0.00
15.13 2.04 12.90 120.00

16.10 2.20 14.92 124.10
16.30 2.24 15.40 129.65
16.57 2.28 15.86 150.36

16.64 2.32 16.36 155.00
16.80 2.36 16.84 208.74

17.03 2.40 17.32 293.59
i_.26 2.43 17.79 428.11

END I'TABLE 40

FTABLE 43
"'° NORTMWEST PONDS
"'" BASED ON KING COUNTY BASIN PLANNING MODEL

ROWS CGLS "'"
1_ 5

*'* DEPTH AREA VOLUME OUTFLOW OUTFLOW2

(FT) (ACRES) (ACRE-FT) [CFS) (CFS) *'*
0.000 12.000 0.000 0.000 0.00

0.I00 12.000 18.800 0.000 0.00
1.000 12.000 24.000 0.200 0.00
2.000 12.000 30.000 0.500 0.00

3.000 12.000 37.000 1.000 0.00
3.500 13.000 41.000 5.000 0.00

4.000 13.000 45.700 15.000 0.00
4.500 13.000 51.000 35.000 0.00

5.000 14.000 56.500 150.000 0.00
5.500 14.000 62.800 200.000 0.00
6.000 14.000 69.000 300.000 0.00

6.500 14.000 83.500 350.000 0.00

7.000 15.000 99.900 400.000 0.00
8.000 17.000 119.00 500.000 0.00

9.000 20.000 141.50 550.000 0.00
I0.000 23.000 180.00 600.000 0.00
ii.000 27.000 200.00 650.000 0.00

END ITABLE 43
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FTASLE 46

-'° EXECUTEL POND

"OOlnserred by FK _o reflec_ KC coa_enus (03/22/2001)
ROWS COLS "'"

20 4
--o DEPTE AREA VOLUME OUTFLOW oUTFLGW2

(FT) (ACRES) (ACRE--rT) (CFS) (CFS) °'"
.000 .000 .000 .000

1.000 .080 .080 24.420
2.000 .230 .310 34.540
3.000 .393 .703 42.300

3.500 .494 .950 45.690

4.000 .508 1.204 48.850
4.500 .532 1.470 51.810

5.000 .540 1.740 54.610
5.500 .540 2.010 57.280
6.000 .580 2.300 59.820

6.500 .600 2.600 62.270
7.000 .600 2.900 64.620
7.500 .600 3.200 66.900

8.000 .620 3.510 69.100
8.500 .640 3.830 71.200

9.000 .740 4.200 82.220
10.000 .650 4.850 119.830
11.000 .720 5.570 169.000

12.000 .750 6.320 250.900

13.000 1.000 7.320 500.900
END FTABLE 46

FTABLE 47
"'" EXECUTEL POND DISCHARGE PIPELINE (C)

ROWS COLS "'*
ii 4

**" DEPTH AREA VOLUME OUTFLOW OUTFLON2

(FT) (ACRES) (ACRE-FT) (CFS) (CFS) °'"
.000 .000 .000 .000
.350 .069 .020 4.600
.700 .096 .056 19.200

1.050 .112 .099 42.800
1.400 .124 .150 73.400
1.750 .125 .203 109.000

2.100 .121 .240 146.600
2.450 .Ii0 .264 182.400
2.800 .096 .284 213.200

3.150 .090 .290 232.400
3.500 .088 .293 232.600

END FTABLE 47

FTABLE 177
°°° NORTH BRANCH RAVINE

ROWS COLS °°"
14 4

"°" DEPTH AREA VOLUME OUT}LOW OUTFLON2

(FT) (ACRES) (ACRE-F;) (CFS) (CF$) "**

.000 .000 .000 .0

.500 .572 .!91 7.3
1.000 .799 .438 23.2

2.000 .968 1.001 75.7

3.000 1.155 1.727 155.1
4.000 1.317 2.542 26_.7
5.000 1.478 3.475 400.3

6.000 1.643 4.545 570.2

7.000 1.791 5.688 774.4
8.000 1.932 6.822 1015.1
9.000 1.945 7.025 1294.5

i0.000 1.958 7.244 1614.5

II.000 1.970 7.481 1977.0
12.000 1.983 7.734 2384.7

END FTABLEI77

FTABLE 193
°°° UPPER RAVINE

ROWS COLS °'"
14 4

*°* DEPTH AREA VOLUME OUTFLOW OUTFLON2 July2001
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[FT) (ACRES] (ACRE-FT) (CFS) (CFS) °*°
0.00 C.00 0.00 0.0
0.35 0.72 0.75 3.8
C.70 0.72 1.51 23.5
1.05 C.72 2.28 44.3

1.40 G.72 3.03 68.2
1.75 0.72 3.81 95.8

2.10 0.72 4.56 125.2
2.45 0.75 5.36 169.0

2.80 0.89 6.30 171.5
3.15 1.00 7.35 247.6
3.50 1.08 8.49 332.7

3.85 1.21 9.75 396.5
4.20 1.32 11.13 521.2
4.55 1.41 12.60 655.5

END FTABLE193

FTABLE 198
ROWS COLS "'"

"'° LOWER RAVINE
-'" ROUGH ESTIMATE BASED ON FIELD VISIT OF 12/20/95

"'" FLOW WAS 6 TO 7 CFS WITH DEPTH OF 8"
"'" NEAR OUTLET.
.o. DRIVE WHICH REPRESENTS A RESTRICTION ACCORDING TO OBSERVATION

8 4

"o° DEPTH AREA VOLUME OUTFLOW OUTFLOW2

(FT) (ACRES) (ACRE- FT) (CFS) (CFS) °'°
0.00 0.00 0.00 0.0
1.00 0.50 0.80 10.0
2.00 0.55 1.30 25.0

3.00 0.60 1.80 50.0
5.00 0.70 2.50 I00.0

"'" SUBMERGENCE OF CULVERT

10.00 2.50 12.00 245..0
"'" OVERBANK STORAGE
"'" FLOWS BASED ON 243', .03 D-W FACTOR, PLUS LOSS OF I. VELOCITY HEAD

15.00 I0.00 40.00 325.0
20.00 11.00 90.00 390.0

END FTABLE198

END FTABLES

COPY

TIMESERIES

Copy -opn °"°
# - # NPT NMN "'°

1 59 1
END T!MESERIES

END COPY

EXT SOURCES

<-Volume-> <Member> SsysSgap<--Mulu-->Tran <-Target vols> <-Grp> <-Member-> °°"

<Name> # <Name> # _em surg<-fac_or->s_rg <Name> # # <Name> # # "°°
WDM 2 PREC ENGLZERO PERLND 14 54 EXTNL PREC

WDM 2 PREC EHGLZERO IMPLND 14 EXTNL PREC
WDM 2 PREC ENGLZERO RCHRES 34 EXTNL PREC

WDM 2 PREC ENGLZERO RCHRES 40 EXTNL PREC
WDM 2 PREC ENGLZERO RCHRES 43 EXTNL PREC

WDM I EVAP EHGLZERO 0.8 PERLND 14 440 EXTNL PETINP
WDM 1 EVAP ENGLZERO C.8 IMPLND 14 140 EXTNL PETINP

WDM 1 EVAP ENGLZERO 0.8 RCHP.ES 34 EXTNL POTEV
WDM ! EVAP ENGLZERO 0.8 RCHRES 43 EXTHL POTEV

WDM 1 EVAP ENGLZERO C.8 RCHRES 40 EXTNL POTEV
END EXT SOURCES

EXT TARGETS

<-Volume-> (-Grp> <-MemDer-><--Mul_-->Tran <-Volume-> <Member> Tsys Tgap Amd °°o

<Name> % <Name> # #<-fac_o:->s_rg <Name> _ <Name> tem s_rg s_rg'*"
"t°_'''°'°°.t.--.t°....°.t..t.....°.......°..t.... _....°...t.....t.t°t.....t °°°°t

*°° SDS

"'" SDE-4 (TOTAL)

RCHKE5 36 HYDR RO WDM 121 FLOW ENGL RDPL

or. SDS-I (TOTAL)

RCHRES 39 HYDR RO WDM 122 FLOW EHGL REPL
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tt •t.t_t_._-- •_gtttgtt ttttwtttt_ ttt_tg_t.tgwwgtgt •_t_ •t_tt t tttw_ttgttwt9 •tttgt.

-o" SOS-3
CO_V 42 OUTPUT MEAN 1 12.1 WDM 157 FLOW ENGL REPL

.. • • • • tt tit • • •t_tWt_t_t.W_ttttt_ttt_tgtW_tt _fttt ttet_ttttttt_t tit _ _ t t _t

O'" SDS--4

COPY i0 OUTPUT. MEAN 1 12.1 WDM 158 FLO_ ENGL REPL
W_t.t_tttt 9 • ttteW tt _t t.ttttt_t _ •ttte _ t W _ W t_t

"O" SDS--3A TAXIWAY VAULT

COPY 20 OUTPUT MEAN 1 12.1 WDM 124 FLOW ENGL REPL

"'" SD5--7 3RD RUNWAY VAULT
COPY 3 OUTPUT MEAN 1 12.1 WDM 126 FLOW ENGL REPL

O'" WEST BRANCH

"'" NORTHWEST PONDS REACH
RCHRES 43 NYDR RO WDM 131 FLOW ENGL REPL

• "" LOWER WEST BRANC-u-

R3HRES 12 HYDR RC W_ 135 FLOW ENGL REPL

"'" EVALUATION POINT FOR SDS DISCHARGE TO WEST BRANCH " POC'I

COPY 41 OUTPUT MEAN 1 12.1 W--UM 160 FLOW ENGL REPL

"'" EVALUATION POINT FOR SDS DISCHARGE TO WEST BRANCH " POC'2

COPY 4 OUTPUT MEAN 1 12.1 WDM 161 FLOW ENGL REPL

•"" EAST BRANCH

"'° BOW LAKE OUTFLOW

RCHRES 35 HYDR RO WDM 136 FLOW ENGL REPL
RCHKES 37 HYDR RO WDM 47 _"LOW ENGL REPL
• SASA POC

COPY 16 OUTPUT MEAN 1 12.1 WDM 438 FLOW ENGL REPL

"'" EXISTING UPPER EAST BRANCH (FUTURE SASA DETENTION SITE)

RCHRES 38 HYDR RO WDM 137 FLOW ENGL REPL

°'" TYEE INFLOW (GAUGE llC)
RCHRES 5 HYDR RO WDM 138 FLOW ENGL REPL

_'" MAIN STEM

_'" BELOW CONFLUENCE AT TYEE GOLF COURSE WEIR [GAUGE 1IF)
COPY 5 OUTPUT MEAN 1 12.1 WDM 140 FLOW ENGL REPL

*'" BELOW CONFLUENCE AT SOUTH 200TH STREET
RCHRES 13 HYDR RO WDM 141 FLOW ENGL REPL

°'" LOWER DES MOINES CREEK NEAR MOUTH (GAUGE liD)

RCHRES 198 HYDR RO WDM 142 FLOW ENGL REPL

END EXT TARGETS

NETWORK
"'" <MEMBER> SSYSSGAP<--MULT-->TKAN <-TARGET VOLS> <-MEMBER->

<FAME> # <NAME> TEN STRG<-FACTO_->STRG <NAME> % _ <-GRP> <FAME> # _ "'"

"'" AIRPORT SUBBASINS

• (DM23) SD£-4

PERLND 16 PWATER SURO 10.389 RCHRES 36 EXTNL IVOL
PERLND 16 PWATER IFWO 10.389 RCHRES 36 EXTNL IVOL
PERLND 26 PWATER SURO 2. 078 RCHRES 36 EXTNL IVOL

PERLND 26 PWATER IFWO 2.078 RCHRES 36 EXTNL IVOL

IMPLND 14 IWATER SURO 1.385 RC.HRES 36 EXTNL _VOL

"'° (DM24) SDS-I

PERLND 16 PWATER SURO 1.109 RCHRES 39 EXTNL IVOL

PERLND 16 PWATER IFWO 1.109 RCHRES 39 EXTNL ZVOL

PERLND 26 PWATER SURO 0.222 RCHKES 39 EZTNL IVOL J.ly200/
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PERLND 26 PW&TER I_O 0.222 RCHRES 39 EXTNL IVOL
IMPLND 14 IWATER SURO 0.14e RCHRES 39 EXTNL IVOL
QWt_t_t9_t_t_w_tt_tttt9ttt_9ttttttttttttttttttttttttW9_Qtttt_ttttttttw_t

"'" {DM25) SDS-3A
PERLND 16 PWATER SURO 4.361 COPY 20 INPUT RY,AN 1

PERLND 16 PWATER IFWO 4.361 COPY 2C INPUT MEAN 1

PERLND 26 PWATER SURO 0.872 COPY 20 INPUT MEAN 1
PERLND 26 PWATER IFWO 0.872 COPY 20 INPUT MEAN 1

ZMPLND 14 IWATER SUR0 0,581 COPY 20 INPUT MEAN 1
_ttt_ttttQtt_tWttB_tttttf_ttwtttt_tw9ttwte9t_ttwtt_t_teQtttttettt__

..w (DM25) SDS-7
PERLND 16 PWATER SURO 5,392 COPY 3 INPUT MEAN 1

PERLND 16 PWATER IFWO 5.392 COPY 3 INPUT MEAN 1
PERLND 26 PWATER S_RO 1.164 COPY 3 INPUT _Y,AN 1
PERLND 26 PWATER IFWO 1,164 COPY 3 INPUT MY,AN 1

PERLND 34 PWATER SURO 0.267 COPY 3 INPUT MEAN 1
PERLND 34 PWATER IFMO 0.287 COPY 3 INPUT MY,AN 1
PERLND 44 PWATER SURO 0.062 COPY 3 INPUT MY_ 1

PERLND 44 PWATER IFWO 0.062 COPY 3 INPUT _
PERLND 54 PWATER SURO 0.033 COPY 3 INPUT P_E_%N 1
PERLND 54 PWATEK I_WO 0.033 COPY 3 INPUT MY,AN 1

IMPLND 14 IWATER SURO 0.668 COPY 3 INPUT MEAN 1

"'" (DM25) SDS-3
PEKLND 16 PWATER SURO 21.455 COPY 42 INPUT MEAN Z

PERLND 16 PWATER IFW0 21.455 COPY 42 INPUT MEAN 1
PERLND 26 PWATER SURO 4.291 COPY 42 INPUT MEAN 1

PERLND 26 PWATER I}'MO 4,291 COPY 42 INPUT M_KAN 1
IMPLND 14 INATER SURO 2.861 COPY 42 INPUT MEAN 1

*_" (New wa_ershe_ SDS-6)
PERLND 16 PWATER SURO 1.045 COPY 50 INPUT R_%N 1

PERLND 16 PWATER IFW0 1.045 COPY 50 INPUT ME_ 1

PERLND 26 PWATER SURO 0.209 COPY 50 INPUT MEAN 1
PERLND 26 PWATER IFWO 0.209 COPY 50 INPUT MY_%N 1
PERLND 34 PWATER SURO "°''" COPY 50 INPUT MEAN 1
PERLND 3_ PWATER IFWO "''°° COPY 50 INPUT MEAN 1

PERLND 44 PWATER SURO ".... COPY 50 INPUT ME_ 1
PERLND 44 PWATER IFWO ..... COPY 50 INPUT MEAN 1
PERLND 54 PWATER SURO "'''° COPY 50 INPUT MEAN 1

PERLND 54 PWATER IFWO _.t.. COPY 50 INPUT MEAN 1
IMPLND 14 IWATER SURO 0.139 COPY 50 INPUT MEAN 1

"_ (New watershed SD$-5)

PERLND 16 PWATER SURO 2.029 COPY 41 INPUT ME_ 1
PERLND 16 PWATER IFWO 2.029 COPY 41 INPUT MEAN i

PERLND 26 PWATER SUR0 0,406 COPY 41 INPUT MEAN I
PERLND 26 PWATER IFWO 0.406 COPY 41 INPUT MEAN 1

PERLND 34 PWATER $UR0 .t_,. COPY 41 INPUT MEAN 1
PERLND 34 PWATER IFWO ..... COPY 41 INPUT _ 1
PERLND 44 PWATER $UR0 "'_'" COPY 41 INPUT _EAN 1

PERLND 44 PWATER IFW0 "''°" COPY 41 INPUT MEAN 1

PEKLND 54 PWATER $URO *°_'" COPY 41 INPUT MEAN 1
PERLND 54 PWATER IFW0 *'''" COPY 41 INPUT MEAN 1

IMPLND 14 IWATER $UR0 C.270 COPY 41 INPUT MEAN 1

"'" (New watershed SD$-2)

PERLND 16 PWATER SURO 0.225 COPY 4 INPUT MEAN 1
PERLND 16 PWATER _FWO C.225 COPY 4 INPUT MEAN 1
P_RLND 26 PWATER SURO C.045 COPY 4 INPUT MEAN 1

PERLND 26 PWATER IFW0 0.045 COPY 4 INPUT MEAN 1

PERLND 34 PWATER SURO 0.315 COPY 4 INPUT MEAN 1
PERLND 34 PWATER IFWO 0.315 COPY 4 INPUT MEAN 1

PERLND 44 PWATER SURO 0.063 COPY 4 INPUT MEAN 1
PERLND 44 PWATER IFWO 0,063 COPY 4 INPUT MEAN 1

PERLND 54 PWATER SURO C.043 COPY 4 INPUT MEAN 1
PERIND 54 PWATER IFW0 0.043 COPY 4 INPUT MEAN 1
IMPLND 14 IWATER SUR0
.... -......o.. 0.072 COPY 4 INPUT MEAN 1

"'" {DM27) SDS-4

PERLND 16 PWATER $UK0 0.940 COPY lO INPUT MEAN 1
PERLND 16 PWATER IFW0 0.940 COPY i0 INPUT MEAN 1

PERLND 16 PWATE_ AGWO 0.940 COPY 5 INPUT MEAN 1
PERLND 26 PWATER SURO 0.188 COPY 10 INPUT MEAN 1

PERLND 26 PWATER IFWO 0.188 COPY I0 INPUT MEAN 1

J._220o/
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.._,_m 1A lm_m trllO 3.095 CO_ 1 ____ .
Gm,_ ........... __ - nes CgL_ 5 ZlK_T _

0 Iil) _-+._; 61' --
44 PMKTKI_SDI_ -*.5. _PY 10 ]LIIIL_. _ 1_O.'Z'B_ ZLqt0 u.u..- _-- _ _ .,..,.. •

_____ 44 IP coIrlt I) Am._ _ *
44 lqfJLTEJt AGHO 0.63. .... . _ 1II _ :u .)llq_

Z_ 34 ZI_L.*L']_.SO]tO 0.S$ ........... ,,..,t�t..�e,,t.et-*t,,v--o***'*
99t e999WlWt t fftWWt Wet eme OeOeee_P_wm_ememev_v_ .......

• ** SNi&
)S]Gm_D li )qi_n 8glt0 2.01i COPY 1S _IIFg? _ 1

1G lqla_ ZlI_ 2.018 tory 1S Zillq_ _ :L
16 lqlA1"l_. AGWO 2.011 _ } _ _ 1

_iD 26 t_ S_ 0.410 ¢OfY 1.5 _ law
L_RTdb'D 2t Iq_Tl_ :C!'110 0.418 CQFT 15 _ _ 1
IPEKMID 26 FIIKTi_ _ 0.418 COPY S _ _ 1

34 m_q_ smm o.o2o copy lS :UIPOT J_aX 1
SqCJ_lD 34 Iqa.'L'/Ut ZlIIO 0.O_0 _ lS _ _ 1

34 m'n_ h_uo 0.020 CO_ S tm_ _
44 P_T_ _ 0.004 COPY 1_ ZHI'_ _ 1
44 .qinTar. Z/SfO 0.004 COPY 1S _ _
44 lmk-q'EP. NSWO 0.004 COt'Y S _ _ 1
S4 _ 801_ 0.04.5 CO_Y 15 _nmT _ 2
54 _ Z_O 0.045 _ 1S _ _ 1
54 _ atom O.OdS COPY S ZN_'_ _ 1

2_ 14 ZII_'1'1_ SOK0 0.28Z CO)Y 15 ZIIIIm_ III]UI 1
w_tt_w_9tt9_ttw_ee_ee_tte_tw_tstt_ee_e_e_te_ew_9_t_ee9e_ee_99_e

o" _ 8YIr_H t_TIOU_T SY_ IUiD _ STAT2OUS

• o* _ TO 1131-41

J_SLT.IfD 11 _ IORO 0.it9 _ 3_ _ ZV_,

21 _ $91_0 0.I72 _ 'lEO fOX'nO. TV_,
II]U_JID 24; Iq1_'1'!_ 1'LmO 0.Z?Z _ 34S0 _
Z142Li_ 14 ZlfJLT/_ _ 0.].15 R_llq_l 31;0 _

• e_ e_t etttte_te_ett_t t_t fff _t _ et Iwt _t t fit t_wt tt ttt ft_t_tt_t_t _9

_eee_eet_ tt Be ttt ee ee p_eewttt_tet_Pttte_tt_t_w_Bff_ t _f_ flEE ttww_t E_E _

""" Z-S; _ S_iGWff_'. ll_t,1"Im_C _ IP'M_) _ STIr'Z08 '_0 "[VS
•'oo _ _ _ IIIOZIIIS _ IIIIJIaC,M
"*" Z_ ZI_ Z.kS_l Z�+?lZ)91
2MJ'LIID 14 Z1EkTJ_ S�KO _.00_, _ 34;4; _C_TL _VQL

• ** Z-_ : ZI_ -IIP, ZI_r_

l_dD _4; lq_2_R S01_D 15.430 COPY 14 _ N]DUJ 1
P_b 11 Iql_'l"lLlt ZLqlO 15.430 COPY 14 Zll/,O'_ _ 2
iI_RX,i_ 26 /llJl_J_l. IUW:I 3.Oil COPY 24 ZIIIIP_ I1_ 1
P]Ut_II_ 2| lqeA_l_l_ zlr'N_ 3.o01; coPY ).4 ZIn,3T _ _.
I1_I_D 14 ZWl,_lt IOIt_ 2.0S? COPY _L4 ZltlF17P. _ 1
_ff ff_t tt _t_ t_t_ft_99 _;t_ee_t_k_wtt eto_o_ o_e_6666666_ k6_e_e�_ eee_t °

"oo SkSk _ffS

11; iql?.'_;i_ ZI'I10 3.3,83 _ 5 _
10 _ _ 3.14;3 COFY $ ZIIPO'I' _ 1

)_ 26 _WAT_ SOAO 0.(33 _ S EXTNL ZVOL
26 tmA'l"3_ ZtPNO 0.6)3 KCRIUr.S 5 E3_ITl_l. :UT_,
28 _ _S_ 0.S33 COPY 5 ZNFOY _J_ 1

JPERZ41D 34 lq_?_ SU_ 0.402 _ S _ ZVOZ,
_Elq2&_ 34 Im&_lc_ zIrllo 0.402 _ £ _ Z'W_,
PER_J_D 34 I_A_ A_WO 0.402 COPY 5 ZHP_ _ 1
PJ_:tJID 44 IK_tTI_K _ 0.080 RCH1_S 5 EXTW_
VEI_.,_ 44 I'M_TE_ Zt_l_O 0.050 _ S _ ZVOI,

44 _WA_I_ Jk_fO 0.000 COPY § ZNPOT _ 2
r_?_ilD $4 I_A_ SO_ 0.113 KGU_S S _ 2V02,

P_ )4 _m_'Z_ _ 0.1_.3 COPY S ZX)_T _ 1
3X_J_ 14 _ S_ 0.4?S _ S IDrr_
_°_e_9_9_e_eee°w°we_°e_°_**_ett_et°te_°_°_*_*9_w_e_eee_ee*

• *" Zlll; IIPJIT
PElq:_ _G InmTl_ S_3kO 0.364 K_ 43 _ ZVO;,
P_._ND 16 lqlKTLT 3CFI_ 0-34;4 _LqSS 43 _ _VOL
PI_rJID 24; Fglts_r_ S01_ O. 104 m=mtr.s 43 _ _V_

JuZy 200}
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PERLND 26 PWATER IFW3 0.104 RCHRES 43 EXTNL IVOL

PERLND 34 PWATER SUR_ 0 .384 RCHRES 43 EXTNL IVOL

PERLND 34 PWATER IFWO 0.384 RCHRES 43 EXTNL IVOL

PER/A_D 44 PWATER SURO 0 .I09 RCHRES 43 EXTNL IVOL

PERLND 44 PWATER IFWO 0.109 RCHRES 43 EXTNL IVOL

IMPLND 14 IWATER SURC 0.037 R._HR_S 43 EXTNL IVO5
t _wt_tgt_._tt wtttt_tt t _ttt _ttt_tttt_e_ttttt_tg_ttt_t*ttt_tt_t_twtttt_tteettttt

"'" EAST BRANCH OF CREEK
w_t _vt t_t _t_.t._t tt_ttw_t_gt._t_9_ttt_tttttt_twtgttttttt_tttwt tgt

°'" DMI

PERLND 16 PWATER SURO 0.860 RCHRES 34 EXTNL IVOL

PERLND 16 PWATER IFNO 0.860 RCHRES 34 EXTNL IVOL

PERLND 16 PWATER AGWO 0.241 RCHRES 34 EXTNL IVOL

PERLND 26 PWATER SURO 11.078 RCHRE5 34 EXTNL IVOL

PERLND 26 PWATER IFWO 11.078 RCHRES 34 EXTNL IVOL

PERLND 26 PWATER AGWO 3.101 RCHRES 34 EXTNL IVOL

PERLND 34 PWATER SURO 0.599 RCHRES 34 EXTNL IVOL

PERLND 34 PWATER IFWO 0.599 RCHRES 34 EXTNL IVOL

PEKLND 34 PWATER AGWC 0.168 RCHR_S 34 EXTNL IV3L

PERLND 44 PWATER SUR3 7 .697 RCHRES 34 EXTNL IVOL

PERLND 44 PWATER IFWO 7.697 RCHRES 34 EXTNL IVOL

PERLND 44 PWATER AGWO 2 .155 RCHRES 34 EXTNL IVOL

PERLND 54 PWATER SURO 1 . 176 RCHRES 34 EXTNL IVOL

PERLND 54 PWATER IFWO 1 . 176 RCHRES 34 EXTNL IVOL

PERLND 54 PWATER AGWO 0.329 RCHRES 34 EXTNL IVOL

IMPLND 14 IWATER SURO 14.274 RCHRES 34 EXTNL IVOL

"'" DM2

PERLND 16 PWATER SURO _'_°" RCHRES 37 EXTNL IVOL

PERLND 16 PWATER IFWO "'''" RCHRES 37 EXTNL IV0L

PERLND 26 PWATER SURO 1.232 RCHRES 37 EXTNL IVOL

PERLND 26 PWATER IFWO 1.232 RCHRES 37 EXTNL IVOL

IMPLND 14 IWATER SURO 0.821 RCHRES 37 EXTNL IVOL

"'" DM3

PERLND 16 PWATER PERO 3.645 RCMRES 5 EXTNL IVOL

PERLND 26 PWATER PERO _'_'° RCHRES 5 EXTNL IVOL

PERLND 54 PWATER PERO 0.013 RCHRES 5 EXTNL IVOL

IMPLND 14 IWATER SURO 5.030 RCHRE$ 5 EXTNL IVOL

_" DM4

PERLND 16 PWATER PERO 3 • 165 RCHRES 5 EXTNL IVOL

PERLND 26 PWATER PERO 0. 633 RCHRES 5 EXTNL IVOL

PERLND 54 PWATER PERO 0. 005 RCHRES 5 EXTNL ZVOL

IMPLND 14 IWATER SURO 0. 422 RCHRES 5 EXTNL IVOL

°'" DM5

PERLND 16 PWATER PERO I.C13 RCHRES 5 EXTNL IVOL

PERLND 26 PWATER PERO 0.203 RCHRES 5 EXTNL IVOL

PERLND 34 PWATER PERO 0.210 RCHRES 5 EXTNL IVOL

PERLND 44 PWATER PERO 0 .042 RCHRES 5 EXTNL IVOL

PERLND 54 PWATER PERO 0. 112 RCHRES 5 EXTNL IVOL

IMPLND 14 IWATER SURO C .163 RCHRES 5 EXTNL IVOL

"'" DM6

PERLND 16 PWATER PERO 0 .40 ! RCHRES 40 EXTNL IVOL

PERLND 26 PWATER PERO 0.131 RCHRES 40 EXTNL IVOL

PERLND 34 PWATER PERO C.538 RCHRES 40 EXTNL IVOL

PERLND 44 PWATER PERO 0. 175 RCHRES 40 EXTNL IVOL

PERLND 54 PWATER PERO 0.312 RCHRES 40 EXTNL IVOL

IMPLND 14 IWATER SURO 0.008 RCHRES 40 EXTNL IVOL

"'" WEST BRANCH OF CREEK

"'" DM7

PERLND 16 PWATER SURO 2. !90 RCHRES _ EXTNL IVOL

PERLND 16 PWATER IFWO 2.190 RCHRES 7 EXTNL IVOL

PERLND 16 PWATER AGWO 0.788 RCHRES 7 EXTNL IVOL

PERLND 26 PWATER SURO 2.944 R_uRES 7 EXTNL IVOL

PERLND 26 PWATER IFWO 2.944 R_-HRES 7 EXTNL IVO_

PERLND 26 PWATER AGWO 1.060 RCHRES 7 EXTNL IVOL

PERLND 34 PWATER SURO 1 . 969 RCHRES 7 EXTNL IVOL

PERLND 34 PWATER IFWO 1.969 RCHRE$ 7 EXTNL IVOL

PERLND 34 PWATER AGWO 0 °709 RCHRES 7 EXTNL IVOL
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PERLND 44 PWATER SURO 4 .142 RCHRES 7 EXTNL IVOL
PERLND 44 PWATER IFWO 4.142 RCHRES 7 EXTNL IVOL

PERLND 44 PWATER AGWO i .49! RCHRES 7 EXTNL IVOL
PERLND 54 PWATER SURO 0.551 RCMRES 7 EXTNL IVOL
PERLND 54 PWATER IFWO 0 .551 RCHRES 7 EXTNL IVOL

PERLND 54 PWATER AGWO 0 .198 RCHRES 7 EXTNL IVOL
IMPLND 14 IWATER SORO 2.399 RCHRE$ 7 EXTNL IVOL
t tttttttt.tetwtt tttttgt 9tt_ttwt*twttte_wtttttegttwttt_wwwt_tttt_,tttr tttt_ttttto_t

"°* DM8

PERLND 16 PWATER SURO 0.203 RCHRES 7 EXTNL IVOL
PERLND 16 PWATER IFWO 0.203 RCHRES '7 EXTNL IVOL
PERLND 16 PWATER AGWO 0.077 RCHRES 7 EXTNL IVO _-

PERLND 26 PWATER SURO C .609 I%CHRES '7 EXTNL IVOL
PERLND 26 PW&TER IFWO 0 • 609 RCHRES 7 EXTNL IVOL

PERLND 26 PWATER AGWO 0.231 RCHRES 7 EXTNL IVOL
PERLND 34 PWATER SURO 0 .715 RCHRES 7 EXTNL IVOL

PERLND 34 PWATER IFWO 0.715 RCHRES 7 EXTNL ZVOL
PERLND 34 PWATER A_O 0.272 RCHRES 7 EXTNL IVOL

PERLND 44 PWATER SURO 1.132 RCHRES 7 EXTNL _VOL
PERLND 44 PWATER IFWO 1.132 RCHRES 7 EXTNL ZVOL

PERLND 44 PWATEF, AGWO 0 .43C RCHRES 7 EXTNL IVOL
PERLND 54 PWATER SURO 0 .161 RCHRES 7 EXTNL ZVOL
PERLND 54 PWATER IFWO 0 .161 RCHRES 7 EXTNL IVOL

PERLND 54 PWATER AGWO 0 .061 RCHRES 7 EXTNL IVOL
IMPLND 14 IWATER SI3RO 2 .420 RCHRES 7 EXTNL IVOL
ett_*tt_9ttt_tttttte9_tt_w_tttt_ttttttttt_et_ttt_ttttttt_e_e_e_

.or DM9

PERLND 16 PWATER SURO 0.002 RCHRES 9 EXTNL IVOL
PERLND 16 PWATER IFWO 0.002 RCHRES 9 EXTNL IVOL
PERLND 16 PWATER AGWo 0.001 RCHRES 9 EXTNL IVOL

PERLND 26 PWATER SURO 1.200 RCHRES 9 EXTNL IVOL
PERLND 26 PW&TER IFWO 1.200 RCHRES 9 E0_TNL IVOL
PERLND 26 PWATER AGWO 0.600 RCHRE$ 9 EXTNL IVOL

PERLND 34 PWATER SURO 0 .016 RCHRES 9 EXTNL IVOL
PERLND 34 PWATER IFWO 0.016 RCHRES 9 EXTNL IVOL

PERLND 34 PWATER AGWO 0.00B RCMRES 9 EXTNL IVOL
PERLND 44 PWATER SURO 3.040 RCHRE$ 9 EXTNL IVOL

PERLND 44 PWATER IFWO 3 .040 RCHRES 9 EXTNL IVOL
PERLND 44 PWATER A_O ! .520 RCHRES 9 EXTNL IVOL

PERLND 54 P%;ATER SURO 0 .0Z0 RCHRE$ 9 EXTNL IVOL
PERLND 54 PWATER IFWO 0. 010 RCHRES 9 EXTNL IVOL
PERLND 54 PWATER AGWO 0 .005 RCHRES 9 EXTNL IVOL

IMPLND 14 IWATER SURO 0. 634 RCHRE$ 9 EXTNL IVOL

PERLND 16 PWATER PERO 0.944 RCHRES 43 EXTNL IVOL
PERLND 26 PWATER PERO 0.738 RCHRES 43 EXTNL IVOL

PERLND 34 PWATER PERO I. 935 RCHRES 43 EXTNL IVOL
PERLND 44 PWATER PERO 0. 510 RCHRES 43 EXTNL IVOL
PERLND 54 PWATER PERO 0. 712 RCHRES 43 EXTNL IVOL

IMPLND 14 IWATER SURO 0 .185 RCHRES 43 EXTNL IVOL

._. DMll

PERLND 16 PWATER PERO 0.321 RCHRES 43 EXTNL IVOL

PERLND 26 PWATER PERO 0.408 RCHRES 43 EXTNL IVOL
PERLND 34 PWATER PERO 1.024 RCHRES 43 EXTNL IVOL

PERLND 44 PWATER PERO 0.467 RCHRES 43 EXTNL IVOL
PERLND 54 PWATER PERo 1.036 RCHRES 43 EXTNL IVOL

IMPLND 14 IWATER SURO 2.726 RCHRES 43 EXTNL IVOL

•t" DMI2

PERLND 16 PWATER PERO 0._10 RCHRES 12 E_.TNL IVOL

PERLND 26 PWATER PERO 0.001 RCHRES 12 EXTNL IVOL

PERLND 34 PWATER PERO 0.375 RCHRES 12 EXTNL IVOL
PERLND 44 PWATER PERO I.740 RCHRES 12 EXTNL IVOL
PERLND 54 PWATER PERO 0.543 RCHRES 12 EXTNL IVOL

"°" DM13

PERLND 16 PWATER PERO 2.B22 RCHRES 13 EXTNL ZVOL
PERLND 26 PWATER PERO 0.564 RCHRES 13 EXTNL IVOL
PERLND 34 PWATER PERO 2.298 RCHRES 13 E)_TNL IVOL

PERLND 44 PWATER PERO 0 .460 RCHRES 13 EMTNL IVOL

PERLND 54 P_ATER PERO 0.025 RCHRE$ 13 EXTNL ZVOL
IMPLND 14 IWATER SURO 0.683 RCHRES 13 EXTNL IVOL

./,,z_200/
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"'" LMR BASIN
tt t • • t • tto�tt_tt tit• •• •_tt_ttt�•• •_wt _tt tttt.•vw•• wt_t t _ttt_t_ttt_t_•tt_t_ttt _ t

"•o D_14

PERLND 16 PWATER PERO 0.481 RCHRES 14 EXTNL IVOL

PERLND 26 PWATER PERO 0.291 RCHRES 14 EXTNL IVOL

PERLND 3_ PWATER PER3 i. 940 I_HI_$ 14 EXTNL IV05

PERLND 44 PWATER PERO 1.195 RCHRES 14 EXTNL IVOL

IMPLND 14 IWATER SURO C.340 RCHRES 14 EXTNL IVOL

• EXECUTEL TRIBUTARY

--° DHI6 INFLOW TC EXE_UT_ POND REACH

PERLND 16 PWATER SURO 0.647 RCHRES 46 EXTNL IVOL

PERLND 16 PWATER IFWO 0.647 RCHRES 46 EXTNL IVOL

PERLND 16 PWATER AGWO 0.446 RCHRES 46 EXTNL IVO5

PERLND 26 PWATER SURO 5.573 RCHRES 46 EXTNL IVOL

PERLND 26 PWATER IFWO 5.573 RCHRES 46 EXTNL ZVOL

PERLND 26 PWATER AGWO 3.846 RCIL_ES 46 EXTNL IVOL

PERLND 34 PWATER SUR_ 0. 639 RCHRE$ 46 EXTNL IV01

PERLND 34 PWATER IFWO 0 . 639 RCHRES 46 EXTNL IV_L

PERLND 34 PWATER AGWO 0 . 441 RC_tE$ 46 EXTNL IVOL

PERLND 44 PWATER SURO 8.023 RCHRES 46 EXTNL IVOL

PERLND 44 PWATER IFWO 8.023 RCHRES 46 EXTNL IVOL

PERLND 44 PWATER AGWO 5.536 RCHRES 46 EXTNL IVOL

PERLND 54 PWATER SURO 0 . 183 RCHRES 46 EXTNL IVOL

PERLND 54 PWATER IFWO 0.183 RCHRES 46 EXTNL IVOL

PERLND 54 PWATER AGWO 0.126 RCHRES 46 EXTNL IVOL

IMPLND 14 IWATER SURO 4.249 RCNRES 46 EXTNL IVOL

"-" DMI7

PERLND 16 PWATER PERO 2.078 RCHRES !7 EX_ IVOL

PERLND 26 PWATER PERO 2.261 RCHRES 17 EXTNL IVOL

PERLND 34 PWATER PERO 3 . 003 RCHRES 17 EXTNL IVOL

PERLND 44 PWATER PERO 3.280 RCHRES 17 EXTNL IVOL

IMPLND 14 IWATER SURO 2. 655 RCHRES 17 EXTNL IVOL

-_ MAINSTEM RAVINE

"'" DMI8

PERLND 16 PWATER PERO 0.789 RCHRES 18 EXTNL IVOL

PERLND 26 PWATER PERO 0.277 RCHRE$ 18 EXTNL IVOL

PERLND 34 PWATER PERO 3. 151 RCHRES 18 EXTNL ZVOL

PERLND 44 PWATER PERO 1 . 106 RCHRES 18 EXTNL IVOL

PERLND 54 PWATER PERO 0.300 RCHRES 18 EXTNL IVOL

IMPLND 14 IWATER SURO 0.296 RCHRES 18 EXTNL IVOL

_*" NORTH BRANCH RAVINE

_'" DMI9

PERLND 16 PWATER PERO 0.182 RCHRE5 177 EXTNL ZVOL

PERLND 26 PWATER PERO 6.019 RCHRES 177 EXTNL IVOL

PERLND 34 PWATER PERO 0.167 RCHRES 177 EXTNL IVOL

PERLND 44 PWATER PERO 5.552 RCHRE5 17_ EXTNL IVOL

IMPLND 14 IWATER SURO 2.617 RCHRES 177 EXTNL IVOL

• "" DM20

PERLND 16 PWATER PERO 4.007 RCHRES 193 EXTNL IVOL

PERLND 26 PWATER PERO 6.624 RCHRES 193 EY.TNL IVOL

PERLND 34 PWATER PERO _.784 RCHRE$ 193 EXTNL IVOL

PERLND 44 PWATER PERO 4 .60_ RCHRE$ 193 EXTNL IVOL

PERLND 54 PWATER PERO 0.116 RCHRE$ 193 EXTNL IVOL

IMPLND 14 INATER SURO 3.714 RCHRE$ 193 EXTNL IVOL

"'" LOWER MAZNSTEM

• •° DM2!

PER_ND 16 PWATER PERO 2.143 RCHRES 198 EY.TNL IVOL

PERLND 26 PWATER PERO 6.306 R'_HRES 198 EXTNL IVOL

PERLND 34 PWATER PERO 1.429 RCHRE$ 198 EXTNL IVOL

PERLND 44 PWATER PERO 4.205 RCHRE$ 198 EXTNL IVOL

IMPLND 14 IWATER SURO 3.091 RCHRE$ 198 EXTNL IVOL
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°_* DM22

PERLND 16 PWATER PERO 0.391 ROHRES 198 EXTNL IVOL

PERLND 26 PWATE._. PERO 4.654 I_HRE$ 198 EXTNL IVOL

PERLND 34 PWATER PERO C.218 RCHRES 198 EXTNL IVOL

PERLWD 44 PWATER PERO 2.620 RCNRES 198 EXTNL IVOL

PERLND 54 PWATER PERO 0.016 RCHRES 198 EXTNL IVOI

IMPLND 14 IWATER SURO 1.972 RCHRES 198 EXTNL IVOL
_tt.etptt..te�t t_t_wt�ttt�.e.tttwt�_�te�ttwtt_t..ttt tteet ttwt tttttttttttt_et_tt t

tt_ NONCONTIGUOUS GROUNDWATER BASINS

to° GI

PERLND 16 PWATER AGWO 2 • 833 RCHRES 5 EXTNL IVOL

PERLND 26 PWATER AGWO 9. 917 RCHRF.S 5 EXTNL IVOL

"°* G2

PERLND 16 PWATER AGWO 0.417 RCHRES 193 EXTNL ZVOL

PERLND 26 PWATER AGWO 1.333 I_ 153 EXTNL IVOL

"'° G3

PERLND 16 PWATER AGWO 5.083 RCHRES 193 EXTNL IVOL

PERLND 26 PNATER AGWO 17.667 RCNRES 193 EXTNL IVOL

PERLND 34 PWATER AGWO 1.167 RCHRES 193 EXTNL IVOL

PERLND 44 PWATE.K AGWO 4.250 RCHRF.S 193 EXTNL IVOL

"'" CHANNEL NETWORK LINKAGES _°

°*° DISCHARGE FROM IWS SUBBA.�INS

RCHRE$ 360 HYDE ROVOL 1 RCHRES 36 EXTNL IVOL

RCHRE$ 366 HYDE ROVOL I RCHR_S 5 EXTNL IVOL

• ** EAST BRANCH OF CREEK

RCHRE$ 34 HYDE OVOL 1 RCHRE$ 35 EXTNL IVOL

RCHRES 35 HYDE ROVOL i RCHRES 37 EXTNL IVOL

RCHRES 3E NYDR ROVOL 1 COPY 16 INPUT MEAN 1

COPY 14 OUTPUT MEAN 1 COPY 16 INPUT MEAN 1

COPY 15 OUTPUT MEAN l COPY 16 INPUT MEAN 1

RCHRES 39 HYDE ROVOL 1 COPY 16 INPUT MEAN 1

RCHRE$ 3? HYDE ROVOL 1 COPY 16 INPUT MEAN 1

COPY 16 OUTPUT MEAN 1 RCNRES 38 EXTNL IVOL

RCNRES 38 HYDR ROVOL l RCHRES 5 EXTNL IVOL

RCHRES 5 HYDR ROV0L 1 RCHRES 40 EXTNL IV0L

RCHRES 40 HYDE ROVOI 1 COPY 5 INPUT MEAN l

**" NEST BRAN3H OF CREEK

"''''e''''e't''''t''eeee'ee-eee.._e...t.._eeee.t _...e_ee_ee.t ee_._.ee...et, we.e

COPY 20 OUTPUT MEAN COPY 9 INPUT MEAN l

COPY 42 OUTPUT. MEAN COPY 9 INPUT MEAN 1

COPY 9 OUTPUT. MEAN RCHRES 4 EXTNL IVOL

R3HRES 4 HYDR ROVOL COPY 41 INPUT MEAN 1

COPY 50 OUTPUT MEAN COPY 4 INPUT MEAN 1

COPY 3 OUTPUT. MEAN COPY 4 INPUT MEAN 1

R'-HRES 7 HYDE ROVOL COPY 4 INPUT MEAN 1

ECHRE$ 9 HYDE ROVOL . COPY 4 INPUT MEAN 1

COPY 4 OUTPUT MEAN . RCHRE5 43 EXTNL IVOL

COPY 41 OUTPUT. MEAN RCKRE$ 43 EXTNL IVOL

RCHRES 43 HYDE ROVOL RCNRES 12 EXTNL IVOL

COPY I0 OUTPUT MEAN _ COPY 5 INPUT MEAN 1

RCHRES 12 HYDE ROVOL COPY 5 INPUT MEAN 1

... MAINSTEM BELOW CONFLUENCE OF E. AND W. BRANCH

"°° MAINSTEM ABOVE EXECUTE1 TRIBUTARY

coPY 5 oUTPuT_u_ _. _cxREs z_ _NL IVOL
_OXRES Z3 XYO_ _OVOL _ _C_S 14 _TNL IVOL
ROHRES 14 HYDR ROVOL 1 COPY 48 INPUT MEAN 1

................................................................................ July 200 J
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.it EXECUTEL TRIBUTARY

RCHRES 46 HYDR ROVOL 1 RCHRES 47 EXTNL IVOL

RCHRES 47 HYDR ROVOL i RCHRY._ 17 EXTNL IVOL

RCHRE$ 17 HYDR ROVOL 1 COPY 48 INPUT. MEAN 1
t _v_.tt.tt wg._9.t.t t.tg_to.t.ttt_tott_tt_tttttgt_ttttg_tttgtttt_tgttttttttg_

"'* MAINSTEM FROM HEAD OF RAVINE TO NORTH BRANCH CONFLUENCE

COPY 48 OUTPUT MEAN 1 RCHRES 18 EXTNL IVOL

RCHRE$ 18 NYDR R0V0L 1 RCHRES 193 EXTNL IVOL

RCHRE$ 193 HYDR ROVOL 1 COPY 1 INPUT MEAN 1
.t. tttt._twttttt.tgttttttt _tttt.tttttttgtttttt.gtgttttt tg_gttttttttttgt_tttgtt w_

tit NORTH BRANCH RAVINE TO MAINSTEN

R=HRES 173 NYDR ROVOL 1 COPY I INPUT MEAN i

-** MAINSTEM FROM NORTH BRANCH CONFLUENCE TO PARK BELO_ MVD CULVERT

COPY i OUTPST MEAN 1 RCHRES 198 EXTNL IVOL

END NETWORK

EI_D RUN

_u_y_oo/
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RUN
GLOBAL

"°" FILE: DM06R6M. INP (MODIFY DM06.INP)

"'" HSPF MODEL OF DES MOINES CREEE
"'* 2006 CONDITIONS {SDS2,5,6 removed: SDS6,SDSToSDS2 draln wes'...

*"° Modified to include King County c'wmenus, April 2001
"'" SDS5 drains wi_, SDS3A and SDS3 east)
**o WITH NORTHWEST PONDS RDF (1994 NW PONDS CONFigURATION)

"°* TYEE POND NOT P._qOVED
*'° LEVEL 2 DETENTION FOR STIA
*'* SASA RETROFIT FOR STIA & NONSTZA UPSTREAM WATERSHED

*'* EXISTING SDS3A VAU_T }'TAB _JD)
"°° ELIMINATE INS SYSTEM COMPONENTS NOT ROUTED TO SDS

''" REVISIONS TO SUBBASIN 2,5,6 RDUTING
DES MOINES CREEK BASIN HSPF MODEL
START 1948/10/01 00:00 END 1996/09/30 24:00

START 1992/01/01 00:00 END 1996/09/30 24:00 °''
RUN INTERP OUTPUT LEVEL 0
RESUME 0 RUN 1

END GLOSAL

FILES

MESSU 24 DM06.MES
WDH 25 DM.WDM
END FILES

OPN SEQUENCE

INGRP INDELT 01:00
PEP.LND 16
PERLND 26

PERLND 34
PERI_D 44

PERLND 45
PERLND 54
IMPLND 14

RC}:.qES 360
RCHRES 36
RCNRES 39
RCHRES 20

RCHp--r3 42

COPY 9

COP'[ 41

RCHRES i0
RCHRE_ 366
CO_Y 8

COPY 50
RCHRES 3
R_HRES 7

RCHRES 9
COPY 4
RCHRE$ 43

COPY 15
RCHRES 34
RCHRES 35

RCHRES 37
RCHRES 338

RCHRES 38
RCHRES 5
RCHRES 40

RCHRES 12
COPY 5

RCHRES 13

RCHRES 14
RCHRES 17 ?

RCHRES 46

RCHRES 47
RCNRES 17
COPY 48
RCHRES 18

RCHRES 193
COPY 1

RCHRES 198
END INGRP

END OPN SEQUENCE
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PERLND

GEN-INFC

<PLS > Name NBLKS Unit-systems Pr_nte= t.t
# - ¢ User E-series Engl Me_= o_.

16 TFM- T:LL FOR MOD 1 ! 1 1 60 0
26 TGM- TILL GR MOD 1 I 1 1 60 0

34 OF - OUTWASH FOR 1 1 1 i 60 0
44 OG - OUTWASH GR i I 1 ! 60 0
45 AF - AIRPORT FILL I I i 1 60 0

54 SA - WETLANDS i I i I 60 0
END GEN-INFO

ACTIVITY
<PLS > .t.v...o..... Active $ec_i0ns .t.o.ttt.gtgt.ttttteg.ttt....

- # ATMP SNOW PWAT SED PST PWG POAL MSTL PEST NITR PHO$ TRAC t*o

14 54 0 0 1 0 0 0 0 0 0 0 0 0
END A_TZVZTY
PRZNT-INFO

- i ATMP SNOW PWAT SED PST PWG POAL MSTL PEST NITR PHOS TRAC "'''''''"
14 54 0 0 6 0 0 0 0 0 0 0 0 0 1 9

END PRINT-INF0
PWAT-PARMI

<PLS • .....t........... Flags ....tv...tttteetw...
# - # CSNO RTOF UZFG VCS VUZ VNN VIFW VIRC VIE .it

14 54 0 0 0 0 0 0 0 0 0
END PWAT-PARMI

PWAT-PAKM2
<PLS > "'"

6 - # '''FOREST LZSN INFILT LSUR SLSUR KVARY AGWRC
16 4.5000 0.2000 200.00 0.i000 0.5000 0.9960
26 4.%000 0.0750 400.00 0.I000 0.5000 0.9960

34 5.0000 2.0000 200.00 0.0500 0.3000 0.9960
44 5.0000 0.BO00 200.00 0.0500 0.3000 0.9960

45 7.5000 0.0200 300.00 0.0700 0.0000 0.9960
54 4.0000 2.0000 200.00 0.0010 0.5000 0.9960

END PWAT-_ARM2

PWAT-PA_q3
<P_S >''"

# - _-'- PETMAX PETMIN INFEXP INFILD DEEPFR BASETP AGWETP
!6 2.0000 2.0000 0.55 0.00 0.0

25 2.0000 2.0000 0.55 0.00 0.0
34 2.0000 2.0000 0.55 0.00 0.0
44 2.0000 2.0000 0.55 0.00 0.0
45 2.0000 2.0000 0.55 0.00 0.0

54 I0.000 2.0000 0.55 0.00 0.7
END PWAT-PARM3
PWAT- P; Uvl4

<PLS > ..o

# - # CEPSC UZSN NSUR INTFW IRC LZETP "'°

16 C.2000 0.5000 0.3500 3.000 0.5000 0.7000
26 0.I000 0.2500 0.2500 3.000 0.5000 0.2500
34 C.2000 0.5000 0.3500 0.000 0.7000 0.7000

44 C.1000 0.5000 0.2500 0.000 0.7000 0.2500

45 C.IO00 0.2800 0.2500 6.000 0.1500 0.6000
54 0.2000 3.0000 0.5000 1.000 0.7000 O.BO00

END PWAT-PARM4

PWAT-STATEI

<PLS • PWATER s_ate variables t--

# - #''" CEPS SUPS UZS IFWS LZS AGWS _WVS
16 0.078 0. 0.0010 0. 0.075 0.267 0.026

26 0.051 0. 0.0350 0. !.928 0.680 0.049

34 0.078 0. 0.0010 0. 0.090 0.676 0.038
44 _.051 O. 0.0040 0. 1.127 0.614 0.152

45 0.051 0. 0.0200 0. 1.528 0.647 0.101
54 0.051 0. 0.3330 0. 0 622 0.000 0.000

END PWAT-STATEI
END PERLND

IMPLND

GEN-_NFO

<ILS • Name Unl_-sys_ems Prlnter ...
# - # User t-serles Engl Me:r ...

i_ OUt ...

13 140 IMPERVIOUS 1 1 1 60 0

J.Zy2ooz
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END GEN-ZNFO

ACTIVITY
<IL$ > ***.tt.**twt_ Ac_%ve Sec_%ons .t.t
# - t ATMP SNOW IWAT SLD IWG IOAL ..t

13 140 0 0 I 0 0 0
END ACTIVITY
PRINT-INFO

<ILS • "''*'**" Print-flags *''''''" PI_ PYR

# - # ATMP SNOW IWAT SLD IWG IOAL ....t..o.
13 140 0 0 6 0 0 0 I 9

END PRZNT-INFO

IWAT-PARMI ...
<ILS > Flags "'°
# - # CSNO RTOP VR3 VNN RTLI "'"

13 140 0 0 0 0 0

END IWAT-PARMI

IWAT-PARM2 .o.
<IL$ •
# - % LSUR SLSUR NSUR RETSC .t.

14 500.0 0.0100 0.I000 0.I00

140 100.00 0.0500 0.I000 0.0500
END IWAT-PARM2

IWAT-PARM3 ...

<ILS > ...
# - # PETMAX PETMIN

13 140
END IWAT-PARM3

IWAT-STATEI
<ILS > IWATER state variables "'*

# - # PETS SUPS "'"
13 140 1.0000E-3 1.0000E-3

END IWAT-STATE1

END IMPLND

RCHRES

GEN-INFO
RCHRES Name Nexits Uni_ Systems Printer "'"
# - #<.................. ><---> User T-series Eng! Mete LKFG "'"

in OUt "'"
3 SDS-7 De:. Vault 1 I 1 I 0 0 0
4 SDS-30u%ie_ Swale 1 1 I 1 0 0 0

5 E.Branch above TyeeP 1 1 1 1 0 0 0
7 DM7 & DMB Conveyance ! 1 1 1 0 0 0
9 DM9 Conveyance 1 1 1 1 0 0 0

i0 $D$-4 Det. Vaul_ 1 1 1 1 0 0 0
12 Lower W. Branch I 1 1 1 0 0 0
13 Confl. uo 200th St. 1 1 I 1 0 0 0
14 200th uo Exec. Tri_. 1 1 I 1 0 0 0

17 Execute! Tributary 1 ! 1 ! 0 0 0
18 Exec.Conf!. uo 208th 2 1 ! 1 0 0 0

20 SDS-3A De_. Vault 1 1 i i 0 0 0
34 Bow Lake 2 1 1 1 0 0 1

35 Plpe A Bow LK Outle_ 1 I 1 1 0 0 0
36 SDE-4 Co_ined Dlsch ! 1 1 1 0 0 0

37 Pipe B 60" _ntl Blvd 1 1 1 ! 0 0 0
38 D/S SASA 1 1 1 1 0 0 0

39 SD5-1 S_orm Only 1 1 1 i 0 0 0
40 Tyee Pond 1 i I 1 0 0 0
42 SDS-3 Def. Vaul: i 1 1 I 0 0 0
43 NW Ponds 2 1 1 1 0 0 1

46 Executel Pond 1 1 1 I 0 0 0

47 Pzpe C Exec. Pond DZ$ 1 1 1 1 0 0 0
177 North Branch Ravzne 1 1 l 1 0 0 0

193 Upper Ravine 1 I 1 1 0 0 0
198 Lower Ravine 1 1 i 1 0 0 0

338 E.BR. STIA SASA POC 1 1 1 1 0 0 0
360 SDE-4 NSPS 2 1 1 1 0 0 0

366 OTF SSMPS 2 1 1 1 0 0 0
END GEN-INFO

ACTIVITY

RCHRE$ ....9.......... Ac_lve Sections *'''''''''''''''"

"'. _ - # HYFG ADFG CNFG HTF_ SDFG GOFG OXFG NUFG PKFG PHFG "'*
"'& 1 366 1 0 0 0 0 0 0 0 0 0

END ACTIVITY
PRINT-INFO
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RCHREC: ._.._t_.t.t_. Princou_ Flags t---t.....,_._et.., p_rWL PYR
# - # HYDR ADCA CONS HEAT SED G0L OXRX NI_'R PINK PIICB .t.tt..oo
1 366 6 0 0 0 0 0 0 0 0 0 1 9

END PRINT-INFO
HYDR-PARMI

RCHRES Flags fo: each HYDR Section "'•
# - _ VC A1 A2 A3 ODrVFG for each "°" ODGTFG for each FUNCT for each,

FG FG FG FG possible exi_ ••• possible exit possible exi_
• • t • • • • • • • t • • • .•-

3 17 0 I 1 0 4 0 0 0 0 0 0 0 0 0 2 2 2 2 2
18 0 1 i 0 4 5 0 0 0 0 0 0 0 0 2 2 2 2 2
20 0 1 Z 0 4 0 0 0 0 0 0 0 0 0 2 2 2 2 2
34 0 I I 0 4 5 0 0 0 0 0 0 0 0 2 2 2 2 2
35 40 0 1 1 0 4 0 0 0 0 0 0 0 0 0 2 2 2 2 2
42 0 ! 1 0 4 0 0 0 0 0 0 0 0 0 2 2 2 2 2

43 0 1 1 0 4 5 0 0 0 0 0 0 0 0 2 2 2 2 2
46 338 0 l 1 0 4 0 0 0 0 0 0 0 0 0 2 2 2 2 2

360 366 0 1 1 0 4 5 0 0 0 0 0 0 0 0 2 2 2 2 2
END HYDP,-PARMI

HYDR-PARM2
RCHRES •" -

- * FTABNO LEN OELTH STCOR KS DB50 •'"
<...... ><........ ><........ >< ........ ><--_--_-->< ........ ><..... ___> ••_

3 3 0.071 0.3
4 4 0.530 0.3
5 5 0.380 0.3
-} 7 0.341 0.3
9 9 0.189 0.3

I0 10 0.071 0.3
12 12 0.273 0.3

13 13 0.218 0.3
14 14 0.218 0.3

I? 17 0.246 0.3
18 18 0.303 0.3
20 20 0.071 0.3

34 34 0.208 0.3
3.5 35 0.123 0.3
3_ 36 0.100 0.3

3"_ 3"} 0.381 0.3
38 38 0.142 0.3
39 39 0.100 0.3
40 40 0.189 0.3

42 42 C.071 C.3

43 43 0.189 0.3
46 46 0.04-} 0.3
4-} 47 0.417 0.3

177 177 0.407 0.3

!93 193 0.795 0.3
198 198 0.631 0.3
338 338 0.010 0.3

360 360 0.010 0.0
366 366 0.010 0.0
END HYDR- PARM2

HYDR-INIT

R_HRE5 Ini_zal con_l_._ons for each HYDR section o•.

# - # ••" VOL Ini=lal value of COLIND Znitial value of OUTDGT

"•° ac-2_ for each. possible exa: for each possible exi:
<..............>< > ,-----,,.--,,---,,.--,,_._, •*o <...............>< >< >< >< >

3 0.1 4.0
4 0.1 4.0

5 0.1 4.0
7 0.I 4.0

9 0.I 4.0
I0 0.I 4.0

12 0.i 4.0
13 0.I 4.0

14 0._ 4.0
17 0.I 4.0

18 0.1 4.C 5.0
2C_ 0.I 4.0

34 35. 4.0 5.0
35 0.0 4.0
36 0.0 4.0

37 0.0 4.0
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38 0.0 4.0
39 0.0 4.0
40 0.C 4.0

42 0.1 4.0
43 C.7 4.0 5.0
46 0.0 4.0

47 0.0 4.0

177 0.0 4.0
193 0.0 4.0

198 0.0 4.0

338 0.0 4.0
360 0.0 4.0 5.0
366 0.0 4.0 5.0
END HYDR-INIT

END RCHRES

FTABLES

FTABLE 3

"'° SDS-7 DETENTION VAULT 20 FT DEPTH 36-in riser cLiam. �X�orifices

t--SDS-T DE'.. VAULT accepUs runoff from SDS-6 and SDS-7
ROWS COLS tit

23 4
DEPTH AREA VOLU_ OUTFLOW """
(FT) (ACRES) (ACRE-FT) (CFS) "'"
0.00 1.079 0.00 0.00

1.72 1.079 1.86 0.53

7.30 1.079 7.87 I.i0
14.28 1.079 15.40 1.54
14.50 1.079 15.64 1.55

14.59 1.079 15.74 1.58
15.34 1.079 16.55 2. I0
17.20 1.079 18.55 2.59
17.50 1.079 18.89 2.66

17.55 1.079 18.93 2.67
17.69 1.079 19.08 2.79
17.93 1.079 19.23 2.99
18.25 1.079 19.69 3.28

18.69 1.079 20.16 3.94
19.13 1.079 20.64 4.73

19.56 1.079 21.10 5.53
20.00 1.079 21.57 6.61
20.10 1.079 21.68 7.57

20.20 1.079 21.79 9.29
20.30 1.079 21.90 11.51
21.00 1.079 22.65 36.14

21.3C 1.079 22.98 45.82
21.90 1.079 23.62 54.10

END FTABLE 3

FTA_LE 4
"'* SDS-3 OUTLET SWALE
ROWS COLS "*"

7 4

"'° DEPTH AREA VOLUME OUTFLOW OUTFLOW2
(FT) fACRES) (ACRE-FT) [CFS) (CFS] "'"
.000 .000 0.0 0.0

.500 .198 0.1 9.0
1.000 .236 0.5 30.9

2.000 .306 1.0 115.8
3.000 .376 1.5 265.5

4.000 .446 5.0 491.8
5.000 .517 20.0 806.3

END F'fABLE 4

FTABLE 5

EAST BRANCH ABOVE TYEE POND
ROWS COLS "°"

13 4

DEPTH AREA VOLUME OUTFLOW OUT_OW2
(FT] {ACRES) (A=RE-FT) (CFS) (CFS) *°°

0.000 .000 .000 .000

0.550 .290 •i00 4.900
1.100 .543 .200 20.800

1.65o .609 .300 46.5oo July 200/
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2.200 .671 .400 80.000
2.750 .732 0.500 118.700
3.300 .778 0.600 159.500
3.850 .819 0.700 198.400
4.400 .849 0.801 231.900

4.950 .866 1.000 252.900

5.500 .865 1.200 253.000
8.200 .973 1.500 400.000

10.200 1.043 2.000 520.000

END }'TABLE 5

?TABLE 7
°°" DM7 & DM8 CONVEYANCE

ROWS COLS "°"
8 4

*°" DEPTH AREA VOLUME OUTFLOW OUTFLOW2
{FT) (ACRES) (ACRE-FT) (CFS) (CFS) it*
.000 .000 .000 .000

.500 .360 .120 6.200
!.000 .416 .276 20.800

2.000 .520 .694 75.400

3.000 .626 1.252 168.700
4.000 .732 1.950 306.900
5.000 .836 2.790 496.100

6.000 .942 3.768 742.300
END ?TABLE 7

F'fABLE 9
**" DM9 CONVEYANCE
ROWS COLS _'"

8 4
"'" DEPTH AREA VOLUME OUTFLOW OUTFLOW2

[FT) (ACRES) (ACRE-FT) (CFS) (CFS) "'"
.000 .00 0.0 .0
.500 .20 0.7 9.7

1.000 .23 3.1 32.6
2.000 .29 14.9 118

3.000 .35 38.4 265
4.000 .41 77 482

5.000 .47 135 778
6.000 .52 214 1165

END ?TABLE 9

}'TABLE 10
... SDS-4 DETENTION VAULT 15 FT DEPTH 10-IN RISER DIA
ROWS COLS "'"

18 4

DEPTH AREA VOLUME OUTFLOW *'"
0.00 0.87 0.00 0.00
0.54 0.87 0.471 0.180
1.72 0.87 1.501 0.320

2.60 0.87 2.270 0.394
3.49 0.87 3.047 0.456

5.25 0.87 4.583 0.559
7.60 0.87 6.634 0.673
8.19 0.87 7.149 0.699

8.78 0.87 7.664 0.723
9.37 0.87 8.179 0.747

9.96 0.87 8.694 0.770
10.54 0.87 9.201 0.793

12.21 0.87 10.659 1.220
14.55 0.87 12.701 2.240

15.00 0.87 13.094 2.390
15.10 0.87 13.181 2.670
15.50 0.87 13.530 4.390

16.80 0.80 14.665 6.400
END FTABLE I0

FTABLE 12
"'° LOWER WEST BRANCH

"*" REVISED BASED ON HEC-RAS MODEL
ROWS COLS "'°

13 4

"'° DEPTH AREA VOLUME OUTFLOW OUTFLOW2

{FT) (ACRES) (ACRE-FT) (CFS) (CFS) *°"

.ooo .ooo 0.000 .ooo July 2001
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.500 .291 0.030 0.150
1.000 .346 0.260 6.600
2.000 .450 0.430 14.100
3.000 .554 0.650 25.000

4.000 .656 1.180 50.000
5.000 .753 2.170 75.000

6.000 .796 3.920 100.000
7.000 .837 8.820 150.000

8.000 .837 16.200 200.000
9.000 .837 27.920 250.000

i0.000 .837 33.530 350.000

11.000 .837 35.380 450.000
END }'TABLE 12

FTABLE 13
"'" CONFLUENCE TO 200TH STREET
ROWS COLS "'"

9 4

•"* DEPTH AREA VOLUME OUTFLOW OUTFLOW2

(FT) (ACRES) (ACRE-FT) (CFS) {CFS) "°°
.000 .000 .000 .000
.500 .153 .051 4.300

1.000 .272 .132 14.400

2.000 .317 .312 50.400
3.000 .360 .544 109.600
4.000 .404 .826 195.000

5.000 .450 1.163 309.500
6.000 .497 1.548 456.300
7.000 .542 1.984 638.000

END FTABLE 13

}'TABLE 14
•"" 200TH STREET. TO EXECUTEL TRIBUTARY

tit REACH 190 FROM, TR-20/KING COUNTY BASIN PLAN MODEL:
ROWS COLS *°"

5 4
*'• DEPTH AREA VOLOME OUTFLOW OUTFLOW2

{_'I') (ACRES) (ACRE-PT) (CFS) (CFS) "'"
0.000 0.000 0.000 0.000

0.900 0.70 0.4000 30.00
1.800 0.80 1.1000 115.60
2.700 I.I0 2.1000 269.80
4.200 1.30 4.3000 707.10

END FTABLE 14

FTABLE !7

_° EXECUTEL TRIBUTARY
tROWS COLS ° •

10 4

••• DEPTH AREA VOLUME OUTFLOW OUTFLOW2

(_FT) (ACRES) (ACRE-._I") (CFS) (CFS) *'"
.000 .000 .000 .000
.300 .169 .034 2.900
.600 .192 .076 9.800

.900 .215 .128 20.400
1.200 .238 .189 35.100

1.500 .259 .258 54.100
1.800 .282 .336 77.700
2.100 .303 .423 106.200

3.100 .376 .779 245.000

3.600 .412 .988 335.000
END }'TABLE 17

FTABLE 18

"'" CONFLUENCE WITH EXECUTEL TRIBUTARY TO 208TH STREET
•t, REPRESENTS GW LOSS IN WETLAND BELOW 200TH
ROWS COLS to.

14 5

"'" DEPTH AREA VOLUME OUTFLOW OUTFLOW2

(FT) (ACRES) (ACRE-FT) (CFS) (CFS) **o
.000 .000 .000 .000 0.00

.500 .572 .!91 7.300 0.00
1.000 .799 .438 10.000 0.00

2.000 .968 1.001 20.700 0.00
3.000 1.155 1.727 i00.000 0.00

4.000 1.317 2.542 262.700 0.00 July200/
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5.000 1.478 3.475 400.300 0.00
6.000 1.643 4.545 570.200 0.00
7.000 1.7%1 5.688 774.400 0.00
8.000 1.932 6.822 1015.100 0.00

9.000 1.9¢5 7.025 1294.500 0.00
I0.000 1.958 7.244 1614.500 0.00

11.000 1.970 7.481 1977.000 0.00
12.000 1.983 7.734 2384.700 0.00

END FTABLE 18

FTABLE 20

•t. SDS-3A EXISTING TAXIWAY DETENTION VAULT EFFECTIVE DEPTH-7.94 FT 36-IN RISER
ROWS COLS "'"

14 4
DEPTH AREA VOLUME oUTFLOW "'"

(FT) (ACRES) (ACRE-F'E) (CFS) "'"
0.00 0.69 0.00 0.00
1.06 0.69 0.73 1.09

2.00 0.69 1.38 1.50
3.08 0.69 2.12 1.86

4.00 0.69 2.77 2.12
5.10 0.69 3.51 2.39
5.70 0.69 3.93 2.53

6.24 0.69 4.30 4.47
7.05 0.69 4.66 9.28
7 .58 0 .69 5 .22 12 .80

7 .94 0 .69 5 .47 15 .07
8.54 0.69 5.88 28.76
9.04 0.69 6.23 48.98

9.54 0.69 6.57 58.41
END FTABLE 20

FTABLE 34
"'" BOW LAKE
"'" BASED ON ENTRANCE CONTROL FOR 36 INCH OUTLET PIPE

ROWS COLS "'°
8 5

--- DEPTH AREA VOLtR_E OUTFLOW OUTFLOW2
(FT) [ACRES) (ACRE-FT) (CFS] (CFS) ''°

0.000 14.000 0.000 0.000 0.00
1.000 14.000 14.000 7.000 0.00
1.500 14.000 21.000 13.000 0.00
2.000 14.000 28.000 17.000 0.00
3.000 14.000 42.000 35.000 0.00
4.000 14.000 56.000 49.000 0.00

5.000 14.000 70.000 60.000 0.00
6.000 14.000 84.000 70.000 0.00

END PTABLE 34

FTABLE 35

"'" 36" BOW LAKE D:SCHARGE PIPELINE (A)
ROWS COLS "'"

13 4
it. DEPTH AREA VOLUME OUT_O_ OUTFLOW2

(FT) (ACRES) (ACRE-FT) (CFS) (CFS) *°"
.000 .000 .000 .000
.300 .020 .0006 !.000
•600 •026 •0026 4 •200
•900 .032 .0068 9.400

1.200 .034 .0134 16.200
1.500 .037 .0226 24.000
1.800 .039 .0346 32.300
2.100 .040 .0492 40.100

2.400 .040 .0667 46.900

2.700 .039 .0857 51.200
3.000 .037 .i000 55.300

• ** SURCHARGING-

3.300 .038 .2500 60.300
4.000 .038 .4000 80.000

END FTABLE 35

FTABLE 36

•.t SDE-4 COMBINED DISCHARGE
ROWS COLS * "

ii 4

•"" DEPTH AREA VOLUME OUTFLOW OUTFLOW2 JM]y 200]
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tt_
{FT) (ACRES} (ACRE-FT) (CFS) (CF$)
• 000 .000 .000 .000
.400 .343 0.090 2.200
• B00 442 0.150 9.500

1.200 523 0.200 2!.100
1.600 577 0.250 36.300

2.000 618 0.300 54.000
2.400 646 C.350 72.500
2.800 658 0.400 90.200

3.200 662 0.450 105.500

3.600 649 0.550 115.000
4.000 618 0.650 115.100

END FTAJ_LE 36

FTABLE 37
"°" 60" INTERNATIONAL BLVD PIPELINE (B)

ROWS COLS "'"

13 4
.to DEPTH AREA VOLUME OUTFLOW OUTFLOW2

(FT) (ACREs) (ACRE-FT) (CFS) (CFS) "*"
.000 .000 .000 .000

.450 .134 .045 4.800

.900 .190 .100 20.300
1.350 .225 .150 45.400

1•800 .249 .200 78.000
2.250 .266 .250 115.900
2.700 .271 .300 155.800
3.150 .264 .350 193.800

3.600 .251 .400 226.500
4.050 .238 .450 247.000
4.500 .234 .500 247.100
6.500 .185 .600 340.000

8.500 .166 .700 415.000
END }'TABLE 37

FTABLE 238
_'" STIA FLOW COMBINED (NOT USED)

ROWS COLS t_.

5 4
tDEPTH AREA VOLUM_ OUTFLOW " °

0.000 0.0010 0.0000 0.00

0.000 0.0100 0.0100 10.0C _
0.I00 0.i000 0.I000 100.Ct
1.000 !.0000 1.0000 I00C.3_

I0.000 I0.0000 I0.0000 10000.00
END FTABLE238

FTR.BLE 338

"'° SASA DETENTION PACZLITY RETROFIT SIZE "''

ROWS COLS "'" EFFECTIVE DEPTH-14 FT
14 4

DEPTH AP.EA VOLUME DISCH °'"
(FT) (ACRES) (AC-FT) (CFS) .t.
0.00 0.000 0.00 0.00

1.31 2.802 3.620 13.70
2.30 2.881 6.472 18.14
3.40 2.983 9.761 22.05

4.22 3.043 12.296 24.57
5.32 3.151 15.809 27.59

6.14 3.233 18.514 29.65
7.13 3.326 21.878 33.26

8.05 3.426 25.103 38.80
10.10 3.608 32.636 56.04

11.20 3.699 36.880 76.55
12.29 4.053 41.227 99.16

13.12 4.154 44.633 116.70
14.40 4.311 50.050 144.31

END FTABLE338

FTABLE 39

"'° SDS-I DISCHARGE
ROWS COLS "'"

11 4

"'° DEPTH _d_EA VOLUME OUTFLOW OUTFLOW2

(PT) (ACRES) (ACRE-FT) (CFS) (CFS) °°°
.000 .000 .000 .000
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.250 .020 .030 2.200

.500 .027 .035 9.400

.750 .031 .042 21.000
1.000 .035 .049 36.000

1.250 .039 0.056 53.600
1.500 .039 0.064 72.000
1.750 .041 0.074 89.500

2.000 .041 0.084 104.700
2.250 .041 0.094 114.200

2.500 .038 0.i00 114.300

END FTABLE 39

FTABLE 40

"-" TYEE POND
--- BASED ON TYEE POND AS-BUILTS AND AUTOMATED GATE OPERATION _h%NUAL
''' K RITLAND 2/4/98

ROWS COLS "'"
2O 4

••- DEPTH AREA VOLD_ OUTFLOW (_T FL(Yd2

(FT) |ACRES) (ACRE-FT) (CFS) (CFS) "''
0.00 0.00 0.00 0.00
0.90 0.01 0.01 10.00
1.65 0.02 0.02 20.00

3.11 0.07 0.07 30.00
4.56 0.22 0.29 40.00
6.02 0.63 0.89 50.00

7.48 0.88 2.02 60.00
8.62 1.06 3.18 70.00
9.79 1.18 4.29 80.00

10.88 1.34 5.83 90.00
11.99 1.48 7.20 100.00
13.12 1.69 9.17 110.00

15.13 2.04 12.90 120.00
16.10 2.20 14.92 124.10
16.30 2.24 15.40 129.65

16.57 2.28 15.88 150.36

16.64 2.32 16.36 155.00
16.80 2.36 16.84 208.74

17.03 2.40 17.32 293.59
17.26 2.43 17.79 428.11

END FTABLE 40

PTABLE 42
''' SDS-3 DETENTION VAULT EFFECTIVE DEPTH - 20.0 FT.

ROWS COLS ••*
17 4

DEPTH _ VOLU_'_ OUT]"LOW "'"

(FT} (ACRES) (ACRE-FT) [CFS) "'"
0.00 4.19 .00 0.00
0.51 4.19 2.254 0.95
1.37 4.19 6.054 1.55

3.33 4.19 14.716 2.42
6.07 4.19 26.824 3.28

8.43 4.19 37.254 3.86
i0.00 4.19 44.192 4.20
12..74 4.19 56.301 4.74

14.50 4.19 64.078 5.06
15.46 4.19 68.321 8.74
16.63 4.19 73.491 10.66

18.39 4.19 81.269 16.63
20.00 4.19 88.384 20.79

20.20 4.19 89.268 23.84
20.70 4.19 91.477 39.37

21.00 4.19 92.803 52.07
21.90 4.19 96.780 71.43

END FTABLE 42

FTABLE 43
or. NORTHWEST PONDS

''* BASED ON KING COUNTY BASIN PLANNING MODEL
ROWS COLS *•"

17 5

*°• DEPTH AREA VOLUME OUTFLOW OUTFLOW2
_FT) (ACRES) (ACRE-FT) (CFS) [CFS) ••"

0.000 12.000 0.000 0.000 0.00
0.100 12.000 18.800 0.000 0.00
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1.000 12.000 24.000 0.200 0.00
2.000 12.000 30.000 0.500 0.00
3.000 12.000 37.000 1.000 0.00
3.500 13.000 41.000 5.000 0.00
4.000 13.000 45.700 15.000 0.00

4.500 13.000 51.000 35.000 0.00
5.000 14.000 56.500 150.000 0.00

5.500 14.000 62.800 200.000 0.00
6.000 14.000 69.000 300.000 0.00

6.500 14.000 83.500 350.000 0.00
7.000 15.000 99.900 400.000 0.00

8.000 17.000 119.00 500.000 0.00
9.000 20.000 141.50 550.000 0.00

10.000 23.000 180.00 600.000 0.00
11.000 27.000 200.00 650.000 0.00

END FTABLE 43

FTABLE 46
-'o EXECUTEL POND
ROWS COLS " °

20 4
°'* DEPTH AREA VOLUNE OUTFLOW OUTF_

{_1') (ACRES) (ACRE-FT) (CFS) (CFS} "'°
.000 .000 .000 .000

1.000 .080 .0B0 24.420
2.000 .230 .310 34.540

3.000 .393 .703 42.300

3.500 .494 .950 45.690
4.000 .508 1.204 48.850
4.500 .532 1.470 51.810

5.000 .540 1.740 54.610
5.500 .540 2.010 57.280
6.000 .580 2.300 59.820
6.500 .600 2.600 62.270

7.000 .600 2.900 64.620
7.500 .600 3.200 66.900

8.000 .620 3.510 69.100
8.500 .640 3.830 71.200
9.000 .740 4.200 82.220

10.000 .650 4.850 119.830
11.000 .720 5.570 169.000
12.000 .750 6.320 250.900
13.000 1.000 7.320 500.900

END FTABLE 46

FTABLE 47

**° EXECUTEL POND DISCHARGE PIPELINE (C)
ROWS COLS °'"

11 4
°*" DEPTH AREA VOLUME OUTFLOW OUTFLON2

(FT) (ACRES) (ACRE-FT) (CFS) {CFS) * °
.000 .000 .000 .000
.350 .069 .020 4.600
.700 .096 .056 19.200

1.050 .112 .099 42.800

1.400 .124 .150 73.400

1.750 .125 .203 109.000
2.100 .121 .240 146.600
2.450 .Ii0 .264 182.400

2.800 .096 .284 213.200
3.150 .090 .290 232.400

3.500 .088 .293 232.600
END FTABLE 47

FTABLE 177

"°° NORTH BRANCH RAVINE
ROWS COLS "•°

14 4

" DEPTH AREA VOLUME OUTFLOW OUTFLOW2e.

(FT) (ACRES} {ACRE-FT) (CFS) (CFS) *'°
.000 .000 .000 .0

.500 .572 .191 7.3
1.ooo .799 .438 23.2
2.000 .968 1.001 75.7
3.000 1.155 1.72_ 155.1
4.000 1.317 :.542 262.7
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5.000 1.478 3.475 400.3
6 .000 i. 643 4 •545 570 •2
7.000 1.791 5.688 774.4
8.000 1.932 6.822 1015.1
9.000 1.945 7.025 1294.5

In.000 1.958 7.244 1614.5

Ii.000 1.970 7.481 1977.0
12.000 1.983 7.734 2384.7

END FTABLE177

.rTABLE 193

"'" UPPER RAVINE
ROWS COLS "°"

14 4

"* * DEPTH AREA VOLD_ME OUTFLOW OUTFLOW2
(FT) (ACRES) (ACRE-FT) (CFS) {CFS) "°°
0.00 0.00 0.00 0.0

0.35 0.72 0.75 7.8
0.70 0.72 1.51 23.5
1.05 0.72 2.28 44.3
1.40 0.72 3.03 68.2

1.75 0.72 3.81 95.8
2.10 0.72 4.56 125.2
2.45 0.75 5.36 169.0

2.80 0.89 6.30 171.5
3.15 1.00 7.35 247.6
3.50 1.08 8.49 332.7

3.85 1.21 9.75 396.5
4.20 I.32 11 .13 521.2
4.55 1.41 12.60 655.5

END FTABLE193

E'fABLE 198

ROWS COLS t..
°'" LOWER RAVINE
•"" ROUGH ESTIMATE BASED ON FIELD VISIT OF 12/20195
"'" FLOW WAS 6 TO 7 CFS WITH DEPTH OF 8"

""" NEAP, OUTLET.
"'° DRIVE WHICH REPRESENTS A RESTRICTION ACCORDING TO OBSERVATION

8 4
• °" DEPTH AREA VOLUME OUTFLOW OUTFLOW2

(FT) (ACRES) (ACRE- PT) (CFS) (CFS) "'"
0.00 0.00 , 0.00 0.0

1.00 0.50 0.80 i0.0
2.00 0.55 1.30 25.0
3.00 0.60 1.80 50.0

5.00 0.70 2.50 i00.0
"'" SUBMERGENCE OF CULVERT

10.00 2.50 12.00 245.0
"'" OVERBANK STORAGE

"'° FLOWS BASED ON 243'° .03 D-W FACTOR, PLUS LOSS OF i. VELOCITY HEAD

15.00 1O.00 40.00 325.0
20.00 ii.00 90.00 390.0

END FTABLE198

PTABLE 38

"'° UPPER EAST BRANCH
ROWS COLS "'"

9 4

• °" DEPTH AREA VOLUME OUTFLOW

(FT) [ACRES) (ACRE-FT) (CFS) "*"
.000 .000 .000 .000
.500 .176 .I00 9.200

1.000 .194 0.150 30.400
2.000 .232 C.200 105.800
3.000 .27! 0.250 228.900

4.000 .310 0.350 405.800

5.000 .349 0.450 642.700
6.000 .387 0.600 945.700

7.000 .426 0.800 1320.700
END FTABLE 38

FTABLE 360

"'° NORTH SATELLITE PUMP STATION [SDE-4) (INSTALLED IN 1995)
ROWS COLS . ..

5 5
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DEPTH AREA VOLUME ( INS ) (SDS) "'"
(FT] (ACRES) (ACI_Z- F'r) {cFs) (cFs) °""

.0 l.O .00 0.00 0.00
1.00 '_.0 .01 4.79 0.00
2.00 1.0 .02 4.79 0.00
3.00 1.0 .03 4.79 25.00

4.00 1.0 .04 4.79 50.00
END FTABLE360

FTAELE 366
•to SOUTH SNOWMELT (OLYMPIC TANK FARM) PUMP STATION (INSTALLED IN LATE 1997/1998)tit

ROWS COLS
5 5

DEPTH AREA VOLUME (IWS) (SDS) """
(FT) (ACRES) (ACRE-FT) (CFS) (CFS) • "'°

.0 1.00 .00 0.00 0.00

1.00 1.00 .01 1.67 0.00
2.00 1.00 .02 1.67 0.00

3.00 1.00 .03 I.67 25.00
4.00 1.00 .04 I. 67 50.00

END FTABLE366

END FTABLES

COPY
TIMESERIES

Copy-opn "'"
# - # NPT NMN "'"

1 54 1
END TIMESERIES

END COPY

EXT SOURCES

<-Volume-> <Member> SsysSgap<--Mul_-->Tran <-Targe_ vols> <-Grp> <-Member-> °'"
<Name> # <Name> # _em surg<-fac_or->s_r9 <Name> # # <Name> # # "'"
WDM 2 PREC ENGLZERO PEKLND 14 54 EXTNL PREC
WDM 2 PREC ENGLZERO IMPLND 14 EXTNL PREC

WDM 2 PREC ENGLZERO RCHRES 34 EXTNL PREC
WDM 2 PREC ENGLZERO RCHRES 40 EXTNL PREC
WDM 2 PREC ENGLZERO RCHRES 43 EXTNL PREC

WDM 1 EVAP ENGLZERO 0.8 PERLND 14 440 EXTNL PETINP
WDM 1 EVAP ENGLZERO 0.8 IMPLND 14 140 EXTNL PETINP

WDM 1 EVAP ENGLZERO 0.8 RCHRES 34 EXTNL POTEV
WDM I EVAP ENGLZERO 0.8 RCHRES 43 EXTNL POTEV
WDM 1 EVAP ENGLZERO 0.8 RCHRES 40 EXTNL POTEV
END EXT SOURCES

EXT TARGETS

<-volume-> <-Grp> <-MemDer-><--Mul'.-->Tran <-Volume-> <Member> Tsys Tgap Amd -'"

<Name> # <Name> # #<-fac_or->s_rg <Name> (4 <Name> _em s_rg strg "°°

* SDS
t _ t. • 9 . .. • . . t . • t

"'" SDE-4 {TOTAL)

RCHRES 36 HYDR RO WDM 221 FLOW ENGL KEPL
• t • t •• . •

•"• SDS-I (TOTAL)

RCHRES 39 HYDR RO WDM 2._ FLOW ENGL REPL

•"° SDS-3

RCHRES 42 HYDR RO WDM 257 FLOW ENGL REPL

RCHRES 42 HYDR STAGE WDM 757 STAG ENGL REPL
RCHRES 42 HYDR VOL WDM 857 VOL ENGL KEPL

**" SDS-4

RCHRES 10 HYDR RO WDM 258 FLOW ENGL REPL

RCHRES i0 HYDR STAGE WDM 758 STAG ENGL REPL
RCHRE$ i0 HYDR VOL WDM 858 VOL ENGL REPL

*•" SDS-3A TAXIWAY VAULT

RCHRE$ 20 HYDR RO WDM 224 FLOW ENGL REPL JU_y 200/
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RCHRES 20 KYDR STAGE WDM 724 STAG ENGL REPI

RCHRES 20 HYDR VOL WDM 824 VOL ENGL KEPL

t.twwtt_tt_tt._vtt_ttw_t_t tt_ttt_t_tttttt_t_tt_tteg_ttttt_ttftttwt

t.. SDS-_ 3RD RUNWAY VAULT

R_HKES 3 HYDR RO WDM 226 FLOW ENGL REPL

RCHRES 3 HYDR STAGE WDM 726 STAG ENGL REPL

RCHRES 3 HYDR V0L WDM 826 VOL ENGL REPL

tgt t_tt tt t.tg_t_ttt_t_.t_t._t_t_tt_._ttt_ttvo_ttet tottttttttet tort 9tttt_tt

.it SASA DETENTION FACIL.'TY

RCHRES 338 HYDR RO WDM 338 FLOW ENGL REPL

RCHRES 338 HYDR STAGE WDM 745 STAG ENGL REPL

RCHKES 338 HYDR VOL W_ 845 VOL ENGL REPL

"'" EVALUATION POINT 1 FOR SDS DISCHARGE TO WEST BRANCH

COPY 41 OUTPUT MEAN 1 12.1 M_M 260 FLOW ENGL REPL

''" EVALUATION POINT. 2 FOR SDS DISCHARGE TO WEST BRANCH

COPY 4 OUTPUT MEAN 1 12.1 W-_M 261 FLOW ENGL REPL

°*" WEST BRANCH

_'° NORTHWEST PONDS

RCHKES 43 HYDR RO WDM 231 FLOW ENGL REPL

"'" LOWER WEST BRANCH

RCHRES 12 HYDR RO WDM 235 FLOW ENGL REPL

*'° EAST BRANCH

t.. BOW LAKE OUTFLOW

RCHKES 35 HYDR RO WDM 236 FLOW ENGL REPL

RCHRES 37 HYDR RO WDM 37 FLOW ENGL REPL

°t" D/S SASA

RCHKES 38 HYDR RO WDM 245 FLOW ENGL REPL

_'t TYEE INFLOW (GAUGE IIC)

RCHKES 5 KYDR R0 WDM 238 }'LOW ENGL REPL

"'' TYEE OUTFLOW

RCHRES 40 HYDR RO WDM 239 FLOW ENGL REPL

°'" MAIN STEM

"'° BELOW CONFLUENCE AT TYEE GOLF COURSE WEIR (GAUGE 1IF)

COPY 5 OUTPUT MEAN 1 12.1 WDM 240 FLOW ENGL REPL

"_° BELOW CONFLUENCE AT SOUTH 200TH STREET

RCHRES 13 HYDR RO WDM 241 FLOW ENGL REPL

"*" LOWER DES MOINES CREEK NEAR MOUTH (GAUGE lID)

RCHRES 198 HYDR R0 WDM 242 FLOW ENGL REPL

END EXT TARGETS

...
NETWORK

"'" <MEMBER> SSYSSGAP<-~MULT-->TRAN <-TARGET VOLS> <-MEMBER->

<NAME> # <NAME> TEM STRG<-FACTOR->STRG <NAME> _ # <-GRP> <NAME> # # **"

"'* AIRPORT SUBBASINS

"'° (DM23) SDE-4

PERLND 26 PWATER SURO 3.344 RCHRES 36 EXTNL IVOL

PERLND 26 PWATER IFWO 3.344 RCHRES 36 EX.TNL IVOL

IMPLND 14 IWATER SURO i0.50_ RCHKES 36 EXTNI IVOL

°'" (DM24) SDS-I

PERLND 26 PWATER SURO 0.115 RCHRES 39 EXTNL IVOL

?ERLND 26 PWATER IF_O 0.115 RCMP._S 39 EXTNL ZVOL

IMPLND 14 IWATER SURO I. 360 RCHRES 39 EXTNL IVOL July 200]
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e�te�t�t teteooetDoto_4,eoeote tt._9_gwemfmwewew990000oeeteeeo_ee_ee_e_°°°_ee*

,e, (m£20) ED_-3A TAXII_Y VAI_LT
r_£_ 26 PWATI_ SURO 2.$1iG _ 20 _

26 rm, TIWe.Z_ 2.188 _ 20 _T_ ZW_
_ 14 I_TI_ _ 2.928 _ 20 _
eget�w..t .e 90 eooooeeeoo090990900999gB990 ft.�Qt,t g9919999e--g99"Pt99P_O eoeodt oegee

""- (raGS) SDS-7 _lt_ IKRqNKY VAULT
PERLND 26 PIIAT]_ I_RO 5.001 RENR/_ $ EXTNL
Ill]D_dW0 21 IqLKTN8 ZIQ_ 3.808 3 _

44 _ IWtO 0.32"7 _ 3 _
PIUtLIID 44 PIOL_ ZJ'IIO 0.327 _ 3 _ Z'V0_
I_R,1U_ 45 _ SO)tO 0.457 KCN/U_ 3 ]_CTIG,
P_D 45 _ z!110 0.45? ItC]IRES 3 _ IVOL
2XPLIn 14 _rw_TlSa SU_O 3.013 tO•tirES 3 SXTI_ Zv_
wwttt_gtweeg t 990 eee e_oe eeeeteeee t�eege99tttgtt_e_et_9_twt9_9_�ewg90_t_;;

eee (_8_a_) S_03

PER/dID 26 /'WWi']_ SUIIIO 12.02_ _ 42 _
21 _ _gSl_ 12.021 1talES 42 EXTN_ ZV_

Z_ 14 ZliOkT2_ 8WtO IG.50_ _ 42 _

2S _ 8m_O 1.120 ¢Ot_ SO _ _ 1
/'I_AID 20 _ ZlqfO 1.;._8 COPY SO Z)IPOY _ 1
I_BRLMD 44 _ _ :e_.9 _ J0 ZNIR_ _ 1
LeKR,T,,ND44 IqsK,TI_RZJq_ _,�ee,, _z q0 _ ,,_su 1
Iq;K_D 54 lq_Yli:X .SUitD _+_u. _ SO ZE1FOT _ 1

2_ ZUT_t S0R0 0.266 C01W SO Z_ N3_ 1
9me tm eete9_t_etoeeeteeteteJ_eeee�_m�eeewveweteew_eeveeeeveJoet�eveteeeoeeee •

_EIM_ 2t _WA?EI S_KO 2.351 _ 41 _ _ 1
26 _ Ziq_ 2.354 COJ_ 41 ZN_ _J_ I

Le]_R_fD d4 PlrATEK ZFIIO *e.,,. COItY 41 ZIIIPOT _ 5.
iqgt_D 54 lq_TEI b_lO De,e, COPY 41 _ _ 1
IL,aU, NO 54 Im_1'lUt _r/_ ,,t,,t,, COPY 41 Zlllq_' _ 1
ZIOq/fD 14 IlOt2Tl _ 0.348 ¢01_ 41 218P12T _ 1
_ _! _t u�gt • # e_tu_t_ t 999099_99_00_9e m 4 eeoe_ _ _6 k_ e_eee 99 0_999999_0 _0_

P¢l¢lJ_ 2G _T_I SO]tO 0.24_ C0.mY 4 ZIdlPOT _ 1
LsI_._D 26 PH&'/'I_ Zl'gO 0.;049 cOPY 4 _ _ 1
PERL_D 44 IPWATI_ 8URO 0.304 GOFT 4 _ J_418 1

44 rlI_TEK ZFWO 0.314 _ I ZNPOT J4_4N
54 _ sm_ 0.043 COPY 4 ZNIKTT _ 1
54 _ ZlrMO 0.043 CO]FY 4 ZIII_T _ I

ZNI_LX9 14 ZlI_'/TR SORO 0.00t; CO_ 4 ZIf/'UT _ 1
wIr -mIr ir 1_ w�_lr_lr _1_ W�wg 1_f t et_ w_ t _90 w_w_t _w99999wt g e 9 ewweq)4H_ ;w_4t kfe_ k_ k_ _ e

_"* (_IG[?) 80_-4
PEI_D 26 !q_2_1 SUn_ 0.SG4 _ 10 EXTNL _V_
_l_Zmn 2_ m_lm zTwo O.SSd _ 10 ]902_ ZVOL
PlClq_D 2| Iql_lUt AG_O 0.564 COIP/ S ZNII,_ IgrJ_ 1

IPr,JID,ND 44 PlO,T]_ ZJllO 2,10Sl .tt_Oq_ _0 _ ZVOL
PEltLIID 44 _ Af_8_ 2.109 COP'_ S _'Nll,l_ _ 1
_ZdqD 14 _ 8Uiq0 2.70"7 _ 10 _ _VO_

_D 14 13_TER _ 2.1155 _OPY 15 Zml_r NZAN 1

• ** ZIfS $_J_lClq PUNP 3TAT2CB OV_tJrLO_S

"'" Z-3: NORTR SATIC2,7_ST P�_P _T&TZOi_ (NSPS) TO YES

21; IH_ 8URO 0.026 Iq¢:RRES 360 _
PEitLI_ 20 lq_.Ti_ ]_TI_ 0.0_S K_IRZS 360 _ ZV_b
7.H_._0 _04 Zllkt']Lq SURD 1._.20 /t¢:glur,s 3(_0 EXTN_ ZVOL

• *" 1-5: S_R BNONNELY (OL3_fl*2C T/U_ rUN) PUHP STATI_ (91n4PS) TO
"'" _ TO D_S NO2_r_ _T B]BJU_C_

=NI_qD 14 _ Sb_O 0.001 RCHPJ_ 366 _[TH_ _VO_

_,.Ty_oo/
_-:_/_-oo7_8_
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• tire•tit•tit•e•• ••e•e • '8,,8"•• t ••••tttt t�ettttt•ttttttt�tt•�tt • t t_tt_ttt�ttt t •t t9 t •

• *° SASA IWS

PERLND 26 PWATER SURO 0.004 COPY 8 INPUT MEAN I

PERLND 26 PWATER IFWO 0.004 COPY 8 INPUT MEAN 1

PERLND 26 PWATER AGWO 0 .004 COPY 5 INPUT MEAN 1

PERLND 44 PWATER SURO 0 .004 COPY 8 INPUT. MEAN 1

PERLND 44 PWATER IFWO 0.004 COPY § INPUT PY.AN 1

PERLND 44 PWATER AGWO 0.004 COPY 5 INPUT MEAN 1

PERLND 54 PWATER SURO 0.001 COPY 8 INPUT MEAN 1

PERLND 54 PWATER IFWO 0.001 COPY 8 INPUT- MEAN 1

PERLND 54 PWATER AGW0 0 •001 COPY 5 INPUT MEAN I

IMPLND 14 IWATER SURO 4 .860 COPY 8 INPUT MEAN I
t • * e• • • •ettt• •• •• ••• • t • •• • ••• • ••••

"'" EAST BRANCH OF CREEK

• •" DMI

PERLND 16 PWATER SURO 0.860 RCHKES 34 EXTNL IVOL

PERLND 16 PWATER IFWO 0.860 RCHRES 34 EXTNL IVOL

PERLND 16 PWATER AGWO 0.241 RCHRES 34 EXTNL IVOL

PERLND 26 PWATER SURO 11.078 RCHRES 34 EXTNL IVOL

PERLND 26 PWATER IFWO 11.078 RCHRES 34 EXTNL IVOL

PERLND 26 PWATER AGWO 3.102 _ RCHRES 34 EXTNL IVOL

PERLND 34 PWATER SURE 0 . 599 HCHRES 34 EXTNL IVOL

PERLND 34 PWATER IFWO 0 . 599 RCHRES 34 EXTNL IVOL

PERLND 34 PWATER AGWO 0.168 RCHRES 34 EXTNL IVOL

PERLND 44 PWATER SURO 7 . 697 RCHRES 34 EXTNL IVOL

PERLND 44 PWATER IFWO 7.697 RCHRES 34 EXTNL IVOL

PERLND 44 PWATER AGWO 2.155 RCHRES 34 EXTNL IVOL

PERLND 54 PWATER SURO 1.176 RCHRES 34 EXTNL IVOL

PERLND 54 PWATER :FWO 1.176 RCHRES 34 EXTNL IVOL

PERLND 54 PWATER AGWO 0.329 RCHRES 34 EXTNL ZVOL

IMPLND 14 IWATER SURO 14.274 RCHRES 34 EXTNL IVOL
• e•t t • • *• •t • • •••e• • ••re•• ••e••t•••t•••t•••te•••t i,• t

t DM2

PERLND 26 PWATER SURO 1.232 RCHRES 37 EXTNL IVOL

PERLND 26 PWATER IFWO 1.232 RCHRES 37 EXTNL IVOL

IMPLND 14 IWATER SURO 0. 821 RCHRES 37 EXTNL IVOL
t . • e •• •••i.• • t••ee •• • •t_•t•t••_t• .••••••••9•t•9•�v•t t _••t•_•t•t• ••••• • •• • •• •t t• •

"'" DM3

PERLND 26 PWATER PERO 3.553 I%CHRES 5 EXTNL IVOL

PERLND 54 PWATER PERO 0 .006 RCHRES 5 EXTNL IVOL

IMPLND 14 IWATER SURO 4. 508 RCHRES 5 EXTNL IVOL
• • t • t •••••• ,Be• t• ee• ••9 • 9• e •

"*" DM4

PERLND 16 PWATER PERO 0.286 RCHRES 5 EXTNL IVOL

PERLND 26 PWATER PERO 0.591 RCHRES 5 EXTNL IVOL

PERLND 54 PWATER PERO 0. 005 RCHRES 5 EXTNL IVOL

IMPLND 14 IWATER SURO 3.35-/ RCHRES 5 EXTNL IVOL

"•" DM5

PERLND 16 "PWATER PERO 0.173 RCHRES 5 EXTNL IVOL

PERLND 26 PWATER PERO 0.485 RCHRES 5 EXTNL IVOL

PERLND 34 PWATER PERO 0 . 074 RCHRES 5 EXTNL IVOL

PERLND 44 PWATER PERO 0 . 077 RCHRES 5 EXTNL IVOL

PERLND 54 PWATER PERO 0. 112 RCHRES 5 EXTNL IVOL

IMPLND 14 IWATER SURO 0.799 RCHRES 5 EXTNL IVOL

• _ DM6

PERLND 16 PWATER PERO ••••" RCHRES 40 EXTNL IVOL

PERLND 26 PWATER PERO 0.534 RCHRES 40 EXTNL IVOL

PERLND 34 PWATER PERO 0. 002 RCHRES 40 EXTNL IVOL

PERLND 44 PWATER PERO 0.709 RCHRES 40 EXTNL IVOL

PERLND 54 PWATER PERO 0.312 RCHRES 40 EXTNL IVOL

IMPLND 14 IWATER SURO 0. 007 RCHRES 40 EXTNL IVOL

°•* WEST BRANCH OF CREEK

"*• DM7

PERLND 16 PWATER SURO 2. 190 RCHRES 7 EMTNL IVOL

PERLND 16 PWATER IFWO 2.190 RCHRES 7 EXTNL IVOL

PERLND 16 PWATER AGWO 0 .788 RCHRE$ 7 EXTNL IVOL

PERLND 26 PWATER SUR0 2. 944 RCHRES 7 EXTNL IV0L

PERLND 26 PWATER IFWO 2.944 RCHKES 7 EXTNL IVOL

PERLND 26 PWATER AGWO i. 060 RCHRES 7 EXTNL IVOL

July;oo_
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PEP.LND 34 PWATER SURO 1.970 RCHRES "7 EXTNL IVOL

PERLND 34 PWATER IFWO 1.970 RCHRES 7 EXTNL IVOL
PERLND 34 PWATER AGWO 0.709 RCHRES 7 EXTNL IVOL

PERLND 44 PWATER SURO 4 .143 RCHRES 7 EXTNL IVOL
PERLND 44 PWATER IFWO 4 .143 RCHRES _ EXTNL IVOL

PERLND 44 PWATER AGWO I. 492 RCHRES 7 EXTNL IVOL
PERLND 54 PWATER SURO 0 .552 RCHRES 7 EXTNL IVOL
PERLND 54 PWATER IFWO 0 .552 RCHRES 7 EXTNL IVOL
PERLND 54 PWATER AGWO 0 .199 KCHRES 7 EXTNL IVOL

IMPLND 14 IWATER SUR0 2 .401 RCHRES ? EXTNL IVOL
t_tttgttwttgt tttttttt999tttttt tw_tet_tttget99tt_ttttgtttttttttttgwtttgeet_t'ttw

_°* DM8

PERLND 16 PWATER SURO 0.203 RCHRES 7 EXTNL IVOL
PERLND 16 PWATER IFWO 0.203 P.CHRES 7 EXTNL IVOL

PERLND 16 PWATER AGWO 0.077 RCHRES 7 EXTNL IVOL
PERLND 26 PWATER SURO 0.609 RCHRES 7 EXTNL IVOL

PERLND 26 PWATER IFWO 0.609 RCHRES 7 EXTNL IVOL
PERLND 26 PWATER AGWO 0.231 RCHRES 7 EXTNL IVOL
PERLND 34 PWATER SURO 0.715 RCHRES 7 EXTNL IVOL

PERLND 34 PWATER IFWO 0.715 RCHRES 7 EXTNL IVOL
PERLND 34 PWATER AGWO 0.272 RCHRES 7 EXTNL IVOL
PERLND 44 PWATER SURO 1.133 RCHRES 7 EXTNL IVOL
PERLND 44 PWATER IFWO 1.133 RCHRF.S 7 EXTNL IVOL

PERLND 44 PWATER A_O 0 .431 RCHRES 7 EXTNL IVOL
PERLND 54 PWATER SURO 0 •161 REHP.ES 7 EXTNL IVOL

PERLND 54 PWATER IFWO 0.161 RCHRES "7 EXTNL IVOL
PERLND 54 PWATER AGWO 0 .061 RCHRF.S 7 EXTNL IVOL
IMPLND 14 IWATER SURO 2 •422 RCHRES 7 EXTNL IVOL
ttttttttte_l, ttttttttte_.tet_,ttttv, tttttteeett_etttettttttt tttwgtttgetetet_e_teeet_

"'" DM9
PERLND 16 PWATER SUR0 0.002 RCHRES 9 EXTNL IVOL

PERLND 16 PWATER IFWO 0 .002 I_CHRES 9 EXTNL IVOL
PERLND 16 PWATER AGWO 0.001 RCHRES 9 EXTNL IVOL

PERLND 26 PWATER SURO 1.201 RCHRES 9 EXTNL IVOL
PERLND 26 PWATER IF_O 1.201 RCHRF.S 9 EXTNL IVOL
PERLND 26 PWATER AGWO C.528 RCHRES 9 EXTNL IVOL

PERLND 34 PWATER SURO 0 .017 RCHRES 9 EXTNL IVOL
PERLND 34 PWATER IFWO 0.017 R_HRES 9 EXTNL /VOL
PERLND 34 PWATER AGWO 0 .007 RCHRES 9 EXTNL IVOL
PERLND 44 PWATER SURO 3.040 RCHRES 9 EXTNL IVOL

PERLND 44 PWATER IFWO 3.040 RCHRES 9 EXTNL IVOL
PERLND 44 PWATER AGWO 1.338 RCHRES 9 EXTNL IVOL

PERLND 54 PWATER SURO 0.010 RCHRES 9 EXTNL IVOL
PERLND 54 PWATER IFWO 0 .010 RCHRES 9 EXTNL IVOL
PERLND 54 PWATER AGWO 0 .005 RCHRES 9 EXTNL IVOL

IMPLND 14 IWATER SURO 0 .634 RCHRES 9 EXTNL IVOL

"°" DMI0

PERLND 16 PWATER PERO 0.945 RCHRES 43 EXTNL IVOL
PERLND 26 PWATER PERO 0.738 RCHRE$ 43 EXTNL IVOL
PERLND 34 PWATER PERO i. 935 RCHRES 43 EXTNL IVOL

PERLND 44 PWATER PERO 0. 510 RCHRES 43 EXTNL IVOL
PERLND 54 PWATER PERO 0.712 RCHRES 43 EXTNL IVOL
IMPLND 14 IWATER SURO 0.185 RCHRES 43 EXTNL IVOL

•°* DMll

PERLND 16 PWATER PERO 0.321 RCHRES 43 EXTNL IVOL
PERLND 26 PWATER PERO 0.408 RCHRES 43 EXTNL IVOL
PERLND 34 PWATER PERO I.024 RCHRE$ 43 EXTNL IVOL

PERLND 44 PWATER PERO 0.467 RCHRES 43 EXTNL IVOL
PERLND 54 PWATER PERO 1.036 RCHRES 43 EXTNL IVOL

IMPLND 14 IWATER SURO 2.726 RCHRES 43 EXTNL IVOL

"°_ DMI2

PERLND 16 PWATER PERO 0.510 RCHRES 12 EXTNL IVOL

PERLND 26 PWATER PERO 0.001 RCHRES 12 EXTNL IVOL
PERLND 34 PWATER PERO 0.375 RCHRES 1_ EXTNL IVOL

PERLND 44 PWATER PERO 1.728 RCHRE$ 12 EXTNL IVOL
PERLND 54 PWATER PERO 0.554 RCHRES 12 EXTNL IVOL

"°* DM13

PERLND 16 PWATER PERO 0.961 RCHRE$ 13 EXTNL IVOL
PERLND 26 PWATER PERO i .562 RCHP_S 13 EXTNL IVOL

PERLND 34 PWATER PERO 1.203 RCHRES 13 EXTNL IVOL
PERLND 44 PWATER PERO 1 .778 RCHRES 13 F_.TNL IVOL

PERLND 54 PWATER PERO 0.089 RCHRES 13 EXTNL IVOL
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IMPLND 14 IWATER SURO 1.25% RCHRF, S 13 EXTNL IVOL
_wtwtt ttt _ttgtttt t _t_t_tettttttt tttttg.ttttw_e_etttw_ttf_t_tttt_ttttttt_t_

tto LOWER BASIN

_° DMI4

PERLND 16 PWATER PERC 0 .4BI RCHRES 14 EXTNL IVOL

PERLND 26 PWATER PERO 0.295 RCHRES 14 EXTNL IVQL

PERLND 34 PWATER PERO 1.940 RCHRES 14 _ IVCl

PERLND 44 PWATER PERO 1.195 RCHRES 14 EXTNL IVOL

ZMPLND 14 ZWATER SURO 0.340 RCHRES 14 EXTNL IVOL

_" EXECUTEL TRIBUTARY

"'° DM16 INFL0_ TO EXECUTEL POND

PERLND 16 PWATER SURO 0.64_ RCHRES 46 EXTNL IVOL

PERLND 16 PWATER IF_O 0.647 RCHRES 46 EXTNL IVOL

PERLND 16 PWATER AGWO 0.446 RCHRES 46 _ IVOL

PERLND 26 PWATER SDR_ 5.573 RCHRES 46 EXTNL IVO_,

PERLND 26 PWATER ZFWO 5.573 RCHRES 46 EXTNL IVOL

PERLND 26 PWATER AGWO 3.845 RCHRES 46 EXTNL IVOL

PERLND 34 PWATER SURO 0.639 RCHRES 46 EXTNL IVOL

PERLND 34 PWATER IFWO 0.639 RCHRES 46 EXTNL IVOL

PERLND 34 PWATER AGWO 0. 441 RCHRES 46 EXTNL IVOL

PERLND 44 PWATER SURO 8.023 RCHRES 46 EXTNL IVOL

PERLND 44 PWATER IF_O 8.023 RCHRES 46 EXTNL IVOL

PERLND 44 PWATER AGWO 5.536 RCHRES 46 EXTNL IVOL

PERLND 54 PW&TER SURO 0.183 RCHRES 46 EXTNL ZVOL

PERLND 54 PWATER IFWO 0. 183 RCRRES 46 EXTNL IVOL

PERLND 54 PWATER AGWO 0.126 RCHRES 46 EXTNL IVOL

IMPLND 14 IWATER SURO 4.249 RCRRES 46 EXTNL IVOL

*** DMI7

PERLND 16 PWATER PERO 2.078 RCHRES 17 EXTNL IVOL

PERLND 26 PWATER PERO 2.261 RCHRES 17 EXTNL IVOL

PERLND 34 PWATER PER0 3. 003 RCHRES 17 EXTNL IVOL

PERLND 44 PWATER PERO 3.280 RCHRES _7 EXTN5 IVOL

IMPLND 14 IWATER SURO 2.655 RCHRE$ 17 EXTNL IVOL

"'_ MAINSTEM RAVINE

*°" DMI8

PERLND 16 PWATER PERO 0.789 RCHRES 18 EXTNL IVOL

PERLND 26 PWATER PERO 0.277 RCHRES 1B EXTNL IVOL

PERLND 34 PWATER PERO 3.!51 RCHRES 18 EXTNL IVOL

PERLND 44 PWATER PER0 !. 106 R_HRES 18 EXTNL IVOL

PERLND 54 PWATER PERO 0.300 RCHRES 18 EXTNL IVOL

IMPLND 14 IWATER SURO 0.296 RCHRES 18 EXTNL IVOL

_ NORTH BRANCH RAVZNE

*'° DM19

PERLND 16 PWATER PERO C .182 RCHRES 177 EXTNL IVOL

PERLND 26 PWATER PERO 6.019 RCHRES 177 EXTNL IVOL

PERLND 34 PWATER PERO 0.167 RCHRES 177 EXTNL IVOL

PERLND 44 PWATER PERO 5.552 RCHRES 177 EXTNL IVOL

IMPLND 14 IWATER SffRO 2.617 RCHRES 177 EXTNL IVOL

"*_ DM20

PERLND 16 PWATER PERO 4.007 RCHRES 193 EXTNL IVOL

PERLND 26 PWATER PERO 6.62_ RCHRES 193 EXTNL IVOL

PERLND 34 PWATER PERO 2.784 RCHRES 193 EXTNL IVOL

PERLND 44 PWATER PERO 4. 602 RCHRES 193 EXTNL IVOL

PERLND 54 PWATER PERO 0.116 RCHRES 193 EXTNL IVOL

IMPLND 14 INATER SURO 3.714 RCHRES 193 E_,TNL :VOL

,t. LOWER MAINSTEM

"'° DM21

PERLND 16 PWATER PERO 2.143 RCHRES 198 EXTNL IVOL

PERLND 26 PWATER PERO 6.306 RCHRES 198 EXTNL ZVOL

PERLND 34 PWATER PERO 1.429 RCHRES 198 EXTNL IVOL .J_]_200]
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PERLND 44 PWATER PERO 4.205 RCHRES 198 EXTNL IVOL

IMPLND 14 INATER SURO 3.091 RCHRE5 198 EXTNL IVOL
ttttt ttewtt ettt eettettw.efetwttteeeettte99tegt.tetttt999tt_tetetttgte'ttttttttgt

"*° DM22

PERLND 16 PWATER PERO 0.381 RCNRES 198 EXTNL IVOL

PERLND 26 PWATER PERO 4.654 RCHRE5 198 EXTNL IVOL

PERLND 34 PWATER PERO 0.218 RCHRES 198 EXTNL IVOL

PERLND 44 PWATER PERO 2.620 RCXRES 198 EXTNL IVOL

PERLND 54 PNATER PERO 0.016 RCHRES 198 EXTNL IVOL

IMPLND 14 IWATER SURO 1.972 RCHRES 198 EXTNL IVOI
t"_tttttt_tot99tt_9tttttt_tt_ttt_t99_9tt_tttwtt_t_tt9tt_e*t9t9t9e9_tt_tt_t_et_

_*_ NONCONTIGUOUS GROUNDWATER BASINS

**" GI

PERLND 16 PWATER AGWO 2.833 RCHRE5 5 EXTNL IVOL

PERLND 26 PWATER AGWO 9.917 RCHR_S 5 EXTNL IVOL

_*" G2

PERLND 16 PWATER AGWO 0.457 RCHRES 193 EXTNL IVOL

PERLND 26 PWATER AGWO 1.333 RCHRES 193 EXTNL IVOL

*°" G3

PERLND 16 PWATER AGWO 5.083 RCHRES 193 EXTNL IVOL

PERLND 26 PWATER AGWO 17.667 RCHRES 193 EXTNL IVOL

PERLND 34 PWATER AGWO 1.167 RCNKES 193 EXTNL IVOL

PERLND 44 PWATER AGWO 4,250 RCHRES 193 EXTNL IVOL

°'_ CHANNEL NETWOPd_ LINKAGES "°*

"-° PUMP STATION OVERFLOW TO SDS

RCHRES 360 HYDR OVOL 2 RCHRES 36 EXTNL IVOL

RCHRES 366 HYDR OVOL 2 RCHRES 5 EXTNL IVOL

"_= EAST BRANCH OF CREEK

RCHRES 34 HYDR OVOL 1 RCHRES 35 EXTNL IVOL

RCHRES 35 HYDP, ROVOL 1 RCHRES 37 EXTNL IVOL

RCNRES 36 HYDR ROVOL I RCHRES 338 EXTNL IVOL

COPY 15 OUTPUT MEAN I RCHRE5 338 EXTNL IVOL

RCHRES 39 HYDR ROVOL 1 RCHRES 338 EXTNL IVOL

RCHRES 37 HYDR ROVOL 1 RCHRES 338 EXTNL IVOL

RCHRES 338 HYDR ROVOL 1 RCHRES 38 EXTNL IVOL

RCHRES 38 HYDR ROVOL 1 RCHRES 5 EXTNL IVOL

RCHRES 5 HYDR ROVOL I RCHRES 40 EXTNL IVOL

RCHRES 40 HYDR ROVOL i COPY 5 INPUT, MEAN 1

"'' WEST BRANCH OF CREEl<

RCNRES 20 HYDR ROVOL 1 COPY 9 INPUT MEAN 1

RCHRES 42 HYDR ROVOL i COPY 9 INPUT MEAN I

COPY 9 OUTPUT MEAN 1 RCHRES 4 EXTNL IVOL

RCHRES 4 HYDR ROVOL 1 COPY 41 INPUT MEAN 1

COPY 50 OUTPUT MEAN 1 RCHRES 3 EXTNL IVOL

RCHRES 3 HYDR ROVOL 1 COPY 4 INPUT MEAN 1

RCHRES 7 HYDR ROVOL 1 COPY _ INPUT MEAN 1

RCHRES 9 HYDR ROVOL 1 COPY 4 INPUT MEAN 1

COPY 41 OUTPLT MEAN 1 RCHRES 43 EXTNL IVOL

COPY 4 OUTPUT MEAN ! RCHRES 43 EXTNL IVOL

RCHRES 43 HYDR OVOL 1 RCHRES 12 EXTNL IVOL

RCHRES i0 HYDR ROVOL 1 COPY 5 INPUT MEAN 1

RCHRES 12 HYDR ROVOL 1 COPY 5 INPUT MEAN 1

°'° MAINSTEM BELOW CONFLUENCE O_ E. AND W. BRANC_

"'" MAINSTEM ABOVE EXECUTEL TRIBUTARY _y_00/
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COPY 5 OUTPUT MEAN ! RCHRE$ 13 EXTNL IVOL

RCHRES 13 HYDR ROVOL 1 RCHRES 14 EXTNL IYOL

RCHRES 14 HYDR ROVOL 1 COPY 48 INPUT MEAN 1
wit _.tt_gt_tttt_tt_.t_tttttt_tt_tt_tt_t_ttgtt_ttttgttttttttwtttttltt_ttttt_tttw_

t-o EXECUTEL TRIBUTARY

R,'HRE5 46 HYDR ROVOL 1 RCHRES 4 _ EXTNL IVOL

RCHRE$ 47 HYDR ROVOL 1 RCHRES 17 EXTNL IVOL

RCHRE$ 17 HYDR ROVO5 1 COPY 48 INPUT MEAN 1
ff_tt_t_ftf_tw_t_t_ttett_tttBeettepettte_t9tttt_9_teepe9tte9tt_ettt_9t_*

--- MAINSTEM FROM HEAD OF RAVINE TO NORTH BRANCH CON_rT_UENCE

COPY 48 OUTPUT MEAN 1 REHRES 18 EXTNL IVOL

RCHRES 18 HYDR OVOL _ RCHRES 193 EXTNL IV05

RCHRES 193 HYDR ROVOL 1 COPY 1 INPUT MEAN 1

"°" NORTH BRANCH RAVINE TO MAINSTEM

RCHRES 177 HYDR ROVOL 1 COPY 1 INPUT MEAN 1

_'" MAINSTEM FROM NORTH BRANCH CONFLUENCE TO PARK BELOW MVD CULVERT

COPY I OUTPUT MEAN l RCHRES 198 EXTNL IVOL

END NETWORK

END RUN

Juiy 2001
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PREFACE

Comprehensive Stormwater Management Plan
Seattle-Tacoma International Airport
Master Plan Update Improvements

July 2001

This document contains replacement pages developed in mspon._ to comments received fi'om the
Washington State Department of Ecology (Ecology) on Volumes 1 through 4 of the December 2000
Comprehensive Stormwater Management Plan (SMP) for the Seattle-Tacoma International Airport
Master Plan Update Improvements. A facilitated process was used to document specific revisions
required by Ecology to the December 2000 SMP. Each SMP volume contains an itemized list of
replacement pages, and the replacement pages are identified by a 3aly 2001 footer.
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SMP VOLUME 3
JULY 2001 REPLACEMENT PAGES

Preface (before pg. 0
List of Volume 3 Replacement Pages
APPENDIX B 1:

Certificate of Engineer (before pg. B 1-i)

Figure B1-2 LOg.B 1-4)
Section 1.1 LOg.B1-5)
Figure B1-3 LOg.B 1-6)
Figure B 1-4 Log. B 1-7)
Figure B 1-5 Log. B 1-8)
Figure B 1-6 Log. B 1-9)
Section 1.3 Log. B1-10)
Section 1.5.2 LOg.Bl-14)
Des Moines Creek HSPF Calibration Model Input Files (21 pgs.)
Des Moines Creek Calibrated Model Hydrographs:

SDS3 Average and Peak Daily Flow (4 pgs.) (replaces graphs

previously contained on 2 pgs)
Golf Weir Average and Peak Daily Flow (4 pgs.) (replaces graphs

previously contained on 2 pgs)
Near Mouth March 6, 1995 through March 28, 1995 (1 pg.)
SDS3 December 28, 1995 through January 18, 1996 (4 pgs.) (replaces

graphs previously contained on 5 pgs.)
APPENDIX B2:

Certificate of Engineer LOg.B2-i)
List of Figures, List of Figures, and List of Tables Logs. B2-iii and B2-iv)
Section 1 Log. B2-1)
Section 2.1 Log. B2-2)
Figure B2-1 Log. B2-3)
Table B2-2 Log. B2-5)
Table B2-3 Log. B2-6)
Figure B2-2 Log. B2-21)
Figure B2-3b Log. B2-27)
Section 3.7 Log. B2-28)
Section 5.3 Log. B2-51)
Sections 5.6 and 5.7 Logs. B2-52 and B2-52a)
Figure B2-23 LOg.B2-53)
Table B2-9 Log. B2-54)
Table B2-10 Logs. B2-54a and B2-54b)
Figures B2-24 through B2.41 Logs. B2-55 through B2-63e)
Section 6 Log. B2-64)
Miller Creek HSPF Calibration Model Input File (20 pgs.)
Walker Creek HSPF Calibration Model Inpm File (9 pgs.)

Note: Listed page totals do not include "guidance "'pages (the guidance pages do not
need to be inserted as replacement pages).

July 2001
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ApPENDIX B1

DES MOINES CRV._K HSPF MODEL INFORMATION

1. INTRODUCTION

Thisappendixdocumentsthemodificationstoandcahq_rationoftheDes MoinesCreekHSPF
model.TheHSPF modelusedfortheDesMoinesCreekBasinPlan(KingCounty1997),wasused
asabasisforthemodificationofthemodelthatwasusedintheprepm-ationofthedraftPreliminary
ComprehensiveStormwaterManagementPlan (dra£tSMP) ('Pm-_metrix1999). These
modificationsledtothiscurrentversionofthemodelmaditscahqrmtionresults,presentedhert_
CalibrationresultsarccomparedtoresultsobtainedusingBasinPlanmodelparam_ers,U.S.
GeologicalSurveyparameunsmadthepreviousversionoftheDes MoinesCreekmodel,usedm
preparationoftheNovember1999draftSNIP.

1.1 CHANGES FROM THE KING COUNTY BASIN PLAN MODEL

1.1.1 Model Origin

AccordingtotheDes MoinesCreek BasinPlan,_aeHSPF modelusedtoperformthatanalysis
resultedfroma modificationand_hAncementoftheHSPF modeldevelopedby Montgomery
WaterGroup(MWG 1995).TheMWG modelwas alsothebasisforthepreviousversionofthe
Des MoinesCreekmodelusedinpreparationoftheNovember1999draftSMP. Thiscurrent
versionoftheDesMoinesCreekmodelisamodificationoftheNovember1999draftSMP model,

incorporatingtheBasinPlanmodeland a numberof additionalmodifications.A schematic
representationofthemodelisshowninFigureBI-I.TheHSPF inputfileforthecalibratedmodel
isincludedattheendofthisAppendix.

Changes to the Model

The following changes were incorporatedinto the November 1999 draft SMP version of the model,
to produce the current Des Moines Creek model:

• The drainage basin and subbasin boundaries were modified. Changes include modification
of the boundary to subbasin D1, excluding an area south of Bow Lake from discharging
through the lake, modifying D 16to exclude an areato the southwest of Executel Pond from
discharging through the pond and modifying the boundary of D21 to match the location of
flow recording gage l lD. Boundary modifications resulted from examination of
topogr_hic mapping and review of basin boundaries detemfined for the City of SeaTac
SurfaceWater Plan (EarthTech 1997), which incorporated extensive field examination and
the effects of stormwater conveyance on boundary definition. The resulting boundaries are
shown in Figure B1-2.

PreJiminary Compre.henaiveStorrnwater Management Plan August 2000
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• Land use acreage has been recomputed for the airport facilities and the area south of the
airport, to South 200 thStreet. The process for updating the land use is discussed later in this
Appendix. The resulting land use is summarized in the Table Bt-I provided at the end of
this Appendix. Land use for the area within the Des Moines Creek basin, east of the airport
and south of South 200 thStreet, was modified primarily so that the percentage of impervious
area within those subbasins was consistent with Basin Plan values. Those impervious

percentages were subsequently reduced for the subbasins south of South 200 thStreet as part
of the calibration process.

• Assumptions about groundwater contributions to base flow have been modified, based on
the regional groundwater study, discussed below. Figure B1-3 identifies the areas
contributing groundwater to Des Momes Creek and the direction of groundwater flow.

• PERLND categories were not separated by slope, consistent with the Basin Plan model.

• Only the surface flow component of runoff is routed to airport subbasin discharge points.
Interflow is routed to downstream discharge points, since runoff from airport subbasins is
collected in the STIA stormwater drainage system (SDS) and it is assumed that runoff that
becomes interflow cannot be collected in the SDS system. Groundwater from the majority

of airport subbasins is routed to the Walker Creek drainage basin, as identified in Fima'e BI -
3.

• FTABLES were not modified since they appear to have been previously reviewed by King

County, as indicated by comment lines inserted in the calibration input file for the
November 1999 SNIP.

1.2 SUBBASIN BOUNDARIES. LAND USE, AND SOILS DATA

Subbasin boundaries, land use, and soils data used to develop the previous FEIS and draft SMP
basin models were checked against available information sources. Additional data representing
1994 conditions in the STIA subbasin areas were used since land use changes may have occurred
since development of earlier versions of the model. The land use information is presented for the
STIA subbasin areas later in this Appendix. Figure B 1-4 shows the STIA subbasins and the
subbasins that comprise the remainder of the Des Moines Creek watershed.

Land use data for subbasins within the STIA area of analysis (Figure B1-4) were compiled using the
ArcView 3.2 GIS coverage of airport land use from 1994 aerial photo_aphy. Data were developed
for the 1994 base year drainage basin boundaries, soil, vegetation, and impervious surfaces. Land
use was categorized as shown in Figure B1-4. Soil type was categorized as shown in Figure BI-5.
Soil classification was obtained from mapping by the U.S. Geological Survey (Waldron 1962). Soil
Conservation Service soil maps do not contain coverage of the area near STLA. Impervious area for
the 1994 aerial photo coverage was digitized (Figure B1-6).

The STIA subbasin land use and soil/vegetation information used in the 1994 HSPF model was
calculated using ARC/INFO GIS algorithms. The map layers of 1994 impervious areas, 1994 land
use codes, 1994 soil codes, existing slope codes and lake areas were combined with the 1994
drainage subbasins using the mathematical concept of identity. A tabular file was output from the

Preliminarj'ComprehensiveStormwaterManagementPlan July 2001
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resulting 1994 GIS map. This map was used to create the 1994 table used in the HSPF model. The
1994 report figures were also created using the 1994 GIS map data.

Table BI-I, at the end of this Appendix, summarizes the land use infom'mtion (by subbasin) used
for the model calibration based on 1994 watershed conditions. Existing impervious surface,s were
assumed to he 100percent effective for airport drainage to the SDS systems.

Subsequent to the GIS analysis examination of aerial photography identified 23.2 acres within
SDS3 that should be categorized as impervious. The results primarily from construction of

interconnecting taxiways, during the calibration period. The model was modified to incorporate
this.

1.3 REGIONAL GROUNDWATER STUDY

In conjunction with an assessment of potential groundwater movement in the vicinity of ST]A, the
Port of Seattle commissioned a regional groundwater study to be performed by Associated Earth
Sciences (AESI) and S.S. Papodopulos and Associates (AESI 1999). As part of that study, a
groundwater model is being developed. At this time, preliminary results are available based on
water well monitoring that indicate the transport direction of shallow and intermediate groundwater
in the vicinity of MiUerCreek.

Figure B1-3 shows the inferred direction of groundwater movement within the vicinity of the Des
Moines Creek watershed. Note that much of the flow is directed toward a region m the lower

portion of the creek just south of South 208= SU'eeLDischarging groundwater occurs in this region
as evidenced by the drawdown of the groundwater surface potentiometric lines. These form the
shape of concentric ellipses in the discharge region shown in Figure B 1-3. Other discharges occur
upstream of this region where the stream intersects the base of the shallow aquifer layer, as
identified by the green x's.

Figure B 1-3 also depicts how the shallow aquifer groundwater elevation map was used to estimate
the non-contiguous groundwater area contributing to Des Moines Creek. The map was
superimposed with an outline of the subbasins used in the Des Momes Creek HSPF model. The
approximate 512-aere area that is not contiguous with the surface water drainage topography was
identified as three contributing "groundwater sheds" for Des Moines Creek.

1.4 CALIBRATION PROCESS AND RESULTS

Calibration of the model was performed using data from three flow gages:

• 11D - Des Moines Creek near the mouth.

• 11C - East branch of Des Moines Creek/Tyee Pond inflow.
• SDS3.

The locations of the Des Moines Creek flow monitoring gages are shown in Figure B 1-1. The
location of the SDS3 gage is south of subbasin SDS3, between SDS-2 and SDS4.
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Paramctervalueadjusunentsweremade initially to matchthetotalsimulatedrunoffvolumewith
thetotalflowmonitoringvolume,withh_thestandardcriteriaof10perc_mt.Aftera good volume
calibrationwas achieved,paramctm" values were adjustedto achieve proper simulation of base

flows.Finally,detailedstormhydroLm'aphswerecafibrat_primarilyby adjustmentof"theIRC

parameter.

The flowdurationcurvesandhydrographsincludedattheendofthisappendix_ the
rcsuksofthecalibrationatallthreelocations.Forpro'posesofcomparison,additionalgraphsare
includedforthefollowingakernafiv¢parametervaluesets:

• U.S.GeologicalSurveyRegionalCah'brationParameters.

• Des Moines Cr_k Basin Plan parameters. The results of this scenario do not mflcct the
actual Basin Plan model, but rather the model parameter set in the current cafforation model,
for comparison.

• HSPF ModelUsedinPreparationoftheNov¢_nber1999draftSMP.

TableB I-2listsparametervaluesforthocah'bratedmodelandthethreescenariosmentionedabove.

Table BI-2. Parameter value sets.

Value

parameter Category. Cal/bration U.S. Geological Survey. RegionaP Basin Plan 11/99 draRSMP _

LZSN TillFores_ 4.5 4.5 4.5 4.5

Till Crass 4.5 4.5 4.5 4.5

Outwa_ Forest 5.0 5.0 5.0 5.0

OutwashGrass 5.0 5.0 5.0 5.0

INFILT TRI Forest 0l 0.08 0.2 0.2

Till Grass 0.075 0.03 0.075 0.075

Outwash Forest 2.0 2.0 2.0 2.0

Outwash Grass 0.8 0.8 0.8 0.8

KVARY 2-21Forest 0.5 0.5 0.5 0.5

TillGrass 0_5 0.5 0.5 0.5

Outwash Forest 0_3 0.3 0.3 0.3

Outwa_ Grass 0.3 0.3 0.3 0.3

INFEXP Till Forest 2.0 2.0 2.0 2.0

TillGrass 2.0 2.0 2.0 2.0

Outw_ Forest 2.0 2.0 2.0 2.0

Outwa_ Catass 2.0 2.0 2.0 2.0

DE]_FR Till Foam 0.55 0.7 0.6

TillC_n-ass 0.55 . 0.7 0.6

Ou_ Forint 0.55 - 0.7 0.6

Outwa._Grass 0.55 . 0.7 0.6

BASETP Till Fonm 0.0 0.0 0.0 0.0

Till Crass 0.0 0.0 0.0 0.0

Preliminary Comprehensive Stormwater Management Plan August 2000
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TableB1-2. parametervalue sets (continued).

Value

parmm_t_r Category Calibration U.S.Geolo_cal Survey l_'gional I ]B4lsillPlan 11/99 ¢1_ I
OurwashForest 0.0 0.0 0.0 0.0

OutwashGrass 0.0 0.0 0.0 0.0

UZSN TillForest 0.50 0.50 0.50 0.50
TillGrass 0.25 0.25 0.25 0.25

OutwashForest 0.50 0.50 0.50 0.50
Oum,ashGrass 0.50 0-50 0.50 0.50

AGWRC Till Forest 0.996 0.996 0.996 0.996
Till Grass 0.996 0.996 0.996 0.996

OutwashForest 0.996 0.996 0.996 0.996

OutwashOrass 0.996 0.996 0.996 0.996

INTFW TillForest 3.0 6.0 3.0 3.0
TillGrass 3.0 6.0 3.0 3.0

OurwashForest 0.0 0.0 0.0 0.0

Om'washCn'ass 0.0 0.0 0.0 0.0
r _TP Till For_ 0.70 0.70 0.70 0.70

Till Grass 0.25 0.25 0.25 0.25

OutwashFor_ 0.70 0.70 0.70 0.70
OutwashGrass 0.25 0.25 0.25 0.25

IRC TillForest 0.50 0.50 0.25 0.25

TillGrass 0.50 0_50 0.25 0.25

OurwashForest 0.70 0.70 0.35 0.35

OutwashGrass 0.70 0.70 0.35 0.35

AGWETP Till Forest 0.0 0.0 0.0 0.0
TillGrass 0.0 0.0 0.0 0.0

OutwashForest 0.0 0.0 0.0 0.0

Outwuh Cn'ass 0.0 0.0 0.0 0.0

, 1 Sincethecah'bradonmodeldo_ notdistinguish_ slopecategories,_ v_tmsformoderateslopes
were iz_putforcomparison.

Parameter values summarized in Table B 1-2 generally show consistency among the four parameter
value sets. Calibration INFILT values for KI1soils are highm"than USGS values but are consistent
with Basin Plan values.

Table B1-3 compares momtorcd runoff to simulated total runoff volume near the mouth of the
Cr_k for all four scenarios. The results indicate that the best overall volume match at this location
is achieved usingthecalibration and Basin Plan model.

PreliminaryComprehensiveStormwaterManagementPlan August 2000
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TableB1-3. Comparisonof monitoredandmmu_M runoffvolumeatthemouthof'DesMoinesCreek.

Sc_no Simu_mdVolum=% DLff_e vsMommml Volume

CahbratedModel 3%
U.S.C-_ologmlSurveyP_ 15%
BasraPlanParamcm's -3%

11/99dra.CtSNIPModel 4%

Comparisonoftheflowdurationcurvesandhydrographsforthefourparametervaluesets,nearthe
mouthofDesMoinesCreekshowsthatthecah'brationfileprovidesthebestoverallmatchofpeak
flows.The otherthreeparametervaluesetsoversimulatepeak flowsatthislocation,The
calibratedmodelandtheBasinPlanparametersprovidethebestoverallmatchofbaseflowsnear
the mouth.

Comparison of hydro maphs at SDS3 also shows that the calibration file provides the best overall
match of peak flows. The other three parameter value sets over simulate peak flows at thi_ location
as well Examination of the hydrographs indicates that a much better overall match occurs--
assuming that only surface runoff'is coUeeted in the SDS and conveyed to the monitored discharge
point.

Comparison of flow duration curves and hydrographs at the Tyee Pond inflow indicate that all four
parameter value sets underestimate both peaks and base flow. R_eated efforts at parameter value
and impervious percentage adjusmacnt failed to result in siL,_it:ieantimprovement of the calibration
at this location. Attempts at increasing Tycc Pond simulamd peaks and base flow consistently
resulted in a poor calibration near the mouth of the creek. Refer to Cah'bration Issues, below, for
further discussion about flow monitoring at this location.

1.5 CALIBRATION ISSUES

1.5.1 Tyee Pond Inflow Calibration

Although a good calibration was achieved at the mouth, the Tyee pond inflow is under simulating
both volume and large peaks. However, a reasonable match is achieved for smaller peak flows.

INFILT & IRC were lowered in an attempt to match peaks, with only limited improvement at Tyee
Pond,butresultingm a poorcalibrationnearthemouth.Parameterswerethereforeleftattheir

previousvalues.Thisappearstobe a hydraulicroutingorflowmonitoringdataproblemthatcan
notnecessarilybesolvedby parameteradjustment.ComparisonofmonitoredpeakflowsatTyee
Pondinflowversusthecreekmouth,fortheMarch23,1995stormshowthattheTyeePondinflow
peak(-62cfs)isactuallyhigherthanthepeakflownearthemouth(~57cfs).

AccordingtotheBasinPlan,DesMomes Creekhasabaseflowofapproximately0.55cfsnearthe
mouth. Flow monitoringdataattheTycc Pond inflowlocationindicatesa baseflow of
approximately0.35cfs.ThelandusecontributingtotheeastbranchofthecreekatTyecPondisso

heavily urbanized that it seems unlikely that enough rainfall can get into groundwater to support
0.35 cfs base flow. If the flow momtoring data is correct at both locations, then 18 percent of the
basin pervious area is contributing 64 percent of the creek base flow near the mouth. Additionally,
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much more outwash soil is located in the west and downstream subbasins which contributes a much

larger portion of rainfall to the groundwater supply and subsequently the base flow.

1.5.2 SDS3 Calibration

For SDS3/airport subbasins, preexisting airport fill is modeled as till soil sincethe underlaying soil
is till. Results using Basin Plan model parameters indicate that total simulated runoff volumes are

I l percent greater than recorded volumes. Receding limbs of the hydrographs did not decrease
nearly as rapidly as recorded data. Since nmoff from SDS3 is collected in a piped system,
simulations were performed assuming that only surfacenmoffdischarges fi'om the subbasin through
the SDS piping. This produced a much better match with receding limbs.

Since only surface nmoff is muted to airport subbasin discharge points, interflow is routed to Des
Moines Creek, downstream of the SDS3 collection system. Mapping provided as part of the

regional groundwater study referenced in Section 3.4 was utilized for determination of interflow
routing. Des Moines Creek subbasins located in the eastern portion of the airport, including
interflow fi-omIWS subbasin pervious areas, were routed to Bow Lake. Interflow fi'om SDS3 was
routed to Northwest Ponds inflow.

Flow monitoring data fi'om the SDS3 gage has not been observed to exceed approximately 61 cfs
for the three largest storms during the calibration period. Since the flow-monitoring gage is at the
end of a long pipe with a tee outlet, it is possible that the capacity of that structure is approximately
61 cfs. Parametrixstaff observed flow from the discharge pipe to be pulsating during a large storm
event, a potential indicator of air binding. Additionally, the upstream manholes on the discharge
pipe had to be sealed due to surcharging; further evidence that capacity is reached.

Total simulated volume is only 78 percent of monitored volume;l however, SDS3 flow monitoring
also indicates a consistent base flow of approximately 0.5 cfs. Since runoff is collected and
discharged through a piped system, it is unknown what phenomenon could produce this base flow.
One explanation is that the flow monitoring device will not register zero flow. This could account
for the undersimulation of total volume at the gage.

Gage 11D (Near Mouth)

According to a discussion with King County staff gage 11D, is believed to be accurate up to
approximately200 cfs. Above 200 cfs a downstream flow restriction creates a backwater at the
gage location. Under this condition, small increases in stream flow create larger increases in stage
atthe gage location. As a resultthe gage is believed to overestimate flows above 200 cfs.

Calibration results for the period October 1. 1989 through September 20, 1996 showed the total stmulated volume to be
97 percent of the momtored volume.
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RUN
GLOBAL

*'° FILE: DM94RLF2. INP

*'" HSPF MODEL OF DES MOINES CREEK

"'" PARAMETRIX JUNE, 2000
_'* Revised to include King County co_Ben_s (March 2001)
"'" 1994 BASE CONDITION/CALIBRATION MODEL

*'" REVISE AIRPORT PERLND - 30% IMP. ASSUMPTION

''" ADD 23.2 AC OF IMPERVIOUS TO SDS 3 THAT WERE LEFT OUT

DES MOINES CREEK BASIN HSPF MODEL

START 1948/10/01 00:00 END 1996/09/30 24:00
START 1992/01/01 00:00 END 1996/09/30 24:00''"
RUN INTERP OUTPUT LEVEL 0

RESUME 0 RUN 1
END GLOBAL

FILES

MESSU 24 DM94R. MES
WDM 25 Dmcalib. WDM

END FILES

OPN SEQUENCE
INGRP INDELT 01:00

PERLND 16

PERLND 26

PERLND 34
PERLND 44
PERLND 54

PERLND 65

PERLND 66
P_'/I%LND 67

PERLND 68
IMPLND 14

COPY 50
COPY 51

COPY 52

COPY 53
COPY 54
RCHRES 360

RCHRES 361

RCHRES 36
RCHRES 390
RCHRES 39

*'" COPY 20

*"" COPY 3
COPY 42

COPY 41
COPY i0

COPY 9
RCHKES 4

RCHRES 364

RCNRES 365
RCHRES 366
COPY 18

COPY 8

RCHRES 400
RCHRES 41
RCHRES 7

RCHKES 9

COPY 4

RCMRES 43
"'" COPY 15

RCMRES 34

RCHRES 35

RCMRES 37
RCHRES 38

RCHRES 5

RCHRES 40
RCHRES 12

COPY 5

RCHRES 13

RCHRES 14
RCHRES 177
RCHRES 46

RCHRES 47
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RCHRES 17

COPY 48
RCHRES 18

RCHRES 193
COPY 1

RCHRES 198

COPY 100
END INGRP

END OPN SEOUENCE

COPY

TIMESERIES .oo
Copy-opn o.o

# - # NPT N_
1 54 1

i00 100 4
END TIMESERIES

END COPY

PERLND

GEN-iNFO
<PLS > Name NBLKS Unit-sysEe "I Prin_er ''"

# - # User t-series Engl Me_r "'"
in OUt "*°

i6 TFM- TILL FOR MOD i 1 1 1 60 0

26 TGM- TILL GR MOD 1 1 1 1 60 0
3a OF - OUTWA_H FOR 1 1 1 1 60 0
44 OG - OUTWASH GR 1 1 1 1 60 0

54 SA - WETLANDS 1 1 1 1 60 0

65 GW - TILL FOR MOD 1 1 1 1 60 0
66 GW - TILL GR MOD i 1 1 1 60 0
67 GW - OUTWASH FOR 1 1 1 1 60 0

6_ GW - OUTWASH FOR 1 1 1 1 60 0

£_D GEN-I:IFO
A,LT_V_TY

<_L3 _ ..*..._t..... A_ive ;_3ctions to......*..**.**.............
% - _ ATMP SNOW PWAT SF_ 9ST PWG PQAL MSTL PEST NITR PHOS TRAC "'"

14 68 0 0 i 0 0 0 0 0 0 0 0 0
EI;D A_TIV_TY

_K:NT-INFO

<PLS > "'''''*'* .... "'** .... ?rin:-fla_s **'''''''''''''''°*'''''" PIVL PYR
# - # ATMP SNOW PWAT 5ED PST PNG FOAL MSTL PEST NITR PHOS TRAC "°'' .... "

14 68 0 0 6 0 0 0 0 0 0 0 0 0 1 9
END PRI_T-!NFO
PWAT-PA.*tMI

<PL3 > "''''''_'''''*'*" Flags "'_'_''''°'''*'''***
# - # C3NO RTOP UZFG VC3 VUZ VNN VIFW VIRC VLE "'"

14 68 0 0 0 0 0 0 0 0 0
END PWAT-PARMI

PWAT-PARM2.
<PLS > "*"

# - # '''FOREST LZSN INFILT LSUR SLSUR KVARY AGWRC
16 4.5000 0.2000 200.00 0.I000 0.5000 0.9960

26 4.5000 0,0750 400.00 0.i000 0.5000 0.9960

34 5.0000 _,0000 200.00 0.0500 0.3000 0.9960
44 5.0000 0,8000 200.00 0.0500 0.3000 0.9960

54 4.0000 2,0000 200.00 0.0010 0.5000 0.9960

65 4.5000 0,2000 200.00 0.I000 0.5000 0.9960
66 4.5000 0,0750 400.00 0.I000 0.5000 0.9960

67 5.0000 2,0000 200.00 0.0500 0.3000 0.9960

68 5.0000 0,8000 200.00 0.0500 0.3000 0.9960

END PWAT-PARM2

PWAT-PA_M3
<PLS >*'"

# - #''' PETMAX PETMIN INFEXP INFILD DEEPFR BASETP AGWETP
16 2.0000 2.0000 0.55 0.00 0.0

26 2.0000 2.0000 0.55 0.00 0.0

34 2.0000 2.0000 0.55 0.00 0.0

44 2.0000 2.0000 0.55 0.00 0.0
54 I0.000 2.0000 0.55 0.00 0.7

65 2.0000 2.0000 0.55 0.00 0.0

66 2.0000 2.0000 0.55 0.00 0.0
67 2.0000 2.0000 0.55 0.00 0.0
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60 2.0000 2.0000 0.55 0.00 0.0

END PWAT-PARM3

PWAT-PARM4 ...

<PLS >
# - # CEPSC UZSN NSUR INTFW IRC LZETP''"

16 0.2000 0.5000 0.3500 3.000 0.5000 0.7000
26 0.1000 0.2500 0.2500 3.000 0.5000 0.2500
34 0.2000 0.5000 0.3500 0.000 0.7000 0.7000
44 0.1000 0.5000 0.2500 0.000 0.7000 0.2500
54 0.2000 3.0000 0.5000 1.000 0.7000 0.8000
65 0.2000 0.5000 0.3500 3.000 0.5000 0.7000
66 0.i000 0.2500 0.2500 3.000 0.5000 0.2500
67 0.2000 0.5000 0.3500 0.000 0.7000 0.7000

68 0.i000 0.5000 0.2500 0.000 0.7000 0.2500

END PWAT-PARM4
PWAT-STATEI

<PLS > PWATER state variables''"

# - #--- CEPS SUPS UZS IFWS LZS AGWS GWVS
16 0.078 0. 0.0010 0. 0.075 0.267 0.026

26 0.051 0. 0.0350 0. 1.928 0.680 0.049
34 0.078 0. 0.0010 0. 0.090 0.676 0.038

44 0.051 0. 0.0040 0. 1.127 0.614 0.152
54 0.051 0. 0.3330 0. 0.622 0.000 0.000

65 0.078 0. 0.0010 0. 0.075 0.267 0.026
66 0.051 0. 0.0350 0. 1.928 0.680 0.049

67 0.078 0. 0.0010 0. 0.090 0.676 0.038
68 0.051 0. 0.0040 0. 1.127 0.614 0.152

END PWAT-STATEI
END PERLND

IMPLND
GEN-INFO

<ILS > Name Unit-systems Printer '''

# - # User t-series Engl Metr *''
in out "'"

13 140 IMPERVIOUS 1 1 1 60 0
END GEN-INFO

ACTIVITY
<ILS > "'''''''''*'" Active Sections "*'°

# - # ATMP SNOW IWAT SLD IWG IQAL "'"
13 140 0 0 1 0 0 0

END ACTIVITY
PRINT-INFO

" Print-flags *'*'" *" PIVL PYR<ILS > '''" "'" *
# - # ATMP SNOW IWAT SLD IWG IQAL "*''''''"

13 140 0 0 6 0 0 0 1 9
END PRINT-INFO

IWAT-PARM1

<ILS • Flags °'' "°*
# - # CSNO RTOP VRS VNN RTLI "'" "'"

13 140 0 0 0 0 0
END IWAT-PARMI

IWAT-PARM2

<ILS > '''
# - # LSUR SLSUR NSUR RETSC "**

14 500.0 0.0100 0.i000 0.I00

140 i00.00 0.0500 0.i000 0.0500

END IWAT-PARM2

IWAT-PARM3
<ILS • "'"
# - # PETMAX PETMIN "*"

13 140
END IWAT-PARM3

IWAT-STATEI
<ILS • IWATER state variables *°°

# - # PETS SUKS *'*
13 140 1.0000E-3 1.0000E-3

END IWAT-STATEI
END IMPLND

RCHRES
GEN-INFO

RCHRES Name Nexits Uni_ Systems Printer ***
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tet

..................... tee# - #< >< • User T-series £n91 Mecr LI_rG
in ou_

4 SDS-3 Outlet Swale 1 1 1 1 0 0 0

5 E.Branch above TyeeP 1 1 1 1 0 0 0
7 DM7 & DM8 Conveyance I 1 1 1 0 0 0

9 DM9 Conveyance 1 1 I 1 0 0 0

12 Lower w. Branch I 1 1 1 0 0 0
13 Confl. to 20Orb St. I 1 1 1 0 0 0

14 200th to Exec. Trib. 1 1 1 1 0 0 0

17 Executel Tributary 1 1 1 1 0 0 0
18 Exec.Confl. to 208th 2 1 1 1 0 0 0

34 Bow Lake 2 1 1 1 0 0 1

35 Pipe A Bow LK Outlet 1 1 1 1 0 0 0
36 SDE-4 Combined Dzsch 1 1 1 1 0 0 0

37 Pipe B 60" Intl Blvd 1 1 1 1 0 0 0
38 Upper E. Branch 1 1 i I 0 0 0

39 SDS-I Storm Only i 1 1 I 0 0 0

40 Tyee Pond 1 1 1 i 0 0 0
41 SD$-2,5,6 & 7 Disch 1 1 1 1 0 0 0
43 Northwest Ponds 2 1 1 1 0 0 1

46 Executel Pond 1 1 1 I 0 0 0

47 Pipe C Exec.Pond Dis 1 1 1 1 0 0 0
177 North Branch Ravine 1 1 i 1 0 0 0

193 Upper Ravine 1 1 1 1 0 0 0
198 Lower Ravine 1 1 1 1 0 0 0
360 SDE-4 NSPS 2 i 1 1 0 0 0

361 SDE-4 CSMPS 2 1 1 1 0 0 0
364 SDN-2 NCPS 2 1 1 1 0 0 0
365 SDN-2 NSMPS 2 I 1 1 0 0 0

366 OTF SSMPS 2 1 1 1 0 0 0

390 SDS-I IWS Overflow 2 1 1 1 0 0 0
400 IWS Lagoons 2 I 1 1 0 0 0
END GEN-INFO

ACTIVITY
t9 tetttt _ _ • t

RCHP_S "'*'''''''''''" Active Sections * t . • .
# - # HYFG ADFG CNFG HTFG SDFG GOFG OXFG NU_ PKFG PHFG •'•

1 400 1 0 0 0 0 0 0 0 0 0
ZND ACTIVITY

PKI_:T-INFO
_CH?_S "" *'°• "•''''" Printout Flags "'••" •" "••'•°•• PIVL PYR

!f- # HYDR ADCA CONS HEAT SED GQL OXRX NUTR PLNK PHCB •" "• ••
1 400 6 0 0 0 0 0 0 0 0 0 1 9

E_;D 9RINT-INFO

HYDR-PARMI

RCHRES Flags for each HYDR Section *••
# - # VC A1 A2 A3 ODFVFG for each °•• ODGTFG for each FUNCT for each

FG FG FG FG possible exit "•° possible exit possible exit

4170110 40000 00000 22222
18340110 45000 00000 22222

35410110 40000 00000 22222

43 0110 45000 00000 22222

461980110 40000 00000 22222
3604000110 45000 00000 22222
END HYDR-PARMI

HYDR-PARM2
RCHRES .t°

# - # _ABNO LEN DELTH STCOR KS DB50 °°°
< >< >< >< >< >< >< > *t*......................................................

4 4 0.530 0.3

5 5 0.380 0.3
7 7 0.341 0.3

9 9 0.189 0.3
12 12 0.273 0.3

13 13 0.218 0.3
14 14 0.218 0.3

17 17 0.246 0.3

18 18 0.303 0.3

34 34 0.208 0.3
35 35 0.123 0.3

36 36 0.i00 0.3

37 37 0.381 0.3
38 38 0.142 0.3

39 39 0.100 0.3
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4O 40 0.189 0.3
41 41 0.530 0.3
43 43 0.189 0.3

46 46 0.047 0.3
47 47 0.417 0.3

177 177 0.407 0.3
193 193 0.795 0.3
198 198 0.631 0.3
360 360 0.010 0.0

361 361 0.010 0.0

364 364 0.010 0.0
365 365 0.010 0.0

366 366 0.010 0.0
390 390 0.010 0.0
400 400 0.010 0.3

END HYDR- PARM2

HYDR-INIT

RCHRES Initlal conditions for each HYDR section ,bt.

# - # "*" VOL Ininlal value of COLIND Initial value of OUTDGT

"'" ac-ft for each possible exit for each possible exit
< ...... ><........ > ,_._,,___,,___,,___,,___, t.. ,___,,__.,,___,,___,,__.,

4 0.i 4.0
5 0.i 4.0

7 0.i 4.0
9 0.I 4.0

12 0.2 4.0

13 0.1 4.0
14 0.1 4.0
17 0.I 4.0

18 0.i 4.0 5.0

34 35. 4.0 5.0
35 0.0 4.0
36 0.0 4.0

37 0.0 4.0

38 0.0 4.0
39 0.0 4.0
40 0.0 4.0

41 0.0 4.0
43 0.7 4.0 5.0

46 0.0 4.0
47 0.0 4.0

177 0.0 4.0

193 0.0 4.0

198 0.0 4.0
360 0.0 4.0 5.0

361 0.0 4.0 5.0
364 0.0 4.0 5.0

365 0.0 4.0 5.0

366 0.0 4.0 5.0
390 0.0 4.0 5.0

400 0.0 4.0 5.0
END HYDB-INIT

END RCHRE5

FTABLES

FTABLE 4

**" SDS-3 OUTLET SWALE
ROWS COLS "'"

7 4

* DEPTH AREA VOLUME OUTFLOW OUTFLOW2

(FT) (ACRES) (ACRE-FT) (CFS) (CFSI -*,
.000 .000 0.0 0.0
.500 .198 0.i 9.0

1.000 .236 0.5 30.9

2.000 .306 1.0 115.8
3.000 .376 1.5 265.5

4.000 .446 5.0 491.8

5.000 .517 20.0 806.3
END }'TABLE 4

}'TABLE 5

(REACH 5: THIS TABLE LOOKS OK)
EAST BRANCH ABOVE TYEE POND

ROWS COLS "''
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13 4
*-- DEPTH AREA VOLUME OUT}LOW OUTFLOW2 t.*

(FT) (ACRES) (ACRE-FT) (CFS) (CFS)

.000 .000 .000 .000

.550 .290 .100 4.900

1.100 .543 .200 20.800

1.650 .609 .300 46.500
2.200 .671 .400 80.000

2.750 .732 0.500 118.700

3.300 .778 0.600 15%.500
3.850 .819 0.700 198.400

4.400 .849 0.801 231.900
4.950 .866 1.000 252.900

5.500 .865 1.200 253.000
8.200 .973 1.500 400.000

10.200 1.043 2.000 520.000

END FTABLE 5

FTABLE 7
*'" DM7 & DM8 CONVEYANCE

ROWS COLS "'"
8 4

* DEPTH AREA VOLUME oUTFLOW OUTFLOW2tt ...

(FT) (ACRES) (ACRE-FT) (CFS) (CFS)

.000 .000 .000 .000

.500 .360 .120 6.200
1.000 .416 .276 20.800

2.000 .520 .694 75.400
3.000 .626 1.252 168.700

4.000 .732 1.950 306.900
5.000 .836 2.790 496.100

6.000 .942 3.768 742.300

END TABLE 7

_:ABLE 9
--- DM9 CONVEYANCE

ROWS COLS "'"
8 4

-*- DEPTH AREA VOLUME OUTFLOW OUTFLOW2

(FT) (ACRES) (ACRE-FT) (CFS) (CFS) "'*
.000 .00 0.0 .0

.500 .20 0.7 9.7
1.000 .23 3.1 32.6

2.000 .29 14.9 118
3.000 .35 38.4 265

4.000 .41 77 482
5.000 .47 135 778

6.000 .52 214 1165

END FTABLE 9

FTABLE 12
"'* LOWER WEST BRANCH
*'* REVISED BASED ON HEC-RAS MODEL

ROWS COLS *''

13 4
*'* DEPTH AREA VOLUME OUTFLOW OUT}LOW2

(FT) (ACRES) (ACRE-FT) tCFS) (CFS) "°"
.000 .000 0.000 .000

.500 .291 0.030 0.150
1.000 .346 0.260 6.600

2.000 .450 0.430 14.100
3.000 .554 0.650 25.000

4.000 .656 1.180 50.000
5.000 .753 2.170 75.000
6.000 .796 3.820 i00.000

7.000 .837 8.820 150.000

8.000 .837 16.200 200.000
9.000 .837 27.920 250.000

10.000 .837 33.530 350.000

11.000 .837 35.380 450.000
END FTABLE 12

}'TABLE 13

"'" CONFLUENCE TO 200TH STREET
ROWS COLS *°°
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"°° DEPTH AREA VOLUME OUTFLOW oUTFLOW2
(FT) (ACRES) (ACRE-FT) (CFS) (CFS) .o,
.000 .000 .000 .ODD
.500 .153 .051 4.300

1.000 .272 .132 14.400

2.000 .317 .312 50.400

3.000 .360 .544 109.600

4.000 .404 .826 195.000
5.000 .450 1.163 309.500
6.000 .497 1.548 456.300
7.000 .542 1.984 638.000

END }'TABLE 13

FTABLE 14
**" 200TH STREET TO EXECUTEL TRIBUTARY

°°" REACH 190 FROM TR-20/KING COUNTY BASIN PLAN MODEL:
ROWS COLS "'"

5 4
* *" DEPTH AREA VOLUME OUTFLOW OUTFLOW2

(FT) (ACRES) (ACRE-FT) (CFS) (CFS) "*"
0.000 0.000 0.000 0.000
0.900 0.70 0.4000 30.00

1.800 0.80 I.I000 115.60
2.700 i. I0 2.1000 269.80

4.200 1.30 4.3000 707.10
END }'TABLE 14

FTABLE 17
**" EXECUTEL TRIBUTARY

ROWS COLS ***

I0 4
"'" DEPTH AREA VOLUME OUTFLOW OUTFLOW2

(FT) (ACRES) {ACRE-FT) (CFS) (CFS) ***
.000 .000 .000 .000

.300 .169 .034 2.900

.600 .192 .076 9.800

.900 .215 .128 20.400
1.200 .238 .189 35.100
1.500 .259 .258 54.100

1.800 .282 .336 77.700

2.100 .303 .423 106.200
3.100 .376 .779 245.000

3.600 .412 .988 335.000
END }'TABLE 17

FTABLE 18

"'* CONFLUENCE WITH EXECUTEL TRIBUTARY TO 208TH STREET
"'" REPRESENTS GW LOSS IN WETLAND BELOW 200TH
ROWS COL$ *_*

14 5

*'" DEPTH AREA VOLUME OUTFLOW 0UTFLOW2

(F'f) (ACRES) (ACRE-FT) (CFS) (CFS) " •
.000 .000 .000 .000 0.00
.500 .572 .191 7.300 0.00

1.000 .799 .438 10.000 0.00
2.000 .968 1.001 20.700 0.00
3.000 1.155 1.729 i00.000 0.00

4.000 1.317 2.542 262.700 0.00

5.000 1.478 3.475 400.300 0.00
6.000 1.643 4.545 570.200 0.00

7.000 1.791 5.688 774.400 0.00
8.000 1.932 6.822 1015.100 0.00

9.000 1.945 7.025 1294.500 0.00

10.000 1.958 7.244 1614.500 0.00
11.000 1.970 7.481 1977.000 0.00

12.000 1.983 7.734 2384.700 0.00
END FTABLE 18

FTABLE 34
"*" BOW LAKE

*'° BASED ON ENTRANCE CONTROL FOR 36 INCH OUTLET PIPE
ROWS COLS **"

8 5

*** DEPTH AREA VOLUME OUTFLOW OUTFLOW2

(FT_ (ACRES) (ACRE-ET) (CFS) (CFS) ooo
0.000 14.000 0.000 0.000 0.00
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1.000 14.000 14.000 7.000 0.00

1.500 14.000 21.000 13.000 0.00

2.000 14.000 28.000 17.000 0.00
3.000 14.000 42.000 35.000 0.00
4.000 14.000 56.000 49.000 0.O0

5.000 14.000 70.000 60.000 0.00

6.000 14.000 84.000 70.000 0.00
END FTABLE 34

FTABLE 35

"'* 36" BOW LAKE DISCHARGE PIPELINE (A)
... STORAGE ELIMINATED FROM MONTGOMERY MODEL (DMH i/4/96)

ROWS COLS "'"
13 4

"'* DEPTH AREA VOLUME OUTFLOW OUTFLOW2

(FT) (ACRES) (ACRE-FT) (CFS) (CFS) *'"
.000 .000 .000 .000
.300 .020 .0006 1.000

.600 .026 .0026 4.200

.900 .032 .0068 9.400

1.200 .034 .0134 16.200
1.500 .037 .0226 24.000

1.800 .039 .0346 32.300
2.100 .040 .0492 40.100

2.400 .040 .0667 46.900

2.700 .039 .0857 51.200
3.000 .037 .I000 55.300

"*" SURCHARGING- NEXT LINES ARE FICTITIOUS
3.300 .038 .2500 60.300

4.000 .038 .4000 80.000

END FTABLE 35

*** REACH 36 HUGELY OVER-ATTENUATED FLOWS PROVIDING

**" 25.* AC-FT OF STORAGE. 1/4/96 DISCUSSION WITH K. RITLAND
**" OF MONTGOMERY GROUP SUGGESTS TR-20 MODEL WAS MISINTERPRETED

"'* IN DEVELOPMENT OF ORIGNINAL F-TABLE. FOLLOWING TABLE IS CON-
"'' SISTENT WITH TR-20 MODEL AND 5700 FOOT LENGTH.

"'" NOTE: LENGTH SHORTENED TO 0.I MILE (HSPF UNITS). MORE CONSISTENT
-*- WITH SDE-4 CONVEYANCE

FTABLE 36
or. SDE-4 COMBINED DISCHARGE

ROWS COLS "'"
Ii 4

"*" DEPTH AREA VOLUME OUTFLOW OUTFLOW2

(FT) (ACRES) (ACRE-FT) (CFS) [CFS) °**
.000 .000 .000 .000
.400 .343 0.090 2.200

.800 .442 0.150 9.500
1.200 .523 0.200 21.100

1.600 .577 0.250 36.300
2.000 .618 0.300 54.000

2.400 .646 0.350 72.500
2.800 .659 0.400 90.200

3.200 .662 0.450 105.500
3.600 .649 0.550 115.000

4.000 .618 0.650 115.100

END FTABLE 36

FTABLE 37

*'" 60" INTERNATIONAL BLVD PIPELINE (B)

.t. (THIS ONE LOOKS OK, DMH 1/4/96)
ROWS COLS **"

13 4
... DEPTH AREA VOLUME OUTFLOW OUTFLOW2

(FT) (ACRES) (ACRE-FT) (CFS) (CFS) "'*
.000 .000 .000 .000
.450 .134 .045 4.800

.900 .190 .100 20.300

1.350 .225 .150 45.400

1.800 .249 .200 78.000
2.250 .266 .250 115.900

2.700 .271 .300 155.800

3.150 .264 .350 193.800
3.600 .251 .400 226.500

4.050 .238 .450 247.000

4.500 .234 .500 247.100
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6.500 .185 .600 340.000

8.500 .166 .700 415.000
END FTABLE 37

FTABLE 38

.t. UPPER EAST BRANCH
**" VOLUMES CORRECTED 1/4/96 (PREVIOUSLY HUGE VOLUMES IN MONTGOMERY TABLE)

ROWS COLS *''

9 4
""• DEPTH AREA VOLU_ OUTFLOW OUTFLOW2

(FT) (ACRES) (ACRE-FT) (CFS) (CFS) *°"
.000 .000 .000 .000

.500 .176 .100 9.200
1.000 .194 0.150 30.400

2.000 .232 0.200 105.800

3.000 .271 0.250 228.900
4.000 .310 0.350 405.800
5.000 .349 0.450 642.700

6.000 .387 0.600 945.700
7.000 .426 0.800 1320.700

END FTABLE 38

"'* AGAIN, IS THE STORAGE REALISTIC IN THIS TABLE, REACH 39
"'" VOLUMES ARE WAY TOO HIGH TO BE CONSISTENT WITH TR-20

*'* STORAGE IN MONTGOMERY MODEL HAS BEEN ELIMINATED fDMH I/4/96)
FTABLE 39

**" SDS-I DISCHARGE

ROWS COLS **"
ii 4

*'* DEPTH AREA VOLUME OUTFLOW OUTFLOW2

(FT) (ACRES) (ACRE-FT) (CFS) (CFS) ''"
.000 .000 .000 .000
.250 .020 .030 2.200
.500 .027 .035 9.400

.750 .031 .042 21.000
!.000 .035 .049 36.000

1.250 .039 0.056 53.600

1.500 .039 0.064 72.000
1.750 .041 0.074 89.500
2.000 .041 0.084 104.700

2.250 .041 0.094 114.200

2.500 .038 0.100 114.300
END FTABLE 39

FTABLE 40

**" TYEE POND

"*" BASED ON TYEE POND AS-BUILTS AND AUTOMATED GATE OPERATION MANUAL
" K RITLAND 2/4/98

ROWS COLS "**
20 4

*** DEPTH AREA VOLUME OUTFLOW OUTFLOW2

(IT) (ACRES) (ACRE-IT) (CFS) (CFS) -*-
0.00 0.00 0.00 0.00
0.90 0.01 0.01 I0.00

1.65 0.02 0.02 20.00
3.11 0.07 0.07 30.00

4.56 0.22 0.29 40.00

6.02 0.63 0.89 50.00
7.48 0.88 2.02 60.00

8.62 1.06 3.18 70.00
9.79 1.18 4.29 80.00

10.88 1.34 5.83 90.00

11.99 1.48 7.20 I00.00

13.12 1.69 9.17 110.00
15.13 2.04 12.90 120.00

16.10 2.20 14.92 124.10
16.30 2.24 15.40 129.65

16.57 2.28 15.88 150.36

16.64 2.32 16.36 155.00
16.80 2.36 16.84 208.74

17.03 2.40 17.32 293.59

17.26 2.43 17.79 428.11
END FTABLE 40

FTABLE 41

"°" SDS-2,5,6 _ 7 DISC_RGE
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ROWS COLS °°"
7 4

"'" DEPTH ARY-_ VOLUME OUTFLOW OUTFLOW2

(FT) (ACRES) (ACRE-Ft') (CF$) (CFS) "'"

.000 .000 0.0 0.0

.500 .198 0.1 9.0

1.000 .236 0.5 30.9
2.000 .306 1.0 115.8
3.000 .376 1.5 265.5
4.000 .446 5.0 491.8

5.000 .517 20.0 806.3

END FTABLE 41

FTABLE 43

"'" NORTHWEST PONDS

"'" BASED ON KING COUNTY BASIN PLANNING MODEL (DAVID HARTLEY, 12/16/98)
ROWS COLS ,,,

17 5

''" DEPTH AREA VOLUME OUTFLOW OUTFLOW2

(FT) (ACRES) (ACRE-FT) (CFS) (CFS) °'"
0.000 12.000 0.000 0.000 0.00
0.100 12.000 18.800 0.000 0.00
1.000 12.000 24.000 0.200 0.00

2.000 12.000 30.000 0.500 0.00
3.000 12.000 37.000 1.000 0.00
3.500 13.000 41.000 5.000 0.00
4.000 13.000 45.700 15.000 0.00
4.500 13.000 51.000 35.000 0.00

5.000 14.000 56.500 150.000 0.00
5.500 14.000 62.800 200.000 0.00
6.000 14.000 69.000 300.000 0.00
6.500 14.000 83.500 350.000 0.00
7.000 15.000 99,900 400.000 0.00
8.000 17.000 119.00 500.000 0.00
9.000 20.000 141.50 550.000 0.00

10.000 23.000 180.00 600.000 0.00
Ii.000 27.000 200.00 650.000 0.00

END FTABLE 43

rTABLE 46
"** EXECUTEL POND

ROWS COLS "'*
20 4

**° DEPTH AREA VOLUME OUTFLOW OUTFLOW2
(FT) fACRES) (ACRE-F/') (CFS_ (CFS) ---
.000 .000 .000 .000

1.000 .080 .080 24.420
2.000 .230 .310 34.540
3.000 .393 .703 42.300
3.500 .494 .950 45.690

4.000 .508 1.204 48.850
4.500 .532 1.470 51.810

5.000 .540 1.740 54.610
5.500 .540 2.010 57.280

6.000 .580 2.300 59.820
6.500 .600 2.600 62.270
7,000 .600 2.900 64.620
7.500 .600 3.200 66.900

8.000 .620 3.510 69.100
8.500 .640 3.830 71.200

9.000 .740 4.200 82.220

10.000 .650 4.850 119.830

ii.000 .720 5.570 169.000
12.000 .750 6.320 250.900

13.000 1.000 7.320 500.900
END FTABLE 46

FTABLE 47

*'" EXECUTEL POND DISCHARGE PIPELINE (C)
ROWS COLS "°"

11 4

**" DEPTH AREA VOLUME OUTFLOW OUTFLOW2

(FT) (ACRES) (ACRE-FT) (CFS) (CFS) .,,
.000 .000 .000 .000
.350 .069 .020 4.600
.700 .096 .056 19.200
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1.050 112 .099 42.800

1.400 124 .150 73.400
1.750 125 .203 109.000

2.100 121 .240 146.600
2.450 ii0 .264 182.400

2.800 096 .284 213.200

3.150 090 .290 232.400
3.500 088 .293 232.600

END }'TABLE 47

FTABLE 177
"*" NORTH BRANCH RAVINE

ROWS COLS *'°
14 4

*'° DEPTH AREA VOLUME OUTFLOW OUTFLOW2
(FT) (ACRES) (ACRE-FT) (CFS) (CFS) "'"
.000 .000 .000 .0

.500 .572 .191 7.3

1.000 .799 .438 23.2
2.000 .968 1.001 75.7

3.000 1.155 1.727 155.1
4.000 1.317 2.542 262.7

5.000 1.478 3.475 400.3
6.000 1.643 4.545 570.2
7.000 1.791 5.688 774.4

8.000 1.932 6.822 1015.1
9.000 1.945 7.025 1294.5

I0.000 1.958 7.244 1614.5

11.000 1.970 7.481 1977.0
12.000 1.983 7.734 2384.7

END FTABLEI77

FTABLE 193

*'" UPPER RAVINE
ROWS COLS *'"

14 4
"'" DEPTH AREA VOLUM_ OUTFLOW OUTFLOW2

(FT) (ACRES) (ACRE-FT) (CFS) (CFS) "**
0.00 0.00 0.00 0.0
0.35 0.72 0.75 7.8

0.70 0.72 1.51 23.5
1.05 0.72 2.28 44.3

1.40 0.72 3.03 68.2

1.75 0.72 3.81 95.8
2.10 0.72 4.56 125.2
2.45 0.75 5.36 169.0

2.80 0.89 6.30 171.5

3.15 1.00 7.35 247.6
3.50 1.08 8.49 332.7

3.85 1.21 9.75 396.5
4.20 1.32 11.13 521.2
4.55 1.41 12.60 655.5

END FTABLEI93

FTABLE 198
ROWS COLS °'"

*'" LOWER RAVINE
"'" ROUGH ESTIMATE BASED ON FIELD VISIT OF 12/20/95

**" NEED A 2 FT CONTOUR SURVEY TO IMPROVE DEPTH STORAGE INFO
tot FLOW WAS 6 TO 7 CFS WITH DEPTH OF 8"

.it NEAR OUTLET.

"'* DRIVE WHICH REPRESENTS A RESTRICTION ACCORDING TO OBSERVATION
"°* CULVERT HYDRAULICS SHOULD BE ANALYSED ALSO.

8 4
_'" DEPTH AREA VOLUME OUTFLOW OUTFLOW2

(FT) (ACRES) (ACRE-F'f) (CFS) [CFS) "*°
0.00 0.00 0.00 0.0
1.00 0.50 0.80 10.0

2.00 0.55 1.30 25.0

3.00 0.60 1.80 50.0
5.00 0.70 2.50 100.0

"'° SUBMERGENCE OF CULVERT

i0.00 2.50 12.00 245.0
t" " OVERBANK STORAGE

..t FLOWS BASED ON 243', .03 D-W FACTOR, PLUS LOSS OF I. VELOCITY HEAD
15.00 10.00 40.00 325.0
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20.00 11.00 90.00 390.0

END FTABLEI98

FTABLE 360

"'* NORTH SATELLITE PUMP STATION (SDE-4) (INSTALLED IN 1995)

ROWS COLS "'*
5 5

DEPTH AREA VOLUME (IWS) _SDS) " "

(FT) (ACRES) (ACRE-FT) (CFS) (CFS) "'°
.0 1.0 .00 0.00 0,00

1.00 1.0 .01 4.79 0.00
2.00 1.0 .02 4.79 0.00

3.00 1.0 .03 4.79 25.00
4.00 1.0 .04 4.79 50.00

END FTABLE360

FTABLE 361

"*" CENTRAL SNOWMELT PUMP STATION (SDE-4) (INSTALLED IN 1998}
ROWS COLS *--

5 5

DEPTH AREA VOLUME (_WS) [SDS) "'-

(FT) (ACRES) (ACKE-FT) (FT3/S) (FT3/s) --o
.0 1.0 .00 0.00 0.00

1.00 1.0 .01 1.67 0.00
2.00 !.0 .02 1.67 0.00

3.00 1.0 .03 1.67 25.00
4.00 1.0 .04 1.67 50.00

END FTABLE361

FTABLE 364

*'" NORTH CARGO PUMP STATION (SDN-2) (INSTALLED IN OCTOBER 1997)
ROWS COLS ...

5 5

DEPTH AREA VOLUME (IWS) (SDN) ---
(FT} (ACRES) (ACRE-FT) (CFS) (CFS) -o-

.0 1.00 .00 0.00 0.00
1.00 1.00 .01 6.13 0,00

2.00 1.00 .02 6.13 0.00
3.00 1.00 .03 6.13 25.00

4.00 1.00 .04 6.13 50.00
END FTABLE364

FTABLE 365

"'" NORTH SNOWMELT PUMP STATION (SDN-2) (INSTALLED IN LATE 1997/1998)
ROWS COLS ...

5 5

DEPTH AREA VOLUME (IWS) (SDN) ---

(FT) (ACRES) (ACRE-F/') (CFS) (CFS) --.
.0 1.00 .00 0.00 0.00

1.00 1.00 .01 1.67 0.00
2.00 1.00 .02 1.67 0.00

3.00 1.00 .03 1.67 25.00

4.00 1.00 .04 1.67 50.00
END FTABLE365

FTABLE 366

*** SOUTH SNOWMELT (OLYMPZC TANK FARM) PUMP STATION (INSTALLED _N LATE 1999/1998)ROWS COLS
5 5 "°"

DEPTH AREA VOLUME (IWS) (SDS) *o.
(FT) (ACRES) [ACRE-FT) (CFS) (CFSJ ...

.0 1.00 .00 0.00 0.00

1.00 1.00 .01 1.67 0.00
2.00 1.00 .02 1.67 0.00

3.00 1.00 .03 1.67 25.00

4.00 1.00 .04 1.67 50.00
END FTABLE366

FTABLE 390

"°" IWS OVERFLOW TO SDS-I

"*° BASED ON SYMONDS MEMO 1/6/98, FROM WATERWORKS MODELINGROWS COLS

7 5 "°°

DEPTH AREA VOLUME (IWS) (SDS) ...

(FT) (ACRES) (ACRE-FT) (CFS) (CFS) ...
.0 .00 .000 .00 .00
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1.00 .20 .001 4.70 0.00
1.50 .20 .002 4.90 0.50

•003 5.60 3.002.00 .20

2.50 .23 .004 5.65 4.40
3.00 .23 .005 5.70 6.30

.006 6.00 12.004.00 .23

END FTABLE390

FTABLE 400 .o.
ROWS COLS IWS LAGOONS

"*" OUTFLOWl - 2/4 MGD OUTPUT OF TREATED EFFLUENT TO SOUND
"'° OUTFLOW2 - OVERFLOW TO NORTHWEST PONDS

9 5

DEPTH AREA VOLUME IWS - PS OVERFLOW °°"

(FT) (ACRES) (ACRE- FT ) (CFS) (CFS) *'"
.0 0.0 .00 0.00 .00

2.0 7.0 20.0 3.09 0.00

4.0 7.0 34.0 3.09 0.00
6.0 7.5 48.0 3.09 0.00

8.0 8.0 63.0 6.19 0.00
10.0 8.0 79.0 6.19 0.00

• -- THREAT OF OVERFLOW, THEN PLANT INCREASES TREATMENT RATE, BUT
• "" LOSES TREATMENT EFFICIENCY IN ORDER TO AVOID DISCHARGE TO

"'" DES MOINES CREEK SYSTEM
11.5 8.0 90.5 II.00 0.00

11.6 8.0 91.0 11.00 100.00
11.7 8.0 91.5 11.00 300.00

END FTABLE400

END }'TABLES

EXT SOURCES

<-Volume-> <Member> SsysSgap<--Mult-->Tran <-Target vols> <-Grp> <-Member-> *°"
<Name> # <Name> # tem strg<-fac_or->scrg <Name> # # <Name> # # *'"
WDM 2 PREC ENGLZERO PERLND 14 68 EXTNL PREC

WDM 2 PREC ENGLZERO IMPLND 14 EXTNL PREC
WDM 2 PREC ENGLZERO RCHRES 34 EXTNL PREC

WDM 2 PREC ENGLZERO RCNRES 40 EXTNL PREC
WDM 2 PREC ENGLZERO RCHRES 43 EXTNL PREC

WDM 1 EVAP ENGLZERO 0.8 PERLND 14 440 EXTNL PETINP
WDM 1 EVAP ENGLZERO 0.8 IMPLND 14 140 EXTNL PETINP

WDM 1 EVAP ENGLZERO 0.8 RCHRES 34 EXTNL POTEV
WDM I EVAP ENGLZERO 0.8 RCHRES 43 EXTNL POTEV

WDM 1 EVAP ENGLZERO 0.8 RCHRES 40 EXTNL POTEV
END EXT SOURCES

EXT TARGETS

<-Volume-> <-GEp> <-Member-><--Mult-->Tran <-Volume-> <Member> Tsys Tgap Amd t.-

<Name> # <Name> # #<-facCor->s_rg <Name> # <Name> cem sCrg scrq t°°
_______tt___t____t__________*__t______t_________t________t_____t__t____t__t__*__

.t. TO WDM ONLY FOR WATER BALANCE CALIBRATION

COPY 50 OUTPUT MEAN 1 12.1 WDM 50 TAET ENGL REPL
COPY 51 OUTPUT MEAN 1 12.1 WDM 51 IMPE ENGL REPL

COPY 52 OUTPUT MEAN 1 WDM 52 UZS ENGL REPL
COPY 53 OUTPUT MEAN 1 WDM 53 LZS ENGL REPL

COPY 54 OUTPUT MEAN 1 WDM 54 AGWS ENGL REPL
t_t_t_*_t*tt_ttttt_t_*t_t_*_t_ttt_t_t_t_t__t_t_t_

"'" SDS

"'" SDE-4 (TOTAL)

RCHRES 36 HYDR RO WDM 21 FLOW ENGL REPL

t.o SDS-I (TOTAL)
RCHRES 39 HYDR RO WDM 22 FLOW ENGL REPL

*'* SDS-3 RUNWAY (NO DETENTION)

COPY 42 OUTPUT MEAN 1 12.1 WDM 23 FLOW ENGL REPL

..t SDS-3A TAXIWAY VAULT

COPY 20 OUTPUT MEAN 1 12.1 *'° WDM 24 FLOW ENGL REPL

"'* SDS-7 3RD RUNWAY VAULT

COPY 3 OUTPUT MEAN 1 12.1 °'° WDM 26 FLOW ENGL REPL
tttt_t_*_t_t_e_t_tt__t_t_*_t_t_t_t_t_

"'* SDS-4
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COPY 10 OUTPUT MEAN 1 12.1 WDM 28 FLOW ENGL REPL
t tt . _t. . t t..t Qt.�ttt t t�t 9ttttettttotttttetttttt

"*" IWS
* *t t .. . t t . . ....e* tetra, t t t.t_e.._tet .ttt.t

..t IWS TREATMENT INFLOW TOTAL

COPY 8 OUTPUT MEAN 1 12.1 WDt4 32 FLOW ENGL REPL
t _ *e .*_ tt*t t*t. t e. *t . .it eeettt . tt

"'" IWS LAGOON OUTFLOW TO PUGET SOUND

RCHRES 400 HYDR 0 1 WDM 33 FLOW ENGL REPL
. t . t . ttt_t t.9 t t tttt• t t t •t tier•t•• t •

*'* IWS LAGOON OVERFLOW TO NORTHWEST PONDS

RCHRES 400 HYDR 0 2 WDM 34 FLOW ENGL KEPL

"'* WEST BRANCH

• NORTHWEST PONDS

RCHRES 43 HYDR RO WDM 31 FLOW ENGL REPL

• LOWER WEST BRANCH

ROHRES 12 HYDR RO WDM 35 FLOW ENGL REPL

* EAST BRANCH

*°* BOW LAKE OUTFLOW

RCHRE$ 35 HYDR RO WDM 36 FLOW ENGL REPL

"t* EXISTING UPPER EAST BRANCH (FUTURE SASA DETENTION SITE)

RCHRES 38 HYDR RO WDM 37 FLOW ENGL REPL

.it TYEE INFLOW (GAUGE IIC)

RCHRES 5 HYDR RO WDM 38 FLOW ENGL REPL

**" TYEE OUTFLOW

RCHRE5 40 HYDR RO WDM 39 FLOW ENGL REPL

"** MAIN STEM

*'" BELOW CONFLUENCE AT TYEE GOLF COURSE WEIR (GAUGE 1IF)

COPY 5 OUTPUT MEAN 1 12.1 WDM 40 FLOW ENGL REPL

.t. BELOW CONFLUENCE AT SOUTH 200TH STREET

RCHRE$ 13 HYDR RO WDM 41 FLOW ENGL REPL

*'" LOWER DES MOINES CREEK NEAR MOUTH (GAUGE IID)

RCHRES 198 HYDR RO WDM 42 FLOW ENGL " REPL

"'* S200TH ST

COPY I00 OUTPUT MEAN 1 0.000343 WDM 73 AGWO ENGL AGGR REPL

COPY 100 OUTPUT MEAN 2 0.000417 WDM 74 PETM ENGL AGGR REPL

COPY i00 OUTPUT MEAN 3 0.000417 WDM 75 SAET ENGL AGGR REPL

COPY i00 OUTPUT MEAN 4 WDM 76 IMPE ENGL AGGR REPL

END EXT TARGETS

NETWORK .t•

"'* <MEMBER> SSYSSGAP<--MULT-->TRAN <-TARGET VOLS> <-MEMBER->

<NAME> # <NAME> TEM STRG<-FACTOR->STRG <NAME> # # <-GRP> <NAME> # # *'"

*t.9•*•_ 9• • •• _'•_ •••.t •'_''_t'tt'•tt'9....ttt.._•.•9•••• .•. _•*t

*'* TO WDM ONLY FOR WATER BALANCE CALIBRATION

PERLND 16 PWATER TAFT 21.898 COPY 50 INPUT MEAN 1

PERLND 26 PWATER TAFT 82.595 COPY 50 INPUT MEAN 1

PERLND 34 PWATER TAFT 21. 522 COPY 50 INPUT MEAN 1

PERLND 44 PWATER TAFT 53.793 COPY 50 INPUT MEAN i

PEKLND 54 PWATER TAFT 5.520 COPY 50 INPUT MEAN 1

IMPLND 14 IWATER IMPEV 97.745 COPY 51 INPUT MEAN 1

PERLND 16 PWATER UZS 21.898 COPY 52 INPUT MEAN 1

PERLND 26 PWATER UZS 82.595 COPY 52 INPUT MEAN 1

PERLND 34 PWATER UZS 21.522 COPY 52 INPUT MEAN 1

PERLND 44 PWATER UZS 53.793 COPY 52 INPUT MEAN
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PERLND 54 PNATER UZ$ 5.520 COPY 52 INPUT MEAN 1
t e t t • • w • •• •tree••feet_ttgttttt_ t_tgttt tt.tttttt._ •_tttttttg_vottt_tt wt tt_ _ ttt _tt

PERLND 16 PWATER LZ$ 21.898 COPY 53 INPUT MEAN I

PERLND 26 PWATER LZ5 82.595 COPY 53 INPUT MEAN 1

PERLND 34 PWATER LZS 21.522 COPY 53 INPUT MEAN I

PERLND 44 PWATER LZ5 53.793 COPY 53 INPUT MEAN 1

PERLND 54 PWATER LZS 5.520 COPY 53 INPUT MEAN 1
* tt t • .•t• t ttt • eetttee_tvttt_te•tt•te_*tetetetetteeetmtettteeeetw_tve•t•t•• t_t .

PERLND 16 PWATER AGW$ 21.898 COPY 54 INPUT MEAN 1

PERLND 26 PWATER AGWS 82.595 COPY 54 INPUT MEAN 1

PERLND 34 PWATER AGW5 21.522 COPY 54 INPUT MEAN 1

PERLND 44 PWATER AGMS 53.793 COPY 54 INPUT MEAN 1

PERLND 54 PWATER AGWS 5.520 COPY 54 INPUT MEAN 1
t_ •t_9 e •t tw te ••ee

_'° AIRPORT SUBBASINS

*'" (DM23) SDE-4

PERLND 26 PWATER SURO 4.631 RCHRES 36 EXTNL IVOL

PEKLND 26 PWATER IFWO 4.631 RCHRES 34 EXTNL IVOL

IMPLND 14 IWATER SURO 10.205 RCHRE$ 36 EXTNL IVOL

t.. (DH24) SDS-1

PEKLND 26 PWATER SUR0 0.123 RCHRE5 39 EXTNL IVOL

PEKLND 26 PWATER IFWO 0. 123 RCHRES 38 EXTNL IVOL

IMPLND 14 IWATER SURO 0.915 RCHRES 39 EXTNL IVOL

"'* (DM25) SDS-3A TAXIWAY VAULT (_o w_m only)

• -* 1994 TARGET FLOW FOR FUTURE DETENTION FACILITY

PEKLND 26 PWATER SURO ••••* COPY 20 INPUT MEAN I

PERLND 26 PWATER IFWO "'•** COPY 4 INPUT MEAN 1

_MPLND 14 IWATER SURO _*_•* COPY 20 INPUT MEAN 1

• *" _DM25) SDS-7 3RD RUNWAY (_o w_m only)
*o- 1994 TARGET FLOW FOR FUTURE DETENTION FACILITY

PERLND 26 PWATER SURO **_•* COPY 3 INPUT MEAN 1

PEPIND 26 PWATER IFWO ***** COPY 4 INPUT MEAN 1

IMPLND 14 IWATER SURO _°•** COPY 3 INPUT MEAN 1

• "* (DH25) SDS-3

**° Areas OF 26 AND 14 revised _o incorporate King County coromencs

''* 1994 LAND USE ADJUSTED TO INCLUDE 23.2 ACRES OF RECENTLY CONSTRUCTED IMPERVIOUS

PEKLND 26 PWATER SURO 21.496 COPY 42 INPUT MEAN 1

PERLND 26 PWATER IFWO 21.496 RCHRE5 4 EXTNL IVOL

PERLND 54 PWATER SURO 0.039 COPY 42 INPUT MEAN 1

PERLND 54 PWATER IFWO 0.039 RCHRES 4 EXTNL IVOL

IMPLND 14 IWATER SURO 15.512 COPY 42 INPUT MEAN 1

• "" (DM26) SDS-2,5,6,7

• "" AGWO for PEKLN 26 inserted _o answer King County commen_

PERLND 16 PWATER SURO 0.228 RCHRES 41 EXTNL IVOL

PERLND 16 PWATER IFWO 0.228 RCHRES 43 EXTNL IVOL

PERLND 16 PWATER AGWO 0.228 RCHRES 43 EXTNL IVOL

PERLND 26 PWATER SURO 8.002 RCNRES 41 EXTNL IVOL

PERLND 26 PWATER IFWO 8.002 RCHRES 43 EXTNL IVOL

PERLND 26 PWATER AGWO 8.002 RCHRES 43 EXTNL IVOL

PERLND 34 PWATER SURO 0.676 RCHRES 41 EXTNL IVOL

PERLND 34 PWATER IFWO 0.676 RCHRES 43 EXTNL IVOL

PERLND 34 PWATER AGWO 0.676 RCHRES 43 EXTNL IVOL

PERLND 44 PWATER SURO 0.042 RCHRES 41 EXTNL IVOL

PERLND 44 PWATER IFWO 0.042 RCHRES 43 EXTNL IVOL

PERLND 44 PWATER AGWO 0.042 RCHRES 43 EXTNL IVOL

PERLND 54 PNATER SURO 0.043 RCHRES 41 EXTNL IVOL

PERLND 54 PWATER IFWO 0.043 RCHRE5 43 EXTNL IVOL

PERLND 54 PWATER AGWO 0.043 RCHRE5 43 EXTNL IVOL
IMPLND 14 IWATER SURO

1.096 RCHRES 41 EXTNL IVOL

• (DM27) SDS-4

PERLND 26 PWATER SUR0 0.755 COPY I0 INPUT MEAN 1

PERLND 26 PWATER IFWO 0.755 COPY 5 INPUT MEAN 1

PERLND 26 PWATER AGWO 0.755 COPY 5 INPUT MEAN 1

PERLND 34 PMATER SURO 0.018 COPY i0 INPUT MEAN 1

PERLND 34 PWATER IFWO 0.018 COPY 5 INPUT MEAN 1

PERLND 34 PWATER AGWO 0.018 COPY 5 INPUT MEAN 1

PERLND 44 PWATER SURO 2.406 COPY i0 INPUT MEAN 1

PERLND 44 PWATER IFWO 2.406 COPY 5 INPUT MEAN I
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PERLND 44 PWATER AGWO 2.406 COPY 5 INPUT MEAN I
IMPLND -14 IWATER SURO 1.614 COPY 10 INPUT MEAN 1
ttt_9tt_t_ttttttttttttt_tt_ttttttttt_tetett_tttttettttWte_ftttte_t9tet_tt_t_tet

*.t SASA ROOFTOP (FUTURE)
IMPLND 14 IWATER SURO "'°'" COPY 15 INPUT MEAN !
_t_t_tt_te_t_e_tttte_Qt_*_tettt_tt_ttte_eeeee_

"'" IWS SYSTEM PRIMARY SYSTEM AND PUMP STATIONS

*'* (INCLUDING AREAS DIVERTED FROM MILLER CREEK BASIN)
_9_t_e_9_t_ee_*_*_tee_*_eee_e_tt_t_t_eet_*e_teet_tte9_t_

it. I-l: NORTH CARGO PUMP STATION TO IWS (SDN-2)
*-- OVERFLOW TO MILLER BASIN

*-- INSTALLED IN OCTOBER 1997

PEKLND 26 PWATER SURO tt.t. RCHRES 364 EXTNL IVOL
PERLND 26 PWATER IFWO ...t. RCNRES 364 EXTNL IVOL

IMPLND 14 IWATER SURO °*'** RCNRES 364 EXTNL IVOL
_*_t_e_t_e_tt_et_*_t_t_t_et_*t_tt_ette_et*tette_W_e_

*'" I-2: NORTH SNOWMELT PUMP STATION TO INS (SDN-2)

*'" INSTALLED IN LATE 1997/1998
PERLND 26 PWATER SURO *'''" RCHRES 365 EXTNL IVOL

PERLND 26 PWATER IFWO o.t** RCHRES 365 EXTNL IVOL
IMPLND 14 IWATER SURO *°'°" RCHRES 365 EXTNL IVOL
_t_t_t_t_*_ttvt_e_e_t_t_e9tetttttttttttttt_etttte_t**_t_tt_

"'" I-3: NORTH SATELLITE PUMP STATION TO IWS

"** OVERFLOW TO SDE-4

*'" INSTALLED IN 1995

IMPLND 14 IWATER SURO .t**. ROHRES 360 EXTNL IVOL
v_tt_ttt_t*tt__t_e__t__t_

*'" I-4: CENTRAL SNOWMELT PUMP STATION TO IWS

t.. OVERFLOW TO SDE-4
.t. INSTALLED IN 1998

IMPLND 14 IWATER SURO "'*'" RCHRES 361 EXTNL IVOL

"_" I-5: SOUTH SNOWMELT (OLYMPIC TANK FARM_ PUMP STATION TO IWS
"*" OVERFLOW TO DES MOINES EAST BRANCH
"'" INSTALLED IN LATE 1997/1998

IMPLND 14 IWATER SURO .t.t. RCHRES 366 EXTNL IVOL

*'" I-_: IWS-510 DIVERSION TO IWS
*_" OVERFLOW TO SDS-I

PERL_;D 26 PWATER SURO 0.036 RCHRES 390 EXTNL IVOL
PERLND 26 PWATER IFWO 0.036 RCHRES 34 EXTNL IVOL

IMPLND 14 :WATER SURO 2.738 RCHRES 390 EXTNL IVOL

*** I-7: IWS - PRIMARY DIRECT PIPED
..1 NO OVERFLOW TO SDS

PERLND 16 PWATER SURO 0.222 COPY 18 INPUT MEAN 1
PEKLND 16 PWATER IFWO 0.222 RCHRES 34 EXTNL IVOL

PERLND 26 PWATER SURO 0.598 COPY 18 INPUT MEAN 1

9ERLND 26 PWATER ZFWO 0.598 RCHRES 34 EXTNL IVOL
PERLND 34 PWATER SURO 0.158 COPY 18 INPUT MEAN 1

PERLND 34 PWATER IFWO 0.158 RCHRES 34 EXTNL IVOL
PERLND 44 PW_TER SURO 0.009 COPY 18 INPUT MEAN 1

PERLND 44 PWATER IFWO 0.009 RCHRES 34 EXTNL IVOL

IMPLND 14 IWATER SURO 19.966 COPY 18 INPUT MEAN 1

*'* EAST BRANCH OF CREEX

"*" DMI

PERLND 16 PWATER SURO 0.860 RCHRES 34 EXTNL IVOL

PERLND 16 PWATER IFWO 0.860 RCHRES 34 EXTNL IVOL

PERLND 16 PWATER AGWO 0.238 RCHRES 34 EXTNL IVOL

PERLND 26 PWATER SURO 11.078 RCHRES 34 EXTNL IVOL
PERLND 26 PWATER IFWO 11.078 RCHRES 34 EXTNL IVOL

PERLND 26 PWATER AGWO 3.069 RCHRES 34 EXTNL IVOL

PERLND 34 PWATER SURO 0.599 RCHRES 34 EXTNL IVOL

PERLND 34 PWATER IFWO 0.599 RCHRES 34 EXTNL IVOL
PERLND 34 PWATER AGWO 0.166 RCHRES 34 EXTNL IVOL

PERLND 44 PWATER SURO 7.697 RCHKES 34 EXTNL IVOL

PERLND 44 PWATER IFWO 7.697 RCHRES 34 EXTNL IVOL

PERLND 44 PWATER AGWO 2.132 RCHRES 34 EXTNL IVOL
PERLND 54 PWATER SURO 1.176 RCHRES 34 EXTNL IVOL

PERLND 54 PWATER IFWO 1.176 RCNRES 34 EXTNL IVOL
PERLND 54 PWATER AGWO 0.326 RCNRES 34 EXTNL IVOL

IMPLND 14 IWATER SURO 14.274 RCHRES 34 EXTNL IVOL

Ju(v 2001
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. t_t tt tttttttttt t t t t _ t t t et_ttttt et t.ttttttt. ttt • • t _t tttttt ttt _t _ttt_ ttt t t t • ttt

ttt
PERLND 26 PWATER SURO 1,232 RCHRES 37 EXTNL IVOL
PERLND 26 PWATER IFWO 1.232 RCHRES 37 EXTNL IVOL

IMPLND 14 IWATER SURO 0,6Z1 RCHRE$ 37 EXTNL IVOL
•it • • t •• • • t ••tttt_ttt tt too " t wtt ttt• t tt • • . .t t tee_ttt_ttttttttetttQ_t otto tttttttttt

t,o DM3

PEKLND 26 PWATER PERO 4.077 RCHRES 38 EXTNL IVOL
PEKLND 54 PKATER PERO 0.028 RCHRES 38 EXTNL IVOL

IMPLND 14 IWATER SURO 6.205 RCHRES 38 EXTNL IVOL
eft•e•• tt •,t •_et •tit• •eet• •t•e••t••• tt••e•_•••t•te••• ••_•t•ttp•t• e••eet•• t e•t ••

•"° DM4

PERLND 16 PWATER PERO 0.574 RCHRES 38 EXTNL IVOL
PERLND 26 PWATER PERO 0.571 RCHRES 38 EXTNL IVOL

PERLND 54 PWATER PERO 0.037 RCHRES 38 EXTNL IVOL
IMPLND 14 IWATER SURO 3.234 RCHRES 38 EXTNL IVOL
• oott_•• t_••too•• •• • •t• •tv_••• •_ • t • t• t •t t.• t w t•••

* DM5

PERLND 16 PWATER PERO 1.310 RCHRES 5 EXTNL IVOL
PERLND 26 PWATER PERO 0.558 RCHRES 5 EXTNL IVOL

PERLND 34 PWATER PERO 0.114 RCHRES 5 EXTNL IVOL

PEKLND 44 PWATER PERO 0.384 RCHRES 5 EXTNL IVOL
PERLND 54 PWATER PERO 0.171 RCHRES 5 EXTNL IVOL

IMPLND 14 IWATER SURO 1.156 RCHRES 5 EXTNL IVOL

"_" DM6

PERLND 16 PWATER PERO 1.814 RCHRES 40 EXTNL IVOL

PERLND 26 PWATER PERO 1.153 RCHRES 40 EXTNL IVOL
PERLND 44 PWATER PERO 0.917 RCHRES 40 EXTNL IVOL

PERLND 54 PWATER PERO 0.337 RCHRES 40 EXTNL IVOL
IMPLND 14 IWATER SURO 0.354 RCHRES 40 EXTNL IVOL

°'* WEST BRANCH OF CREEK

**° DM7

PERLND 16 PWATER SURO 2.189 RCHRES 7 EXTNL IVOL

PEKLND 16 PWATER IFWO 2,189 RCHRES 7 EXTNL IVOL

PERLND 16 PWATER AGWO 0,792 RCHRES 7 EXTNL IVOL
PERLND 26 PWATER SURO 2.944 RCHRES 7 EXTNL IVOL

PEKLND 26 PWATER IFWO 2,944 RCMRES 7 EXTNL IVOL
PERLND 26 PWATER AGWO 1.066 RCHRES 7 EXTNL IVOL

PEKLND 34 PWATER SURO 1.966 RCHRES 7 EXTNL IVOL
PERLND 34 PWATER IFWO 1.966 RCHRES 7 EXTNL IVOL

PERLND 34 PWATER AGWO 0.712 RCHRES 7 EXTNL IVOL

PERLND 44 PWATER SURO 4.138 RCHRES 7 EXTNL IVOL
PERLND 44 PWATER ZFWO 4.138 RCHRES 7 EXTNL _VOL
PERLND 44 PWATER AGWO 1.498 RCHRES 7 EXTNL IVOL

PERLND 54 PWATER SURO 0.551 RCHRES 7 EXTNL IVOL

PERLND 54 PWATER IFW0 0.551 RCHRES 7 EXTNL IVOL

PERLND 54 PWATER AGWO 0.199 RCHRES 7 EXTNL IVOL
IMPLND 14 IWATER SURO 2.397 RCHRES 7 EXTNL IVOL

*•" DM8

_ERLND 16 PWATER SURO 0.202 RCH_S 7 EXTNL IVOL

PEB.LND 16 PWATER IFWO 0.202 RCHRES 7 EXTNL IVOL
PERLND 16 PWATER AGWO 0.077 RCHRES 7 EXTNL IVOL

PERLND 26 PWATER SURO 0.718 RCHRES 7 EXTNL IVOL

PERLND 26 PWATER IFWO 0.718 RCHRES 7 EXTNL IVOL
PEKLND 26 PWATER AGWO 0.273 RCHRES 7 EXTNL IVOL

PERLND 34 PWATER SURO 0.709 RCHRES 7 EXTNL IVOL

FEKLND 34 PWATER IFWO 0.709 RCHRES 7 EXTNL IVOL
PEKLND 34 PWATER AGWO 0.269 RCHRES 7 EXTNL IVOL

PERLND 44 PWATER SURO 1.111 RCHRES 7 EXTNL IVOL
PERLND 44 PWATER IFWO 1.111 RCHRES 7 EXTNL IVOL

PERLND 44 PWATER AGWO 0.422 RCHRES 7 KXTNL IVOL

PERLND 54 PWATER SURO 0.162 RCHRES 7 EXTNL IVOL
PERLND 54 PWATER IFWO 0.162 RCHRES 7 EXTNL IVOL

PERLND 54 PWATER AGWO 0.062 RCHRES 7 EXTNL IVOL

IMPLND 14 IWATER SURO 2.332 RCHRES _ EXTNL IVOL

"•" DM9

PERLND 16 PWATER SURO 0.002 RCHRES 9 EXTNL IVOL

PERLND 16 PWKTER IFWO 0.002 RCHRES 9 EXTNL IVOL
PERLND 16 PWATER AGWO 0.001 RCHRES 9 EXTNL IVOL

PERLND 26 PWATER SffRO 1,200 RCHRES 9 EXTNL IVOL
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PERLND 26 PWATER ZFWO 1.200 RCHRES 9 EXTNL IVOL

PERLND 26 PWATER AGWO 0.524 RCHRES 9 EXTNL IVOL
PERLND 34 PWATER SURO 0.016 RCHRES 9 EXTNL IVOL
PERLND 34 PWATER IFWO 0.016 RCHRE5 9 EXTNL IVOL

PERLND 34 PWATER AGWO 0 .007 RCHRE$ 9 EXTNL IVOL

PERLND 44 PWATER SURO 3 .039 RCHRES 9 EXTNL IVOL

PERLND 44 PWATER IFWO 3.039 RCHRES 9 EXTNL IVOL
PERLND 44 PWATER AGWO 1.328 RCHRES 9 EXTNL IVOL

PERLND 54 PWATER SURO 0.010 RCHRES 9 EXTNL IVOL
PERLND 54 PMATER IFWO 0.010 RCHRES 9 EXTNL IVOL

PERLND 54 PWATER AGWO 0 .004 RCHRES 9 EXTNL IVOL
IMPLND 14 IWATER SURO 0.633 RCHREB 9 EXTNL IVOL
_tt t t t *t trite t tete • eerie • tit • • •• ••_tttteeetttefef _ eete_eeetet t eve• t•• tt t e_• tte t

*'" DMI0
PERLND 16 PWATER PERO 0.943 RCHRES 43 EXTNL IVOL

PERLND 26 PWATER PERO 0.738 RCHRES 43 EXTNL IVOL

PERLND 34 PWATER PERO 1.934 RCHRES 43 EXTNL IVOL
PERLND 44 PWATER PERO 0.510 RCHRES 43 EXTNL IVOL

PERLND 54 PWATER PERO 0.710 RCHRES 43 EXTNL IVOL

IMPLND 14 IWATER SURO 0.185 RCHRES 43 EXTNL ZVOL
• • •• •e ••• t _t•tt• • • • •t• •• t•t••t t_ ttt•tt••tttet••ettttetettttt• t •ttt t t_e tt etteeett

*•* DMII

PERLND 26 PWATER PERO 0.321 RCHRES 43 EXTNL IVOL

PERLND 26 PWATER PERO 0.514 RCHRES 43 EXTNL IVOL

PERLND 34 PWATER PERO 1.028 RCHRES 43 EXTNL IVOL
PERLND 44 PWATER PERO 0.466 RCHRES 43 EXTNL IVOL

PERLND 54 PWATER PERO 1.036 RCHRES 43 EXTNL IVOL
IMPLND 14 IWATER SURO 2.618 RCHRES 43 EXTNL IVOL
t•••••t• t •_t _t • •t • t •

*•* DMI2

PERLND 16 PWATER PERO 0.511 RCHRES 12 EXTNL IVOL

PERLND 26 PWATER PERO 0.001 RCHRES 12 EXTNL IVOL
PERLND 34 PWATER PERO 0.376 RCHRES 12 EXTNL IVOL

PERLND 44 PWATER PERO 2.114 RCHRES 12 EXTNL IVOL
PERLND 54 PWATER PERO 0.543 RCHRES 12 EXTNL IVOL

••• DM13

PERLND 16 PWATER PERO 2.684 RCHRES 13 EXTNL IV05

PE_LND 26 PWATER PERO 1.886 RCHRES 13 EXTNL IVOL

PERLND 34 PWATEP PERO 1.204 RCHRES 13 EXTNL IVOL
PERLND 44 PWATER PERO 1.845 RCHRES 13 EXTNL IVOL

PERLND 54 PWATER PERO 0.068 RCHRES 13 EXTNL IVOL
IMPLND 14 IWATER SURO 1.978 RCHRES 13 EXTNL IVOL

• LOWER BASIN

••" DMI4

PERLND 16 PWATER PERO 0.481 RCHRES 14 EXTNL IVOL

PERLND 26 PWATER PERO 0.295 RCHRES 14 EXTNL IVOL
PERLND 34 PWATER PERO 1.940 RCHRES 14 EXTNL IVOL

PERL/_D 44 PWATER PERO 1.195 RCHRES 14 EXTNL IVOL
IMPLND 14 INATER SURO 0.340 RCHRES 14 EXTNL IVOL

• * EXECUTEL TRIBUTARY

t• • • .•• • • • _ee•• • •_ • • et• • • •t

••• DM16 INFLOW TO EXECUTEL POND

PERLND 16 PWATER SURO 0.647 RCHRES 46 EXTNL IVOL

PERLND 16 PWATER IFWO 0.647 RCHRES 46 EXTNL IVOL

PERLND 16 PWATER AGWO 0.446 RCHRES 46 EXTNL _VOL
PERL_D 26 PWATER SURO 5.573 RCHRES 46 EXTNL IVOL

PERLND 26 PWATER IFWO 5.573 RCHRES 46 EXTNL IVOL

PERLND 26 PWATER AGWO 3.845 RCHRES 46 EXTNL IVOL
PERLND 34 PWATER SURO 0.639 RCHRES 46 EXTNL IVOL

PERLND 34 PWATER IFNO 0.639 RCHRES 46 EXTNL IVOL

PERLND 34 PWATER AGWO 0.441 RCHRES 46 EXTNL IVOL
PERLND 44 PWATER SURO 8.023 RCHRES 46 EXTNL IVOL

PERLND 44 PWATER IFWO 8.023 RCHRES 46 EXTNL _VOL

PERLND 44 PWATER AGWO 5.536 RCHRES 46 EXTNL IVOL
PERLND 54 PWATER SURO 0.183 RCNRES 46 EXTNL IVOL

PERLND 54 PWATER IFWO 0.183 RCHRES 46 EXTNL IVOL

PERLND 54 PWATER AGWO 0.126 RCHRES 46 EXTNL IVOL

IMPLND 14 IWATER SURO 4.249 RCHRES 46 EXTNL IVOL

••• DM17

J.Z_:ooz
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pEP_LND 16 PWATER PERO 2.078 RCHRES 17 EXTNL IVOL
PERLND 26 PWATER PERO 2.261 RCHRES 17 EXTNL ZVOL

PEKLND 34 PWATER PERO 3.003 RCHRES 17 EXTNL IVOL

PERLND 44 PWATER PERO 3.280 RCHRES 17 EXTNL IVOL

IMPLND 14 IWATER SURO 2.655 RCHRE$ 17 EXTNL IVOLt t wt_tt t_ t t it9 tt tttttttottovt
_tt_tt_tttt_tttt_tt.t_tt_tttt_ttt t 9* t t_t t t _tt t_

-*° MAINSTEM RAVINE
t t _ t ttits• •wvt.t•tt*•_t• ttt_t•t•_tt_ttt•tttttt •tttt.ttt*t _•tt•ttttt•tt_•_tt t_t_

*•" DM18

PERLND 16 PWATER PERO 0.789 RCHRES 18 EXTNL IVOL

PERLND 26 PWATER PERO 0.277 RCHRES 18 EXTNL IVOL

9ERLND 34 PWATER PERO 3.151 RCHRE$ 18 EXTNL IVOL

PEKLND 44 PWATER PERO 1.106 RCHRES 18 EXTNL IVOL

PEKLND 54 PWATER PERO 0.300 RCHRES 18 EXTNL IVOL

IMPLHD 14 IWATER SURO 0.296 RCHRES 18 EXTNL IVOL

"•• NORTH BRANCH RAVINE

• •• DM19

PERLND 16 PWATER PERO 0.182 RCHRES 177 EXTNL IVOL

PERLND 26 PWATER PERO 6.019 RCRRES 177 EXTNL IVOL

PERLND 34 PWATER PERO 0.167 RCHRES 177 EXTNL IVOL

PEKLND 44 PWATER PERO 5.552 RCHRES 177 EXTNL IVOL

IMPLND 14 IWATER SURO 2.617 RCHRES 177 EXTNL IVOL

• "• DM20

PERLND 16 PWATER PERO 4.007 RCHRES 193 EXTNL IVOL

PERLND 26 PWATER PERO 6.624 RCHRES 193 EXTNL IVOL

PERLND 34 PWATER PERO 2.784 RCHRES 193 EXTNL IVOL

PERLND 44 PWATER PERO 4.602 RCHRES 193 EXTNL IVOL

PERLND 54 PWATER PERO 0.116 RCNRES 193 EXTNL IVOL

IMPLND 14 IWATER SURO 3.714 RCHRES 193 EXTNL IVOL

*•° LOWER MAINSTEM

"•• DM21

PERLND 16 PWATER PERO 2.143 RCHRES 198 EXTNL IVOL

PERLND 26 PWATER PERO 6.306 RCNRES 198 EXTNL IVOL

PERLND 34 PWATER PERO 1.429 RCHRES 198 EXTNL IVOL

PEKLND 44 PWATER PERO 4.205 RCNRES 198 EXTNL IVOL

IMPLND 14 IWATER SURO 3.091 RCNRES 198 EXTNL IVOL

**• DM22

PERLND 16 PWATER PERO 0.381 RCNRES 198 EXTNL IVOL

PERLND 26 PWATER PERO 4.654 RCHRES 198 EXTNL IVOL

PERLND 34 PWATER PERO 0.218 RCHRES 198 EXTNL IVOL

PEKLND 44 PWATER PERO 2.620 RCHRES 198 EXTNL IVOL

PERLND 54 PWATER PERO 0.016 RCHRES 198 EXTNL IVOL

IMPLND 14 IWATER SURO 1.972 RCHRES 198 EXTNL IVOL

**° NONCONTIGuous GROUNDWATER BASINS

• •" GI

PERLND 16 PWATER AGWO 2.833 RCHRES 5 EXTNL IVOL

PERLND 26 PWATER AGWO 9.917 RCHRES 5 EXTNL IVOL

• •" G2

PERLND 16 PWATER AGWO 0.417 RCHRES 193 EXTNL IVOL

PEKLND 26 PWATER AGWO 1.333 RCHKE$ 193 EXTNL IVOL

• "• G3

PERLND 16 PWATER AGWO 5.083 RCNRES 193 EXTNL IVOL

PERLND 26 PWATER AGWO 17.667 RCHRES 193 EXTNL IVOL

PERLND 34 PWATER AGWO 1.167 RCHKES 193 EXTNL IVOL

PERLND 44 PWATER AGWO 4.250 RCHRES 193 EXTNL IVOL

*•* CHANNEL NETWORK LINKAGES ••*

• ** DICHARGE TO IWS LAGOONS

_y _oo/
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ttw_t_vttwtttt_t_t_tt_Qtt*9t_*tt_tt_t_wt*twttttttttw9tt99_9_t_tw_t_tt_t_tt_tt

RCHRES 360 HYDR OVOL 1 COPY 8 _NPUT _ Z

RCHRES 361 NYDR OVOL Z COPY 8 INPOT MEAN I

RCHRES 364 HYDR OVOL 1 COPY 8 INPUT I_ 1

RCHRES 365 HYDR OVCL 1 COPY 8 INPUT MEAN I

RCHRES 366 HYDR OVOL i COPY 8 INPUT MEAN 1

RCHRES 390 HYDR OVOL 1 COPY 8 INPUT MEAN 1

COPY 18 OUTPUT MEAN i COPY 8 INPUT MEAN 1

COPY 8 OUTPUT MEAN I RCHRES 400 EXTNL IVOL
_t*_tt_t_t_*_tt__te_e_e_t_teett_te_tt_et_etttt_

"'" PUMP STATION OVERFLOW TO SDS
t_t__t_*_*_*t_tt_tte_t_t_tt_t9_teeetteete_tt_e_*

RCHRES 360 HYDR OVOL 2 RCHRES 36 EXTNL IVOL

RCHRES 361 HYDR OVOL 2 RCNRES 36 EXTNL IVOL

RCHRES 366 HYDR OVOL 2 RCMRES 5 EXTNL IVOL

RCHRES 390 HYDR OVOL 2 RCHRES 39 EXTNL IVOL

"*" OVERFLOW OF IWS LAGOONS TO SDS

RCHRES 400 NYDR OVOL 2 COPY 4 INPUT MEAN I

"'" EAST BRANCH OF CREEK

RCHRES 34 HYDR OVOL 1 RCHRES 35 EXTNL IVOL

RCHRES 35 HYDR ROVOL 1 RCHRE$ 37 EXTNL IVOL

RCHRES 36 NYDR ROVOL 1 RCHRE$ 37 EXTNL IVOL

COPY 15 OUTPUT MEAN I "*" RCHRES 38 EXTNL IVOL

RCHRES 37 HYDR ROVOL 1 RCHRES 38 EXTNL IVOL

RCHRES 38 HYDR ROVOL 1 RCHRES 5 EXTNL IVOL

RCHRES 39 HYDR ROVOL 1 RCNRES 5 EXTNL IVOL

RCHRES 5 NYDR ROVOL 1 RCNRES 40 EXTNL IVOL

RCHRES 40 HYDR ROVOL 1 COPY 5 INPUT MEAN 1

*'° WEST BRANCH OF CREEK

COPY 42 OUTPUT MEAN 1 COPY 9 INPUT MEAN 1

COPY 9 OUTPUT MEAN i RCHRES 4 EXTNL IVOL

RCHRES 41 HYDR ROVOL 1 COPY 4 INPUT MEAN i

RCHRES 4 HYDR ROVOL 1 COPY 4 INPUT MEAN 1

RCHRE$ 7 NYDR ROVOL i COPY 4 INPUT MEAN 1

RCHRES 9 HYDR ROVOL 1 COPY 4 INPUT MEAN 1

COPY 4 OUTPUT MEAN I RCHRES 43 EXTNL IVOL

RCHRES 43 HYDR OVOL i RCNRES 12 EXTNL IVOL

COPY i0 OUTPUT MEAN 1 COPY 5 INPUT MEAN 1

RCHRES 12 HYDR ROVOL I COPY 5 INPUT MEAN i

"** MAINSTEM BELOW CONFLUENCE OF E. AND W. BRANCH

**" MAINSTEM ABOVE EXECUTEL TRIBUTARY

COPY 5 OUTPUT MEAN 1 RCHRES 13 EXTNL IVOL

RCHRES 13 HYDR ROVOL 1 RCHRES 14 EXTNL IVOL

RCHRES 14 HYDR ROVOL 1 COPY 48 INPUT MEAN 1

*°" EXECUTEL TRIBUTARY

RCHRES 46 HYDR ROVOL 1 RCHRES 47 EXTNL IVOL

RCHRES 47 MYDR ROVOL 1 RCHRES 17 EXTNL IVOL

RCHRES 17 HYDR ROVOL 1 COPY 48 INPUT MEAN 1

"** MAINSTEM FROM HEAD OF RAVINE TO NORTH BRANCH CONFLUENCE

COPY 48 OUTPUT MEAN 1 RCHRES 18 EXTNL ZVOL

RCHRES 18 HYDR OVOL 1 RCHRES 193 EXTNL IVOL

RCHRES 193 NYDR ROVOL l COPY 1 INPUT MEAN 1

*°* NORTH BRANCH RAVINE TO MAINSTEM

RCHRES 177 HYDR ROVOL 1 COPY 1 INPUT MEAN 1

"'" MAINSTEM FROM NORTH BRANCH CONFLUENCE TO PARK BELOW MVD CULVERT

COPY I OUTPUT MEAN l RCHRES 198 EXTNL IVOL
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END NETWORK

SCHEMATIC
<-Source-> <--Area--> <-Target-> MBLK °*°

<Name> # <-factor-> <Name> % Tbl| ..t
"_° PERLND AGWO, ArT & PET TO COPY BLOCK

°-- areas from HSPFmodel-MillerCreekAreas-DesMoines Lan_use June19.xls, 2006basins areas

PERLND 14 34.17 COPY I00 13

PERLND 16 184.81 COPY 100 13
PERLND 18 7.44 COPY 100 13
PERLND 24 512.17 COPY 100 13

PERLND 26 597.32 COPY I00 13
PERLND 28 4.64 COPY i00 13
PEKLND 34 265.34 COPY I00 13

PERLND 44 667.34 COPY i00 13

PERLND 54 66.23 COPY I00 13
PERLND 65 I00.00 COPY . I00 13

PERLND 66 347.00 COPY i00 13
PERLND 67 14.00 COPY I00 13

PEKLND 68 51.00 COPY i00 13

-°° IMPLND ArT TO COPY BLOCK

"°" 9us_ one IMPLND, so don't need to weight by area
IMPLND 14 COPY I00 14
END SCHEMATIC

MASS-LINK

<volume> <-Grp> <-Member-><--Mult--> <Target> <-Grp> <-Member ->°°"
<Name> <Name> # #<-factor-> <Name> <Name> # #°**

MASS-LINK 13

PEKLND PWATER AGWO COPY INPUT MEAN 1
PERLND PWATER PET COPY INPUT MEAN 2

PEKLND PWATER TArT COPY INPUT MEAN 3
END MASS-LINK 13

MASS-LINK 14

IMPLND IWATER IMPEV COPY INPUT MEAN 4

END MASS-LINK 14

END MASS-LINK

END RUN
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1. INTRODUCTION

As part of Parametrix's study of the drainage impact,¢ of the proposed Seattle-Tacoma International

Airport (STIA) Master Plan Update (IVIPU)on both Walker and Miller Creeks, the Environmental
Protection Agency's Hydrological Simulation Program - FORTRAN (HSPF) model was used to
simulate the hydrology of the study area. Information resulting from this computer simulation
effort will be used to evaluate the hydrologic impacts of urhanization in the watershed.

This report discusses the calibration effort for both the Walker and Miller Creek HSPF models.
The calibration team consisted of Joe Brascher (Aqua Terra) and Dave Harms (formerly of
Parametrix). Every aspect of each model was reviewed bythe tean_ and the best possible data were
used.

The calibration period consisted of water-years 1993 through 1996. Simulated streamflow volumes
over the calibration period were within I0 percent of recorded volumes. Some difficulty was
encountered m matching the magnitude of simulated streamflow peaks with recorded streamflow
peaks. Sixty-five calibration runs were performed for Miller Creek and 21 calibration runs were
performed for Walker Creek in an effort to match the magnitude of the recorded streamflow peaks.
The best possible match for the given data has been achieved. Investigation of the recorded stream-

flow data at both gage sites for Miller Creek and both gage sites for Walker Creek demonstrates
possible errorsas a result of gage malfunctions and shifting control situations. The team concluded
that these errors may have contributed to the inability to match observed streamflows with
simulated streamflows.

Comprehensive Stormwater Management Plan July 200I

STIA Master Plan Update Improvements B2- l 556-2912-00 !(28)

AR 047108



2. CALmRATION

2.1 HYDROMETEORLOGIC DATA

Two streamflow gages located in the Miller Creek watershed and two streamflow gages located in
the Walker Creek watershed were used in the calibration effort (Figure B2-1). Data for the

streamflow gages were collected by the King County Department of Natural Resources. The

calibration period covered water-years 1993 through 1996. The team selected this time period
because it is believed to contain the most reliable d_)_ However, the observed data from these

water-yeats still contained several gaps. The dates of the missing d=m are listed m Table B2-1.

Table B2-1. Dates of miming records at Miller and Walker Creek |ages.

#obs

RDF
10/1/92 1:00- 10/15/92 17:00 352
11/23/93 16:00- 12/29/93 13:00 861
9/17/94 3:00 - 10/14/94 1:00 646
12/5/94 14:00- 1/3/95 14:00 696

SR515
10/1/92 1:00- 11/24/92 17:00 1312
11/23/93 17:00-12/16/93 16:00 551
11/28/94 16:00- 1/3/95 16:00 864

Walker Creek
2/2/93 16:00-3/18/93 14:00 1054
5/23/94 9:00- 6/27/94 11:00 842

Mouth of Miller Creek
10/1/92 1:00- 10/8/92 15:00 182
12/2/93 12:00- 12/29/93 15:00 651
11/29/94 13:00 - 12/30/94 10:00 741
6/21/95 17:00 - 10/1/95 0:00 2431

2.2 PRECIPITATION RECORD

Precipitation data for the calibration period of 10/1/92 - 8/30/96 were hourly records taken at STIA.

Due to the proximity to the Miller Creek watershed, these data can be used without any
modifications.

The 46-month period of rainfall record was selected fi'om the 49 years of record at STIA for the

calibration period since this represented a wide range of precipitation conditions. The average
annual rainfall for the 49 years of record was 38.3 inches. For the period of record, 1993 had the

third lowest annual rainfall total (28.8 inches) and 1996 had the second highest annual rainfall total

(50.7 inches). By comparison, the 1994 annual rainfall total was 3.5 inches below average, and the
1995 annual rainfall total was 4.3 inches above average. Therefore, the time interval between 1993

and 1996 provided a range of precipitation conditions for calibration at a time when the land use
could be accurately estimated.
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2.3 EVAPORATION DATA

Daily evaporation data recorded at the Washington State Research and Exzension Center gage at

Puyailup have been used for this modeling effort. These data have been appended starting in water-

year 1992 by King County monthly average evaporation data.

2.4 SOILS

Both theMiUcr and Walker Creekwatershedscontaina mixtureof glacialRll,outwash,and

wetlandsoils.Considerationwas givento separatingout an _laltionalsoil/geologytypeto

represent non-typical glacial till soils that arc present in both the Miller and Walker Creek
watersheds.These glacialtillsoilsare charamerizedby unusuallydeep layersof permeable

material overlaying the fill layer. U.S. Geological Survey CLTSGS)regional parameters for till soils
are based on the assumption that the impermeable layer of till is underneath a few feet of highly

permeablesoil.Investigationofavailablesoilsdataconductedby Parametrixstaffindicatedthat
thereateareaswithintheMillerCreekbasinwhere theimpermeabletill layerisbeneatha much

deeper layer of highly permeable soil - over 20 feet of depth. Since the till layer presumably is at

approximately the same elevation throughout the basin (considering how it was formed), overall
runoff volume should not be affected by the depth of permeable material over it. The depth of

permeablematerialwouldhaveanimpacton flowauenuatio_Sincetheareasofdeeptill(greater
than20 feetdeep)arcspreadthroughoutthebasinandnotlocatedwithinone specificarea,theteam
believes that the resulting calibration parameter values for till soils arc average values

representative of the basin as a whole and not biased toward a certain portion of the basin.

2.5 MODEL PARAMETERS

The HSPF regional parameters were used as a starting point for the calibration of both the Miller
and Walker Creek watershed models. Based upon our professional judgment, changes were made

to the PERLND parameters to better reflect the hydrology of the watershed. A complete listing of
the HSPF model parameters for Miller and Walker Creeks is provided in Tables B2-2 and B2-3.

2.6 LAND USE DATA

The land use data for this model were taken from the Environmental Impact Statement prepared

several years earlier. The source of these d_)_ is beheved to be Montgomery Water Group. Since
thereisuncertaintyabouttheoriginalsourceofthelandusedab and spotverificationoflanduse

indicatedsizablediscrepanciesfromobservabledatasuchasaerialphotography,itwas decidedto

usethelatestversionofKingCountyDepartmentofNaturalResources'landuseforthecalibration

period.The King Countylanduseisbasedon 1994aerialphotos.Soilsdatawereobtainedfrom

King Countyforsimilarreasons.When King County'slandusedatawere inputtothemodel,a

comistentdropm imperviousareaforthesubbasinswas observed(TablesB2-.4throughB2-7).

Model calibrationusingthisdataalsodidnotdistinguishbetweenseparateslopecategories.
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3. MILLER CREEK

3.1 WATERSHED BOUNDARIES

Separate field investigations by Dave Harms end Ron Simmons of Parametrix identified areas
where subbasin boundaries required modification. The boundary for subbasin M11 was moved to
thenorthtoincludea portionofM24 and additionalareapreviouslyconsideredtobe outofthe

MillerCreekbasin.A new subbasin0VL23)was createdtoincludeareapreviouslyoutsideofthe

drainagebasintothewest.CityofBuriendrainagebasinmappingsuplmrtscreationof subbasin

M23 forthismodel. SubbasinM23 dischargesthroughtheH_mes depression.Anothernew

subbasin(M24)was created,primarilyasaresultofsubdividingM2, toseparatetwo conveyance

systems.M4 was subdividedintosubbasmsM4 end M4A. M4A consistsprimarilyof airport

buyoutareas,where the team estimatedthe percenteffectiveimperviousarea from aerial

photographytobeapproximately7percent.

3.2 GROUNDWATER ROUTING

Groundwaterplaysa key roleinproperlycalibratingtheMillerCreek watershed.Using the

standardassumptionthatallgroundwatergeneratedwithintheMillerCreek watershedsurface

water boundaries drains to Miller Creek upstream of the gage site, simulated streamflows at the
mouth of Miller Creek are nearly double that of observed streamflows. This result indicated that

the Miller Creek watershed conm'butes to recharging a deeper underlying aquifer. The exact

rel_onship between this deep aquifer and Miller Creek is unknown. However, a groundwater

contour map (Figure B2-2) was prepared as part of a groundwater study performed by S.S.
Papadopulos and Associates, Inc. using nearly 700 well logs. This map was used by the team as the
basis for the groundwater muting in the calibration of the Miller Creek watershed. Figures B2-3a

and B2-3b show detailedroutingschematics,which includetheroutingof allsurfacewater,
interflow, end groundwater.

t

3.3 FFABLES

Allthestage-storage-dischargerelationshipsfi'omthepreviousmodel werereviewed.As a result,
FTABLEs I,4,10,1I,12,13,14,15,16,17,34,35,50,53,and54weremodified.

Inadditiontotheabovechanges,fournew FTABLES wereaddedtothemodel:

1 Subbasin M3 detention facility. RCHRES number 33.

2 Vacca Farm. RCHR_S number 135.

3 Hermesdepression.RCHP,ES number23.

4 DownstreamofHczmesdepression.RCHRES number24.
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3.4 ROUTING

The followingchangesweremade totheMillerCreekmodelto reflectupdatedinformationabout
the watershed drainage characteristics:

• MC9 was routed to Lora Lake.

• MC4 & MC6 were routed downstream to Reach 35.

• MC6B was routed to Reach 35.

• MC7B was routed to Reach 35.

• M8 was routed to Reach 35.

• M6 was routed directly to Lake Reba.

• M9 was muted directly to Lora Lake.

• Reaches 51 and 52 were combined to form Reach 52, with FTABLE 52.

• MC3 was routed to Reach 54.

• M3 detention storage was modified based on field visit.

• Reach 50 was muted directly to reach 54 (MCDF).

• A new reach was added upstream of Reach 50.

3.5 LAKES

Arbor, Tub, and Lora Lakes are all underlain by outwash soils. Field inspection indicated that these
lakes can drop several feet below the outlets during the summer dry period. This cannot be
accomplished by evaporation alone. As a result, a small amount of seepage (0.11 cfs) from each of
the lakes was modeled.

3.6 HERMES POND

Hermes Pond is a natural depression that has been modified to serve as a stormwater detention
facility. All of subbasm 23 drains to thisdepression and there is no natural outlet. As a result, two
pumps have been installed in an attempt to keep the depression from flooding. The maximum
capacity of the outlet pipe is 0.5 cfs. Using this set of assumptions, the simulated elevation of the
depression is much higher than the observed maximum flood stage. As with the lakes, Hermes
depression is underlain by outwash soils. Using seepage in the range of 0.05 to 0.4 efs resulted in a
corresponding maximum flood stage near that which has been observed.
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3.7 CALIBRATION PERLND PARAJVEETERS

Seven PERLND parameters were adjusted m the following manner:.

• The 17SN value for all soils was doubled from 4.5 to 9.0 for till soils and from 5.0 to 10.0 for

outwash soils. This was done to increase the ability of the soil to store moisture. The basis for
this change is related to the tldck layers of permeable soil overlaying the till layer for much of
the till soils.

• INFILT was multiplied by four for all till soils in an effort to infiltrate more runoff

• INFEXP was set to 2.0 for all soils.

• DEEPFR was set to 0.33 for all soil types. This represents the loss of groundwater from the
Miller Creek watershed to a deeper aquifer.

• UZSN was doubled for all soils. This increases evaporation fi'om the soil surface and decreases

summer and fall peaks. This adjustment improved the overall simulation performance during
these time flames.

• INTFW was set to nine for till soils. This reduces the amount of surface runoff, again reducing
peak flows.

• IRC has been set to 0.7 for all till soils.
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4. MILLER CREEK CALIBRATION RESULTS

4.1 MILLER CREEK STREAMFLOW AT THE MOUTH

Calibration was performed for water-years 1993 through 1996. Total simulated runoff volume for
the calibration period was within 0.75 inch of the total observed volume (Table B2-8). Simulated
runoff vohtmes for water-years 1994 and 1996 arc within 0.60 inch of observed runoff volumes.
Simulated runoff volumes for water-years 1993 and 1995 arewithin 2.45 inches of observed runoff
volumes. However, the streamflow gage was down for 4 months during water-year 1995.
Examination of the recorded data after a gage malfunction in December and January of water-year
1995 indicates possible disruption in the reliability of the recorded data for the months of January
through May. The gage again malfunctioned starting in June of 1995 and lasting until the middle
of October 1995. These chronic problems dining water-year 1995 call into question the overall

reliability of the gaged stmamflow data for this water-year. Figures B2--4 through B2-7 show the
annual simulated and observed strcamflow for water-years 1993 through 1996 at the mouth of
Miller Creek.

4.2 MILLER CREEK STREAMFLOW DOWNSTREAM OF THE REGIONAL
DETENTION FACILITY.

Calibration was performed for water-years 1993 through 1996. Total simulated runoff volume for
the calibration period is within 0.9 inch of the total observed volume. Simulated runoff volumes
for three of the four water-years are higher than observed runoff volumes. The largest over-
simulation error is 0.56 inch, which occurs in water-year 1993. All other water-years are within
0.44 inch of observed volumes. Figures B2-8 through B2-11 show the annual simulated and
observed streamflow for water-years 1993 through 1996 downstream of the Miller Creek Regional
Detention Facility 0LDF).

4.3 PEAK FLOW EVENTS

Five peak flow events have been examined during the calibration process and are Iisted below:

• January 20, 1993 through January 31, 1993

• March 16, 1993 through March 31, 1993

• February 16, 1994 through March 15, 1994

• November21, 1995 through Deeember 21, 1995

• January 1, 1996 through January 31, 1996

Calibration plots from these events are listed in Figures B2-12 through B2-21.
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No events from water-year 1995 were used as a result of the documented malfunctions of the

stream gage during this time period. Although the February 1996 flood event is the largest of the

calibration period, it was not used because of the manipulation of the outlet gate fi'om the RDF

during this event.

Simulated strearnflows at both the mouth of Miller Creek and downsce.am of the RDF generally

match the timing, shape, and magnitude of the observed stm.amflows. Some events such as the

January 1993 event match very well, while others such as the January 1996 event do not. However,

close examination of the January 1996 event shows some potential errors in the observed data.

Figure B2-22 shows the observed streamflow for Miller Creek at both the downstream end of the

RDF and at the mouth. This figure clearly indicates that observed streamflows at the RDF are

higher than at the mouth. This is obviously not possible, so as a result, the team concluded that

some error in the observed data is likely. A comparison of observed flows at the RDF and at the

mouth reveals that peak flows at the mouth are generally three or four times higher than peak flows
at the RDF. If the ratio drops to below two, then the observed streamflow can be called into
question.
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5. WALKER CREEK

5.1 WATERSHED BOUNDARIES

The Walker Creek watershed boundary has been verified and will be used without any alterations.
However,basedontopographicalmapping,one-thirdofthegroundwaterfromsubbasinM21 has
beenroutedupstreamoftheWalkerCreekgage(FigureB2-23).

5.2 GROUNDWATER ROUTING

As with the Miller Creek watershed, groundwater plays a key role in properly calibrating the
Walker Creek watershed. Using the standardassumption that all groundwater generated within the
Walker Creek surface water boundaries drains to Walker Creek upstream of the gage site, simulated
streamflows at the mouth of Walker Creek are approximately only half that of observed
streamflows. This clearly indicates that Walker Creek is receiving groundwater from outside the
surface water boundaries. Groundwater mapping (see Figure B2-2) indicates that approximately
630 acres of the Des Moines Creek watershed contribute grolmdwater to the Walker Creek
watershed. As a result, 630 acres of till-grass soil has been added to the Walker Creek model. This
PERLND uses an INFILT of 0.12, while the rest of the parameters correspond to regional values.
Only the groundwater from this PERLND contributes to the Walker Creek watershed.

5.3 WALKER CREEK WETLAND

The WalkerCreek wetland controls all of the runoff from subbasins MC-8, MC-SB, MC-9, and 20.

There is a semi-blocked culvert that carries flows under Des Moines Way. Exact flow capacity of
the culvert is unknown; however, using streamflow gage 42c, a rough approximation of the
capacity is that of a 36-inch culvert.

5.4 FI'ABLES

All the stage-storage-discharge relationships from the previous model were reviewed. As a result,
FTABLEs 18, 19, and 20 were modified.

FTABLE 20 represents a large wetland at the headwaters of Walker Creek. The stage-storage-
discharge relationship for this wetland is based on previous modeling efforts and is believed to be
accurate.

5.5 CALIBRATION PERLND PARAMETERS

Four PERLND parameters were adjusted in an effort to obtain an acceptable calibration:

• INFEXP was set to 2.0 for all soils.

• AGWRC was set to 0.996.
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• INTFW was set to two for till soils. This moves most of the surface runoff away from
interflow.

• IRC was set to 0.15 for all soils. This allows the interflow to respond rapidly, causing higher

peak flows.

5.6 WALKER CREEK CALIBRATION RESULTS

Calibration was performed for water-years 1993 through 1996. Total simulated runoff volume at
the mouth of Walker Creek for the calibration period is within 3.28 inches of the total observed
volume (Table B2-9). Simulated runoff volumes for water-years 1994, 1995, and 1996 are within
0.7 inch of observed runoff volumes. The simulated runoff volume for water-year 1993 is below
the observed nmoff volume by 2.86 inches, which represents most of the volume deficiency.
However, the streamflow gage installed in September 1992 malfunctioned at different times during
water-years 1993 and 1994. This led the team to question the accuracy of the observed data for
water-year 1993. Figures B2-24 through B2-27 show the annual simulated and observed
srccamflow for water-years 1993 through 1996 at the mouth of Walker Creek. Total simulated
nmoff volume at the upper gage of Walker Creek for the calibration period is within 1.36 inches of
the total observed volume (Table B2-9). Figures B2-28 through B2-31 show the annual simulated
and observed streamflow for water-years 1993 through 1996 at the upper Walker Creek gage.

5.7 PEAK FLOW EVENTS

Fivepeakfloweventshavebeenexaminedduringthecalibrationprocessandarelistedbelow:

• February5,1996throughFebruaryI0,1996

• February13,1995throughFebruary28,1995
• December13,1994throughDecember3I,1994
• April2,1996throughApril30,1996
• Novernbcr2,1995throughNovember30,1995

CalibrationplotsfromtheseeventsarelistedinFiguresB2-32throughB2-41.

No eventsfromwater-year1993were usedasa resultofthedocumentedmalfunctionsof the
stream gage during this time period.

Simulated streamflows at the mouth of Walker Creek generally match the timing and shape of the
observed streamflows. However, the peak flows for water-years 1993 and 1994 are generally too
low at both the upper gage and at the mouth. Peak streamflows for water-years 1995 and 1996 are
much closer to observed flows for both gage locations.

In addition to the recorded streamflow data at the upper Walker Creek gage 42.c, hand-measured
data points were recorded for this same location. These data points were compared to the simulated

sl_eamflow data and the recorded sla'eamflow data for each of the days that data exists (Table B2-
10). Since hand-recorded streamflow data can occur at any time during the day, it should not be
expected that these data points should match exactly. A comparison of the daily average flow and
the daily maximum flow against the hand-measured streamflow shows that for summer low flow
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conditions the numbers are nearly identical, but for winter peak flow events the numbers vat),

greatly. Overall, the hand-measured streamflows, the recorded or (gagcxl) stre,amflows, and the
simulated strearnflows exhibit a fairly good match, indicating that the model has replicated general

streamflow characteristics.
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Table B2-9. Walker Creek runoff volumes: calibration period water-years 1993 through 1996.

Walker Creek at mouth nmoffvoitunes: calibration period water-years 1993 through 1996.

Water-Year Observed Mouth Simulated Mouth Simulated minus Observed Mouth
(inches) (inches) (inches)

1993 15.64 12.78 -2.86

1994 11.41 10.7 -0.71

1995 17.54 17.59 0.05

1996 24.04 24.28 0.24

Total 68.63 65.335 -3.28

Walker Creek upper gage runoffvolttmes: calibration period water-years 1993 through 1996.

Water-Year Observed Mouth Simulated Mouth Simulated minus Obaerved Mouth
(inches) (inches) (inches)

1993 9.64 8.16 -1.48

1994 8.38 6.75 -1.63

1995 9.01 9.43 0.42

1996 I 1.09 12.42 1.33

Total 38.12 36.76 -1.36

Comprehensive Stormwater Management Plan July 2001
STIAMaster Plan Update Improvements B2-54 556-2912-001(28)

AR 047162



Table B2-10. Spot field-measured flows for Walker Creek gage 42c (upper Walker Creek gage).

Field Measured Data Observed Gage 42C Simulated Data

Flow Daily Average Hourly Max For Day Daily Average Hourly Max For Day
Date (ofs) (cfs) (ofs) (ofs) (ofS)

09/06/90 0.93 N/A N/A N/A N/A

10/07/90 0.94 1.04 1.14 0.70 0.71

11/06/90 1.23 1.27 1.30 0.86 0.86

11/09/90 19.15 11.94 23.00 9.32 17.76

02/05/91 2.69 3.93 10.80 2.99 5.15

03/26/91 1.47 1.49 1.60 2.21 2.25

04/04/92 24.71 22.35 26.00 16.26 21.21

05/17/91 1.36 1.30 1.40 1.55 1.62

09/05/91 1.32 1.34 1.40 0.95 0.96

IO/14/91 1.37 1.40 1.40 0.77 0.77

11/14/91 1.57 1.55 1.60 0.8 0.81

11/19/91 6.74 3.78 7.10 2.61 3.83

12/05/91 11.51 5.89 11.00 4.71 7.15

01/29/92 10.76 6.77 14.00 4.51 8.61

01/30/92 4.25 5.71 9.50 4.93 7.23

03/19/92 1.46 1.55 1.60 1.76 1.79

04/16/92 2.39 2.09 4.90 3.37 10.65

05/22/92 1.38 1.20 1.20 1.2 1.21

08/05/92 1.14 1.30 1.30 0.81 O.81

09110/92 1.31 1.24 1.40 0.73 0.73

11/I 7/92 1.04 1.92 3.00 1.44 3.28

02/10/93 1.21 1.29 1.30 1.44 1.47

03/16/93 1.25 1.97 5.10 2.37 6.88

04/16/93 1.25 1.62 1.70 1.88 2.49

09/16/93 0.76 0.90 0.90 0.74 0.74

10/26/93 0.97 1.20 1.20 0.7 0.70

11/30/93 1.52 1.96 2.92 1.84 7.48

01/19/94 0.98 1.30 1.30 1.06 1.07

02/14/94 1.82 3.11 4.48 1.59 2.39

04/21/94 1.35 0.93 0.93 1.5 1.56

07/18/94 0.68 1.00 1.00 0.79 0.79

08/25/94 0.88 0.82 0.82 0.67 0.68

09/22/94 0.84 0.87 0.89 0.65 0.66

10/20/94 0.94 0.88 0.89 0.63 0.66
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Table B2-10. Spot field-measured flows for Walker Creek gage 42e (upper Wailu_r Creek gage) (continued).

Field Measured Data Observed Gage 42C S/mulated Dat_

Flow Daily Average Hourly Max For Day Daily Average Hourly Max For Day
Date (cfs) (cfs) (cfs) (cfs) (efs)

01/I1/95 2.36 2.41 3.00 2.61 3.40

02/09/95 1.34 1.43 1.60 2 2.03

05125/95 1.32 1.30 1.30 1.16 1.17

07/I0/95 1.43 1.36 2.40 1.04 1.19

08/08/95 1.16 1.16 1.25 0.86 0.86

09/13/95 0.81 0.72 0.72 0.79 0.79

10/20/95 3.17 1.50 3.03 1.77 4.21

01/05/96 1.21 1.22 1.30 2.6g 3.58

04/I0/96 1.21 1.23 1.30 1.86 1.88
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6. SUMMARY

This computer calibration effort resulted in calibrated models for both the Miller and Walker Creek
wazcrsheds. The final calibrations include all of the best available data. Each stage-storage-

discharge relationship was derived from field data or topographical mapping. The land use data
were updated based on the King County land use coverage. The watershed boundaries were altered
to include an additional 300 or so acres to the northwest as a result of field investigations.

Simulated streamflow volumes over the calibration period are within 10 percent of recorded
volumes.Therewas some difficultymatchingthemagnitudeofrecordedsuv.amflowpeaks.A
totalof65calibrationrunswereperformedforMillerCr_k and21 calibrationrunswereperformed

forWalkerCreekinan efforttomatchthemagnitudeofthere_ordedsu'eamflowpeaks.The best
possible match for the given data has been achieved. Investigation of the recorded strearnflow data
atbothgagesitesforMillerCrc_kandbothgagesitesatWalkerCreekdemonstratessomepossible
errors as a result of gage malfimctions and shifting control situations. The team believes these
errors may contribute to the inability for simulated streamflows to match observed strearnflows.

Most importantly, both calibration HSPF models behave in a consistent manner, which will enable

them to be used to study the impacts of differing land use conditions that are proposed for both
these watersheds.
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MILLER CREEK HSPF CALIBRATION
MODEL INPUT FILE



RUN

GLOBAL

..* FILE: mil165.inp REVISED Aug 2000 Joe Brascher(atc)

*** for parameterix
*** SEATAC AIRPORT HSPF BASIN MODEL OF MILLER CREEK

*** - POST-MILLER CK DETENTION FACIITY 10/92-6/93

... m23 AND M24 new area west of m2. Flows to rdf

MILLER CREEK BASIN HSPF MODEL

START 1989 01 1 0 0 END 1996 8 30 24 0

RUN INTERP OUTPUT LEVEL 3

RESUME 0 RUN 1

END GLOBAL

FILES

<type> <fun>***c ............ fname ............................................. •
MESSU 24 D: \PARA\ SEATAC \MILLER \MILL. MES

WDM 25 D: \PARA\ SEATAC \MILLER \MILL. WDM

61 D: \PARA\ SEATAC\MILLER\ PER. L61

62 D: \ PARA\SEATAC\MILLER\RCH. L62
END FILES

OPN SEQUENCE

INGRP INDELT 01 :00

PERLND 14

PERLND 16

PERLND 18

PERLND 2 4

PERLND 26

PERLND 28

PERLND 34

PERLND 44

PERLND 54

IMPLND 14

RCHRES 1

RCHRES 23

RCHRES 24

RCHRES 2

RCHRES 3

RCHRES 33

RCHRES 4

RCHRES 5

RCHRES 50

RCHRES 52

RCHRES 53

RCHRES 54

RCHRES 34

RCHRES 135

RCHRES 35

RCHRES I0

RCHRES 16

RCHRES 11

R CHRES 13

RCHRES 12

RCHRES 15

RCHRES 14

RCHRES 17

END INGRP

July2001
556-2912.001 (28)

AR 047185



OPN SEQUF_CE

COPY
TIMESERIES

Copy -opn * *"
# - # NPT NMN ***

1 5 I

END TIMESERIES

END COPY

PERLND

GEN- INFO

<PLS > Name NBLKS Unit-systems Printer ***

# - # User t-series Engl Me_r **"
in out **"

14 TFF- TILL FOR FLT 1 1 1 1 61 0

16 TFM- TILL FOR MOD 1 1 1 1 61 0

18 TFS- TILL FOR STP 1 1 1 1 61 0

24 TGF- TILL GR FLT 1 1 1 1 61 0

26 TGM- TILL GR MOD 1 1 1 1 61 0

28 TGS- TILL GR STP 1 1 1 1 61 0

34 OF - OUTWASH FOR 1 1 1 1 61 0

44 OG - OUTWASH GR 1 1 1 1 61 0

•-*PERLND FOR NEW AIRPORT FILL; NONE IN CALIBRATION

45 AIRPORT FILL 1 1 1 1 61 0

54 SA - WETLANDS 1 1 1 1 61 0

64 RES- GROUNDWATER 1 1 1 1 61 0

END GEN- INFO

ACTIVITY

<PLS > ************* Active Sections *****************************

# - # ATMP SNOW PWAT SED PST PWG POAL MSTL PEST NITR PHOS TRAC ***

14 200 0 0 1 0 0 0 0 0 0 0 0 0
END ACTIVITY

PR INT -INlmO

<PLS • ********************* Print-flags ************************* PIVL PYR
# - # ATMP SNOW PWAT SED PST PWG PQAL MSTL PEST NITR PHOS TRAC *********

14 200 0 0 5 0 0 0 0 0 0 0 0 0 1 9
END PRINT- INFO

PWAT- PARMI

<PLS > ***************** Flags ********************

# - # CSNO RTOP UZFG VCS VUZ VNN VIFW VIRC VLE ***

14 0 0 0 0 0 0 0 0 0

16 0 0 0 0 0 0 0 0 0

18 0 0 0 0 0 0 0 0 0

24 0 0 0 0 0 0 0 0 O

26 0 0 0 0 0 0 0 0 0

28 0 0 0 0 0 0 0 0 0

34 0 0 0 0 0 O 0 0 0

44 0 0 0 0 0 0 0 0 0

45 0 0 0 0 0 0 0 0 0

54 0 0 0 0 0 0 0 0 0

64 0 0 0 0 0 0 0 0 0
END PWAT- PARM1

PWAT -PARM2

<PLS • ***

# - # ***FOREST LZSN INFILT LSUR SLSUR KVARY AGWRC

z4 9.0000 o.s2oo 400.00 o.osoo o.sooo 0.9960

July 200/
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16 9 0000 0.3200 400.00 0 i000 0.5000 0.9960

18 9 0000 0.3200 200.00 0 2000 0.5000 0.9960

24 9 0000 0.1200 400.00 0 0500 0.5000 0.9960

26 9 0000 0.1200 400.00 0 I000 0.5000 0.9960

28 9 0000 0.1200 200.00 0 2000 0.5000 0.9960

34 I0 0000 2.0000 400.00 0 0500 0.3000 0.9960

44 I0 0000 0.8000 400.00 0 0500 0.3000 0.9960

45 7 5000 0.0200 300.00 0 0700 0.0000 0.9000

54 8 0000 2.0000 i00.00 0 0010 0.5000 0.9960

END PWAT-PARM2

PWAT-PARM3

<PLS >***

# - #*** PETMAX PETMIN INFEXP INFILD DEEPFR BASETP AGWETP

14 2.0000 2.0000 0.33 0.00 0.0

16 2.0000 2.0000 0.33 0.00 0.0

18 2.0000 2.0000 0.33 0.00 0.0

24 2.0000 2.0000 0.33 0.00 0.

26 2.0000 2.0000 0.33 0. 0.

28 2.0000 2.0000 0.33 0. 0.

34 2.0000 2.0000 0.33 0.00 0.0

44 2.0000 2.0000 0.33 0. 0.

54 I0.000 2.0000 0.33 0. 0.7

END PWAT-PARM3

PWAT-PARM4 ...
<PLS >

# - # CEPSC UZSN NSUR INTFW IRC LZETP***
14 0.2000 1.5000 0.3500 9.000 0.7000 0.7000

16 0.2000 0.7500 0.3500 9.000 0.7000 0.7000
18 0.2000 0.4500 0.3500 9.000 0.3000 0.7000

24 0.I000 0.7500 0.2500 9.000 0.7000 0.2500

26 0.I000 0.3750 0.2500 9.000 0.7000 0.2500

28 0.I000 0.2250 0.2500 9.000 0.3000 0.2500

34 0.2000 0.7500 0.3500 0.000 0.7000 0.7000

44 0.I000 0.7500 0.2500 0.000 0.7000 0.2500

54 0.I000 2.2500 0.5000 1.000 0.7000 0.8000

END PWAT-PARM4

PWAT-STATEI

<PLS > PWATER s_a_e variables***

# - #*** CEPS SURS UZS IFWS LZS AGWS GWVS
14 0.078 0 0.2500 0.10 2.000 2.000 0.000

16 0.078 0 0.2500 0.i0 2.000 2.000 0.000

18 0.078 0 0.2500 0.I0 2.000 2.000 0.000

24 0.051 0 0.2500 0.I0 2 000 2.000 0.000

26 0.051 0 0.2500 0.10 2 000 2.000 0.000

28 0.051 0 0.2500 0.I0 2 000 2 000 0.000

34 0.078 0 0.2500 0.I0 2 000 2 000 0.000

44 0.051 0 0.2500 0.I0 2 000 2 000 0.000

45 0.051 0 0.2500 0.I0 2 000 2 000 0.000

54 0.051 0 0.2500 0.10 2 000 2 000 0.000

64 0.051 0 0.2500 0.I0 2 000 2 000 0.000

END PWAT-STATEI

END PERLND

IMPLND

GEN- INFO

<ILS > Name Unit-systems Printer ***

# - # User t-series Engl Metr ***
in out ***
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14 IMPERVI OUS 1 1 1 60 0

END GEN- INFO

ACTIVITY

<ILS • *_******..... Active Sections tit.

# - # ATMP SNOW IWAT SLD IWG IQAL **"

14 0 0 1 0 0 0

END ACTIVITY

PRINT -INFO

<ILS > ******** Print-flags ._.t.t.t PIVL PYR

# - # ATMP SNOW IWAT SLD IWG IQAL ***_*'*'*
14 0 0 6 0 0 0 1 9

END PRINT-INFO

IWAT- PARMI

<ILS > Flags *** "**

# - # CSNO RTOP VRS VNN RTLI *** *'*

14 0 0 0 0 0
END IWAT- PARM1

IWAT -PARM2

<ILS > "*"

# - # LSUR SLSUR NSUR RETSC """

14 I00.00 0.0100 0.I000 0.I000

END ZWAT- PARM2

IWAT -PARM3

<ILS • *--

# - # PETMAX PETMIN *""
14

END IWAT- PARM3

IWAT -STATE 1

<ILS > IWATER state variables *-*

# - # RETS SURS *--

14 1.0000E-3 1.0000E-3

END IWAT- STATE1

END IMPLND

EXT SOURCES

*** NOTE: The only RCHRES that precip and PET are applied to are lakes.
*it

<-Volume-> <Member> SsysSgap<--Mult-->Tran <-Target vols> <-Grp> <-Member-> *-*
<Name> # <Name> # tem s_rg<-factor->strg <Name> # # <Name> # # *-*
*** PRECIP/EVJtP TO PERVIOUS/IMPERV SURFACES

WDM 2 PREC ENGLZERO 1.00 PERLND 14 200 EXTNL PREC

WDM 2 PREC ENGLZERO 1.00 IMPLND 14 EXTNL PREC

WDM I010 EVAP ENGLZERO 0.8 PERLND 14 18 EXTNL PETINP

WDM I010 EVAP ENGLZERO 0.8 PE_ 24 28 EXTNL PETINP

WDM 1010 EVAP ENGLZERO 0.8 PER/_ 34 54 EXTNL PETINP

WDM I010 EVAP ENGLZERO 0.8 PERLND 64 EXTNL PETINP

WDM I010 EVAP ENGLZERO 0.8 IMPLND 14 EXTNL PETINP
*** PRECIP/EVAP TO LAKES

WDM 2 PREC ENGLZERO RCHRES 1 EXTNL PREC

WDM I010 EVAP ENGLZERO 0.8 RCHRES 1 EXTNL POTEV

WDM 2 PREC ENGLZERO RCHRES 4 EXTNT_ PREC

WDM I010 EVAP ENGLZERO 0.8 RCHRES 4 EXTNL POTEV

WDM I010 EVAP ENGLZERO 0.8 RCHRES 1 EXTNL POTEV

WDM 2 PREC ENGLZERO RCHRES 1 EXTNL PREC

WDM I010 EVA9 ENGLZERO 0.8 RCHRES 4 EXTNL POTEV

WDM 2 PREC ENGLZERO RCHRES 4 EXTNL PREC
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WDM 2 PREC ENGLZERO RCHRES II EXTNL PREC

WDM I010 EVAP ENGLZERO 0.8 RCHRES II EXTNL POTEV

WDM 2 PREC ENGLZERO RCHRES 13 EXTNL PREC

WDM I010 EVA9 ENGLZERO 0 •8 RCHRES 13 EXTNL PO_ TM

WDM 2 PREC ENGLZERO RCHRES 23 EXTITL PREC

WDM 1010 EVAP ENGLZER0 0.8 RCHRES 23 EXTNL POTEV

WDM 2 PREC ENGLZERO RCHRES 34 EXT_TL PREC

WDM I010 EVA_ ENGLZERO 0.8 RCRRES 34 EXTNL POTEV

WDM 2 PREC ENGLZERO RCHRES 53 EXTNL PREC

WDM 1010 EVAP ENGLZERO 0.8 RCHRES 53 EXTNL POTEV

WDM 2 PREC ENGLZERO RCHRES 54 EXTNL PREC

WDM 1010 EVAP ENGLZERO 0.8 RCHRES 54 EXTNL POTEV

END EXT SOURCES

EXT TARGETS

• -Volume-> <-GRID> <-Member-><--Mult-->Tran <-Volume-> <Member> Tsys Tgap Amd ***

<Name> # <Name> # #<-factor->strg <Name> # <Name> tem strg strg'*"
• ** UPPER MILLER CREEK GROUNDWATER PUMPING

COPY *** 10UTPL_I " MEAN 1 12.1 WDM 18 FLOW ENGL REPL

•** GAUGE POINTS (17-MOUTH, 54-MILLER RDF, 50-SR 518, 18-WALKER CK)

RCHRES 17 HYDR RO WDM 33 FLOW ENGL REPL

RCHRES 54 HYDR RO WDM 34 FLOW ENGL REPL

RCHRES 50 HYDR RO *'* WDM 35 FLOW ENGL REPL

RCHRES 18 HYDR RO *** WDM 36 FLOW ENGL REPL

• ** MISC (20-WALKER WETLAND, 55-SR509, 56-IST AVE, lmARBOR LAKE)
RCHRES 23 HYDR STAGE *** WDM 91 STAG ENGL REPL

RCHRES 20 HYDR RO *** WDM 37 FLOW ENGL REPL

RCHRES 55 HYDR RO *** WDM 38 FLOW ENGL REPL

RCHRES 62 HYDR RO *** WDM 39 FLOW ENGL REPL

RCHRES 1 HYDR RO *** WDM 80 FLOW ENGL REPL

• -Volume-> <-Grp> •-Member->•--Mult-->Tran •-Volume-> <Member> Tsys Tgap Amd ***

<Name> # <Name> # #<-factor->strg <Name> # <Name> tem strg strg***
***MOUTH

RCHRES 54 HYDR RO 1 1 0.000419 WDM 60 SIMQ ENGL REPL

RCHRES 17 HYDR RO I 1 0.000213 WDM 70 SIMQ ENGL REPL
END EXT TARGETS

SCHEMATIC

< -Source -> • --Area --> < -Target -> MBLK ** *
<Name> # <-factor-> <Name> # Tbl# .t.

•** SUB-CATCHMENT 1 all agwo goes to sound
PERLND 16 3.41 RCHRES 1 6

PE_ 26 232.36 RCHRES 1 6

PERLND 34 3.07 RCHRES 1 6

PERLND 44 38.03 RCHRES 1 6

PERLND 54 3.87 RCHRES 1 6

IMPLND 14 56.14 RCHRES 1 2

•** SUB-CATCHMENT 2 10% of area GW goes to vaca 90% goes to sound
PEI_ 16 5.56 RCHRES 2 6

PERLND 26 200 05 RCHRES 2 6

PERLND 34 0 46 RCHRES 2 6

PERLND 44 38 71 RC_S 2 6

PERLND 16 0 56 RCHRES 135 7

PERLND 26 20 01 RCHRES 135 7

PERLND 34 0 05 RCHRES 135 7

PEmmm 44 3 s'_ Rc_mEs13S "_
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IMPLND 14 42.22 RCHI_ES 2 2

**- SUB-CATCH}TENT 23 New subbasin 15 % OF GW GOES TO VACCA 85% TO SOUND

PE_ 16 3.09 RCHRES 23 6

PER_ 26 156.15 RCH_S 23 6

PERLND 34 2.25 RCHRES 23 6

PE_ 44 45.84 RC_KRES 23 6

PERLND 16 0.46 RCHRES 135 7

PERLND 26 23.42 RC_S 135 7

PERI_ 34 0.34 RC_S 135 7

PERLND 44 6.88 RCHRES 135 7

IMPLND 14 58.44 RC_S 23 2

*** SUB-CATCHMENT 24 New subbasin 60 % OF GW GOES TO 11 40% TO SOUND

PERLND 26 135.43 RC_S 24 6

PERLND 34 2.02 RCHRES 24 6

PERLND 44 69.29 RCHRES 24 6
PERLND 26 81.26 RCHRES II 7

PERLND 34 I. 21 RCHRES II 7

PE_ 44 41 -57 RCIqI_ES ii 7

IMPLND 14 79.98 RCHRES 24 2

*** SUB-CATCHMENT 3 agwo goes to vaca(135)

PERLND 16 8.26 RCHRES 3 6

PERLND 26 108.38 RCHRES 3 6

PERLND 34 16.02 RCHRES 3 6

PERLND 44 102.89 RC_S 3 6

PERLND 54 0.04 RCHRES 3 6

PERLND 16 8.26 RCHRES 135 7

PERLND 26 108.38 RCHRES 135 7

PERLND 34 16.02 RCHRES 135 7

PERLND 44 102.89 RCHRES 135 7
PERLND 54 0.04 RCHRES 135 7

IMPLND 14 27.30 RCR_S 3 2

*** SUB-CATCHMENT 4 10% of agwo goes to rchres 90% goes to sound

PERLND 16 2.95 RCHRES 4 6

PERLND 26 85.95 RCHRES 4 6

PERLND 34 3.75 RCH_S 4 6

PE_ 44 92.06 RCHRES 4 6

PERLND 16 0.30 RCHRES 4 7

PERLND 26 8.60 RCHRES 4 7

PERLND 34 0.38 RCHRES 4 7

PERLND 44 9.21 RCHRES 4 7

IMPLND 14 18.43 RCHRES 4 2

*** SUB-CATCHMENT 4a 70% of agwo goes to rchres 30% goes to sound
PERLND 16 8 66 RCHRES 4 6

PERLND 26 61 64 RCHP_E S 4 6

PERLND 34 22 06 RCHRES 4 6

PERLND 44 78 09 RCHRES 4 6

PERLND 54 12 50 RCHRES 4 6

PERLND 16 6 06 RCHRES 4 7

PERLND 26 43 15 RCHRES 4 7

PERLND 34 15 44 RC_S 4 7

PERLND 44 54 66 RCHRES 4 7

PERLND 54 8 75 RCHRES 4 7

IMPLND 14 29 14 RCHRES 4 2

**" SUB-CATCHMENT 5

PERLND 26 10.29 RCHRES 5 1

PERLND 44 50.04 RCHRES 5 1

PERLND 54 I0 .74 RCHI%ES 5 1
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IMPLND 14 16.31 RCHRES 5 2

.t. SUB-CATCHMENT 6

PE_ 16 I0.66 RCHRES 53 1

PERLND 26 41.08 RCHRES 53 1

PERLND 34 21.75 RCHRES 53 1

PERLND 44 13 •39 RCHRES 53 1

PE_ 54 0.82 RCHRES 53 1

IMPLND 14 7.14 RCHRES 53 2

• ** SUB-CATCHMENT 8

PERLND 44 22.21 RCHRES 35 1

IMPLND 14 6 •60 RCH_S 35 2

• ** SUB-CATCHMENT 9

PERLND 16 4.94 RCHRES 34 1

PERLND 26 14.32 RCHRES 34 1

PERLND 34 0.05 RC_ 34 1

PERLND 44 56.70 RCHRES 34 1

PERLND 54 0 .01 RCHRES 34 1

IMPLND 14 22.46 RCHRES 34 2

•** SUB-CATCHMENT I0

PERLND 16 4 .15 RCHRES I0 1

PERLND 26 3I. 94 RCHRES I0 1

PERLND 44 95.23 RCHRES I0 1

IMPLND 14 71.97 RCHRES 10 2

•** SUB-CATCHMENT 11 25% OF AGWO GOES TO 15

PERLND 16 0.89 RCHRES II 6

PERLND 26 217.92 RCHRES II 6

PERLND 34 1.32 RCHRES II 6

PERLND 44 65 •65 RCHRES II 6

PERLND 16 0.67 RCHRES II 7

PERLND 26 163.44 RC_S II 7

PERLND 34 0.99 RCHRES II 7

PERLND 44 49.24 RCHRES ii 7

PERLND 16 0.22 RCH_S 15 7

PERI2/D 26 54.48 RCHRES 15 7

PERLND 34 0.33 RCHRES 15 7

PERLND 44 16.41 RCHRES 15 7

IMPLND 14 230.80 RCHRES II 2

_** SUB-CATCHMENT 12

PERLND 16 0.39 RCHRES 12 1

PERLND 26 I01.18 RCHRES 12 1

PERLND 34 5.64 RCHRES 12 1

PERLND 44 54.98 RCHRES 12 1

PERLND 54 0.64 RCHRES 12 1

IMPLND 14 79.83 RCH_S 12 2

•** SUB-CATCHMENT 13

PERLND 16 0.79 RCHRES 13 1

PERIATD 26 197.68 RCHRES 13 1
IMPLND 14 27 .66 RCHRES 13 2

•** SUB-CATCHMENT 14 50% OF AGWO GOES TO SOUND

PERLND 16 0 24 RCHRES 14 6

PE_ 26 118 67 RCHI_ES 14 6

PERLND 34 13 46 RCHRES 14 6

PERLND 44 41 91 RCHRES 14 6

PERLND 16 0 12 RCHRES 14 7

PERLND 26 59 34 RCHRES 14 7

PERLND 34 6 73 RCHRES 14 7

PERI/_D 44 20 95 RCHRES 14 7
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IMPLND 14 20 .66 RCHRES 14 2

*** SUB-CATCHMENT 15

PERLND 16 6.59 RCHRES 15 1

PERLND 26 49.55 RCHRES 15 1

PE_LND 34 50.09 RCHRES 15 1

PERLND 44 86.52 R CI-IRES 15 1

IMPLND 14 19.47 RCHRES 15 2
*** SUB-CATCHMENT 16

PERLND 16 I0 .93 RCHRES 16 1

PERLND 26 30.30 RCHRES 16 1
PERLND 34 20 .03 RCHRES 16 1

PERLND 44 31 .42 RCHRES 16 1

IMPLND 14 15 .54 RCHRES 16 2
*-* SUB-CATCHMENT 17 AGWO GOES TO SOUND

PERLND 16 0.90 RCHRES 17 6

PERLND 26 16 .31 RCHRES 17 6

PERLND 34 34 .82 RCHRES 17 6

PERLND 44 82 .II RCHRES 17 6

PERLND 54 2.19 RCHRES 17 6

IMPLND 14 i0 .49 RCHRES 17 2
*** SUB-CATCHMENT MC-I

PERLND 26 0.17 RCHRES 52 1
PERLND 44 8 .21 RCHRES 52 1

PERLND 54 0.27 RCHRES 52 1

IMPLND 14 0 .09 RCHRES 52 2
** * SUB- CATCHMENT MC- 2

PERLND 16 0.08 RCHRES 53 1

PERLND 26 0.64 RCHRES 53 1

PERLND 34 6 .72 RCHRES 53 1

PERLND 44 I0 .43 RCHRES 53 1

PERLND 54 15.25 RCHRES 53 1

IMPLND 14 0.27 RCHRES 53 2

** * SUB -CATCHMENT MC- 3

PERLND 34 5 .44 RCHRES 54 1
PERLND 44 5 .03 RCHRES 54 1

PERLND 54 2 .28 RCHRES 54 1

IMPLND 14 0. II RCHRES 54 2
*** SUB-CATCHMENT MC-4

PERLND 44 17.32 RCHRES 135 1

PERLND 54 14.41 RCHRES 135 1

IMPLND 14 1 .77 RCHRES 135 2

** * SUB -CATCHMENT MC -5

PERLND 26 13.49 RCHRES 35 1

PERLND 44 31 .06 RCHRES 35 1

PERLND 54 5 .95 RCHRES 35 I

IMPLND 14 2 .50 RCHRES 35 2
*** SUB-CATCHMENT MC-6

PERLND 44 17 .75 RCHRES 35 1

PERLND 54 6 .54 RCHRES 35 1

IMPLND 14 0.95 RCHRES 35 2
*** SUB-CATCHMENT MC-6B

PERLND 26 34 .94 RCHRES 35 1

PERLND 34 7 .81 RCHRES 35 1

PERLND 44 52 .91 RCHRES 35 1

PERLND 54 4 .61 RCHRES 35 1

IMPLND 14 3 .14 RCHRES 35 2
*** SUB-CATCHMENT MC-7
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PERLND 26 12.66 RCHRES 16 1

PERLND 44 33 •53 RCHRES 16 1

PERLND 54 4.16 RCRRES 16 1

IMPLND 14 3.88 RCHRES 16 2

• "* SUB-CATCHMENT MC-7B

PERLND 26 36.16 RCHRES 16 1

PERLND 44 8.46 RCHRES 16 1

PERLND 54 1.92 RCHRES 16 1

IMPLND 14 2.12 RCHRES 16 2

•*_all sdn basin agwo goes to 35
•** SUB- CATCHMENT SDN- 1

PERLND 26 3.23 RCHRES 52 6

PERLND 44 2.11 RCHRES 52 6

PERLND 54 0.20 RCRRES 52 6

PERLND 26 3.23 RCHRES 135 7

PERLND 44 2. II RCHRES 135 7

PERLND 54 0.20 RCHRES 135 7

IMPLND 14 8.29 RCHRES 52 2

•** SUB-CATCHMENT SDN-I-LWR

PERLND 44 4.97 RCHR.ES 52 6

PERLND 54 0.07 RCHRES 52 6

PERLND 44 4.97 RCHRES 135 7

PERLND 54 0.07 RCHRES 135 7

IMPLND 14 0.38 RCHRES 52 2

•*" SUB-CATCHMENT SDN-I-OFF

PERLND 26 29.12 RCHRES 52 6

PERLND 44 3.62 RCHRES 52 6

PERLND 54 I. 67 RCHRES 52 6

PERLND 26 29.12 RCHRES 135 7

PERLND 44 3.62 RCHRES 135 7

PERLND 54 1.67 RCHRES 135 7

IMPLND 14 11.50 RCHRES 52 2

• ** SUB-CATCHMENT SDN-2

PERLND 26 10.41 RCHRES 52 6

PERLND 44 3.04 RCHRES 52 6

PERLND 26 10.41 RCHRES 135 7

PERLND 44 3.04 RCHRES 135 7

IMPLND 14 33.22 RCHRES 52 2

•*" SUB-CATCHMENT SDN-2X

PERLND 26 1.37 RCHRES 52 6

PERLND 44 5.84 RCHRES 52 6

PERI2/D 26 1.37 RCHRES 135 7

PE_ 44 5.84 RCHRES 135 7

IMPLND 14 0.28 RCHRES 52 2

•*" SUB-CATCHMENT SDN-3

PERLND 26 49.79 RCHRES 54 6

PE_ 26 49.79 RCHRES 135 7

IMPLND 14 15. B2 RCHRES 54 2

•** SUB-CATCHMENT SDN-3X

PERLND 16 0.65 RCHRES 54 6

pERI 26 s.1 RC. S s4 6
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PER_ 34 13 •64 RC_S 54 6

PERLND 44 5 •34 RCHRES 54 6

PERI_ 54 0.57 RCHRES 54 6

PERI2/D 16 0.65 RCHRES 135 7

PERLND 26 5 •17 RCHRES 135 7

PER/2/D 34 13.64 RC_S 135 7

PERI_ 44 5.34 RC_S 135 7

PERLND 54 0.57 RCHRES 135 7

•** SUB-CATC_ SDN-4

PER_ 26 24.43 RC_S 52 6

PER/_ 44 3.19 RCHRES 52 6
pERL/qD 26 24.43 RC_S 135 7

PERLND 44 3.19 RCHRES 135 7

IMPLND 14 2.61 RC_S 52 2

•** SUB-CATCHMENT SDN-4X

PERLND 26 1.57 RCI'II_S 52 6

PERLND 34 1.16 RCHRES 52 6

PER_ 44 I0.01 RCHRES 52 6

PERLND 26 1.57 RC_S 135 7

PERI2/D 34 I. 16 RC_S 135 7

PERLND 44 I0.01 RCH_S 135 7

•**ROUTING FOR MILLER CREEK

•** M1 TO M2 TO M3 TO STORAGE 50. M4 TO M5 TO STORAGE 50

RCHRES 1 RCHRES 2 4

RCIIP.ES 23 RCI_S 24 4

RCI_S 24 RCHRES 3 3

RCHRES 2 RCHRES 3 3

RCHRES 3 RCHRES 33 3

RCHRES 33 RCHRES 50 3

RCHRES 4 RCHRES 5 4

RCHRES 5 RCHRES 50 3
•** NEW STRY-JLM REACH 52 TO LAKE REBA 53 TO RDF 54

RCHRES 52 RCHRES 53 3

RCHRES 53 RCHRES 54 3

RCHRES 50 RCHRES 54 3

• ** RDF 54 TO 35

RCHRES 54 RCI_S 135 3

RCI_S 34 RC_S 135 4

RCHRES 34 RCHRES 135 5

RCHRES 135 RCHRES 35 3

RCHRES 10 RCHRES 16 3

RC"_S 35 RC_S 16 3

RCHRES 11 RCHRES 15 3

RCHRES 13 RCHRES 12 4

RCHRES 13 RCH_S 12 5

RCHRES 12 RCI_S 15 3

RCHRES 16 RCH_S 15 3

RCHRES 14 RC_S 17 3

RCHRES 15 R_S 17 3
END SCHEMATIC

NETWORK
tWt

•** <MEMBER> SSYSSG_c--MULT-->_AN <-TARGET VOLS> <-MEMBER->
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<NAME> # <NAME> TEM STRG<-FACTOR->STRG <NAME> # # <-GRP> <NAME> # # .*.

END NETWORK
tt_

RCHRES

GEN-INFO

RCHRES Name Nexins Unit Systems Printer ...

# - #< .................. ><---> User T-series Engl Metr LKFG ...
in out ***

1 Arbor Lake M 1 2 1 1 1 62 0 0

2 Arbor Ck -03710 M 2 1 1 1 1 62 0 0

3 Arbor Ck M 3 1 1 1 1 62 0 0
4 Tub Lake M 4 2 1 1 1 62 0 0

5 Miller Ck SR518 M5 1 1 1 1 62 0 0

I0 Trib (0371G) M i0 1 1 1 1 62 0 0

11 MII Ambaum Detention 1 1 1 1 62 0 0

12 Trib(0354) M 12 1 1 1 1 62 0 0

13 Burien Lake M 13 2 1 1 1 62 0 0

14 Trib (0353) M 14 1 1 1 1 62 0 0

15 M/S U/S OF 17 1 1 1 1 62 0 0

16 U/S OF IS M/S 1 1 1 1 62 0 0

17 GAGE 1 1 1 1 62 0 0

23 BASIN M23 2 1 1 1 62 0 0

24 BASIN M24 1 1 1 1 62 0 0

33 detention m3 1 1 1 1 62 0 0

34 LORALAKE 2 1 1 1 62 0 0

35 D/S OF VACA FARM 1 1 1 1 62 0 0

38 MC basins 1 1 1 1 62 0 0

50 sr 518 1 1 1 1 62 0 0

52 U/S OF LAKE REBA 1 1 1 1 62 0 0
53 Reba outflow 1 1 1 1 62 0 0

54 Miller RDF outflow 1 1 1 1 62 0 0

135 VACA FARMS 1 1 1 1 62 0 0
END GEN-INFO

ACTIVITY

RCHRE$ *************** Active Sections *****************

# - # HYFG ADFG CNFG HTFG SDFG GQFG OXFG NUFG PKFG PHFG ***

1 999 1 0 0 0 0 0 0 0 0 0
END ACTIVITY

PRINT-INFO

RCHRES *************** Printout Flags *************-**** PIVL PYR

# - # HYDR ADCA CONS HEAT SED GQL OXRX NUTR PLNK PHCB *********

1 999 5 0 0 0 0 0 0 0 0 0 1 9
END PRINT-INFO

HYDR-PARMI

RCHRES Flags for each HYDR Section ...

# - # VC A1 A2 A3 ODFVFG for each *** ODGTFG for each FUNCT for each

FG FG FG FG possible exit "*" possible exit possible exit

1 0 1 0 0 4 S 0 0 0 0 0 0 0 0 2 2 2 2 2

2 0 0 0 0 4 0 0 0 0 0 0 0 0 0 2 2 2 2 2

3 0 0 0 0 4 0 0 0 0 0 0 0 0 0 2 2 2 2 2

4 0 1 0 0 4 5 0 0 0 0 0 0 0 0 2 2 2 2 2

5 12 0 0 0 0 4 0 0 0 0 0 0 0 0 0 2 2 2 2 2

13 0 1 0 0 4 5 0 0 0 0 0 0 0 0 2 2 2 2 2

14 22 0 0 0 0 4 0 0 0 0 0 0 0 0 0 2 2 22 2

23 0 1 0 0 4 5 0 0 0 0 0 0 0 0 2 2 2 2 2
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24 33 0 0 0 0 4 0 0 0 0 0 0 0 0 0 2 2 2 2 2

34 0 1 0 0 4 5 0 0 0 0 0 0 0 0 2 2 2 2 2

35 999 0 0 0 0 4 0 0 0 0 0 0 0 0 0 2 2 2 2 2

END HYDR- PARMI

HYDR- PARM2 ,t,
RCHRES

# - # FTABNO LEN DELTH STCOR KS DB50 . *•tit

< ...... >< ........ >< ........ >< ........ >< ........ >< ........ >< ........ >

1 1 0.010 0.3

2 2 0.776 0.3

3 3 0.980 0.3

4 4 0.010 0.3

5 5 0.380 0,3

10 I0 0.380 0,3

Ii Ii 0.010 0.3

12 12 1.000 0.3

13 13 0 .015 0 .3

14 14 0.450 0.3

15 15 0.735 0.3
16 16 0.587 0.3

17 17 0.379 0.3

23 23 0.379 300.0 0.3

24 24 0.379 0.3

33 33 0.200 0.3

34 34 0,852 0 ,3

35 35 0.663 0.3

38 38 0.010 0.3

50 50 0.010 0.3

52 52 0.010 0.3

53 53 0.010 0.3

54 54 0 .010 0 .3

135 135 0.350 0.3

END HYDR- PARM2

HYDR- INIT

RCHRES Initial conditions for each HYDR section ***

# - # *** V0L Initial value of COLIND Initial value of OUTDGT

•*- ac-ft for each possible exit for each possible exit

1 2 0 4.0 5.0

2 0 0 4.0

3 0 0 4.0 5.0

4 20 4.0

5 0 0 4.0

10 0 0 4.0

11 0 0 4.0

12 0 0 4.0

13 I0.0 4.0 5.0

14 0 0 4.0

15 0 0 4.0

16 0 0 4.0

17 0 0 4.0

23 6 0 4.0 5.0
24 0 0 4,0

33 0 0 4.0

34 9 0 4.0 5.0

35 0 1 4.0

38 0 I 4.0
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50 0.0 4.0

52 0.0 4.O

53 0.1 4.O

54 2 •25 4.0

135 0.00 4.0

END HYDR- INIT

END RCHRES

FTABLES

•**UPPER BASIN
***s=m_s_s--z=--

FTABLE 1

ROWS COLS ***

11 5

DEPTH AREA VOLUME OUTFLOW OUTFLOW2 ***

0.00 3.00 0.00 0.00 0.00

2.50 3.00 7.50 0.00 0.II

3 •00 3.00 9.00 I. 80 0. II

3.50 3.30 10.58 5.00 0.II

4.00 3.60 12.30 10.90 0.II

4.50 3.90 14.18 17.50 0. ii

5.00 4.10 16.18 26.20 0.II

5.50 4.30 18.28 32.50 0.II

6.00 4.50 20.48 35.90 0.II

7.00 5.00 25.23 38.10 0.II

8.00 5.50 30.48 46.40 0.II

END FTABLE 1

FTABLE 2

ROWS COLS ***

9 4

DEPTH AREA VOLUME OUTFLOW * **

0.000 0.0000 0 0000 0.00

0.i00 0.2571 0 0129 0.16

0.500 0.3873 0 1417 6.53

1.000 0.5501 0 3761 25.95

1.500 0.7128 0 6918 59.86

2.000 0.8756 1 0889 II0.67

3.000 1.2011 2 1273 272.24

3.500 1.3639 2 7685 387.38

4.000 1.5266 3 4912 528.19

END FTABLE 2

FTABLE 3

ROWS COLS ***

12 4

DEPTH AREA VOLUME OUTFLOW * **

0.000 0.0000 0.0000 0.00

0.I00 0 9669 0.0483 0.13

0.500 1 0637 0.4545 4.92

1.000 1 1846 1.0165 17.12

1.500 1 3055 1.6390 34.92

2.000 1 4264 2.3220 57.95

2.500 1 5473 3.0654 86.14

3.000 1 6682 3.8693 119.53

3.500 1 7891 4.7336 158.24
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4.000 1.9100 5.6584 202.41

4.500 2.0294 6.6310 251.52

5.000 2.1488 7.6624 306.28

END FTABLE 3

FTABLE 4

ROWS COLS **"

7 5

DEPTH AREA VOLUME OUTFLOW OUTFLOW2 ***

0.00 3.00 0.00 0.00 0.00

2.50 4.50 9.38 0.00 0.11

3.00 6.00 12.00 6.00 0.II

4.00 i0.00 20.00 13.00 0.II

5.00 15.00 32.50 20.00 0.ii

6.00 20.00 50.00 26.00 0.ii

7.00 25.00 72.50 168.00 0.ii

END FTABLE 4

FTABLE 5

ROWS COLS ***

I0 4
DEPTH AREA VOLUME OUTFLOW ***

0 000 0 0000 0 0000 0.00

0 I00 0 I010 0 0051 0.03

0 500 0 1754 0 0603 1.46

1 000 0 2684 0 1713 6.16

1 500 0 3614 0 3288 14.89

2 000 0 4544 0 5327 28.48

2 500 0 5474 0 7832 47.70

3 000 0 6404 1 0801 73.29

3 500 0 7334 1 4236 105.94
4 000 0 8264 1 8136 146.33

END FTABLE 5

FTABLE I0

ROWS COLS ***

9 4

DEPTH AREA VOLUME OUTFLOW **.
0 000 0.0000 0.0000 0 00

0 i00 0.I010 0.0051 0 06

0 500 0.1660 0.0585 2 27

1 000 0.2472 0.1618 9 32

1 500 0.3285 0.3057 22 08

2 000 0.4097 0.4902 41 66

2 500 0.4909 0.7154 69 09

3 000 0.5722 0.9811 105 37

4 000 0.6887 1.6116 209 70

END FTABLE I0

POST AMBAUM DETENTION **"

FTABLE II

ROWS COLS ***

11 4

DEPTH AREA VOLUME OUTFLOW ***

0.000 0.0000 0.0000 0.00

1.000 0.I000 0.2300 3.90

2.000 0.2000 0.6000 6.30
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3.000 0.3000 0.9700 8.10

4.000 0.4000 1.3400 II.I0

5.000 0.5000 1.8200 16.00

6.000 0.6000 2.2700 19.10

7.000 0.7000 2.8300 21.60

8.000 0.8000 3.3700 30.80

9.000 0.9000 4.0000 38.10

10.000 1.0000 4.6500 74.10

10.500 I.I000 5.2000 133.00

11.000 1.1500 5.3000 500.00

END FTABLE 11

FTABLE 12

ROWS COLS ***

6 4

DEPTH AREA VOLUME OUTFLOW ***

0.000 0.0000 0.0000 0.00

0.I00 0.6327 0.0316 0.15

0.500 0.7960 0.3174 5.87

1.000 1.0002 0.7664 21.53

1.500 1.2043 1.3176 46.43

2.000 1.4085 1.9708 81.20

3.000 1.8168 3.5834 183.79

4.000 2.2251 5.6044 336.22

5.000 2.6335 8.0337 545.30

6.000 3.0418 10.8713 817.51

END FTABLE 12

FTABLE 13

ROWS COLS ***

7 5

DEPTH AREA VOLUME OUTFLOW OUTFLOW2***

0.000 40 000 0.0000 0.00 0 00

1.000 41 400 40.000 0.00 0 Ii
1.500 42 000 60.000 I0.00 0 II

2.000 42 700 80.000 16.00 0 11

2.500 43 300 I00.00 20.00 0 11

3.000 44 000 120.00 28.00 0 II

5.000 45 000 210.00 45.00 0 11

END FTABLE 13

FTABLE 14

ROWS COLS ***

6 4

DEPTH ARY..A VOLU_ OUTFLOW ***

0.000 0.0000 0.0000 0.00

0.I00 0.3361 0.0168 0.24

0.500 0.3809 0.1602 9.04

1.000 0.4370 0.3647 31.61

1.500 0.4930 0.5972 65.00

2.000 0.5491 0.8577 108.85

2.500 0.6051 1.1462 163.33

3.000 0.6612 1.4628 228.78

END FTABLE 14

FTABLE 15

ROWS COLS ***
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4 4

DEPTH AREA VOLUME OUTFLOW ***

0.00 0.10 0.00 0.00

1.00 1.00 0.55 91.00

2.00 I.I0 1.60 268.00

3.00 1.20 2.75 493.00

END FTABLE 15

FTABLE 16
ROWS COLS "**

4 4

DEPTH AREA VOLUME OUTFLOW ***

0.00 0.i0 0.00 0.00

1.00 1.00 0.55 74.00

2.00 I.I0 1.60 219.00

3.00 1.20 2.75 403.00

END FTABLE 16

FTABLE 17
ROWS COLS ***

5 4

DEPTH AREA VOLUME OUTFLOW ***
0.00 0.i0 0.00 0.00

1.00 1.00 0.55 59.00

2.00 i. I0 1.60 173.00

3.00 1.20 2.75 318.00

4.00 1.30 4.00 484.00

END FTABLE 17

FTABLE 23

ROWS COLS *** HERMES
9 5

DEPTH AREA VOLUME OUTFLOW OUTFLOW ***

0.00 0 00 0.00 0.00 0 00 0 00

5.00 0 50 1.91 0.00 0 00 305 00

II.00 0 79 5.79 0.00 0 00 311 00

15.00 1 13 9.64 0.50 0 01 315 00

19.00 1 72 15.34 0.50 0 05 319 00

29.00 2 86 38.25 0.50 0 I0 329 00

39.00 4 40 74.55 0.50 0 20 339 00

50.00 6 22 132.98 0.50 0 30 350 00

60.00 I0 00 1212.98 0.50 0 40 360 00

END FTABLE 23

FTABLE 24

ROWS COLS ***

9 4

DEPTH AREA VOLUME OUTFLOW "**

0.000 0.0000 0.0000 0.00

0.i00 0.2571 0.0129 0.16

0.500 0.3873 0.1417 6.53

1.000 0.5501 0.3761 25.95

1.500 0.7128 0.6918 59.86

2.000 0.8756 1.0889 110.67

3.000 1.2011 2.1273 272.24

3.500 1.3639 2.7685 387.38

4.000 1.5266 3.4912 528.19
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END FTABLE 24

FTABLE 33

ROWS COLS ***

11 4

DEPTH AREA VOLUME OUTFLOW ** *

0.00 1.00 0.00 0.00

0.50 1.20 0.55 2.00

1.00 1.40 1.20 6.00

1.50 i. 60 I. 95 9.00

2.00 1.80 2.80 13.00

2.50 2.00 3.75 16.50

3 •00 2.20 4.80 20. O0

3.50 2.40 5 •95 23.00

4.00 2.60 7.20 26.00

5.00 2.80 9.90 104.00

6.00 3.00 12.80 246.00

END FTABLE 33

FTABLE 34

ROWS COLS **t REVISED 11/19/97 BASED ON HEC-RA.S MODEL
6 5

DEPTH AREA VOLUME OUTFLOW OUTFLOW2 * **

0.00 3.00 0.00 0.00 0.00

3.00 3.05 9.08 0.00 0.ii

4.00 3.10 12.15 0.00 0.II

5.00 3.15 15.28 0.00 0.II

6.00 3.20 18.45 72.0 0.II

7.00 3.25 21.68 225.0 0.11
END FTABLE 34

FTABLE 35

ROWS COLS *** REVISED 11/19/97 BASED ON HECRAS MODEL
5 4

DEPTH AREA VOLUME OUTFLOW _**

0.00 0.I0 0.00 0.00

1.00 1.10 0.60 38.00

2.00 1.20 1.75 108.00

3.00 1.30 3.00 194.00

4.00 1.40 4.35 290.00
END FTABLE 35

FTABLE 38

ROWS COLS ***

7 4

DEPTH AREA VOLUME OUTFLOW * **

0.000 0.0000 0.0000 0.00

1.000 0.4000 0.4000 2.00

1.500 0.5000 1.0000 4.00

2.000 0.9000 1.3000 II.00

2.500 1.3000 1.6000 15.00

3. 000 1.6000 2.0000 18.00

3.500 1.9000 2.5000 20.80
END FTABLE 38

FTABLE 4 5
ROWS COLS ***
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NORTH EMPLOYEE PARKING LOT VAULT (AS-BD-ILT) _'"

12 4
DEPTH AREA VOLtWfE OUTFLOW ***

0.000 0.2200 0.0000 0.00

2.000 0.2200 0.4500 1.20

4.000 0.2200 0.9000 1.70

6.000 0.2200 1.3400 2.10

8.000 0.2200 1.7900 2.40

10.000 0.2200 2.2400 2.70

12.240 0.2200 2.7400 3 00

14.000 0.2200 3.1400 6 90

15.440 0.2200 3.4600 8 30

16.000 0.2200 3.5800 I0 30

18.000 0.2200 4.0300 13 60

20.000 0.2200 4.4800 30 79

END FTABLE 45

FTABLE 50

ROWS COLS ***

I0 4

DEPTH AREA VOLUME OUTFLOW ***
0 00 1.00 0.00 0.00

0 50 1.10 0.53 5.00

1 00 1.20 I.I0 15.00

1 50 1.30 1.73 25.00

2 00 1.40 2.40 35.00

2 50 1.50 3.13 52.00

3 00 1.60 3.90 70.00

3.50 1.70 4.73 87.00

4.00 1.80 5.60 105.00

6.00 1.90 9.30 165.00

END FTABLE 50

FTABLE 52

ROWS COLS ***

6 4

DEPTH AREA VOLUME OUTFLOW ***

0.000 0.0000 0.0000 0.00

0.I00 0.3680 0.0184 0.25

0.500 0.3717 0.1664 9.39

1.000 0.3763 0.3534 31.06

2.000 0.3819 0.7325 94.37

3.000 0.3874 1.1171 174.33

END FTABLE 52

FTABLE 53

OLD LAKE REBA "**

MAX DEPTH = 4.9 FEET "**

30" CMP, 40 CFS DISCHARGE AT MAX DEPTH ***
ROWS COLS "**

7 4

DEPTH AREA VOLUME OUTFLOW *'*

0.000 2.4000 0.0000 0.00

1.000 2.5800 2.5000 18.00

2.000 2.9400 5.3000 26.00

3.000 3.4100 8.4000 31.00

4.000 3.8800 12.100 36.00
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4.900 4.3000 15.800 40.00

6.000 4.3000 15.810 500.00

END FTABLE 53

FTABLE 54

EXISTING MILLER CREEK DETENTION FACILITY'** REVISED STORAGE/Q DATA

GATE SETTING: 2.0 FEET**"
ROWS COLS ***

12 4
DEPTH AREA VOLUME OUTFLOW ***

0.000 0.00 0.00 0.00

1.300 0.01 0.01 I0.00

2.000 0.01 0.02 20.00

2.900 0.70 0.40 30.00

4.000 1.50 1.50 40.00

5.400 3.50 4.90 50.00

7.000 8.60 13.30 60.00

8.800 15.60 34.80 70.00

10.000 19.90 57.30 76.00
10.500 21.50 68.00 92.00

11.000 23.10 78.80 179.00

11.500 24.70 88.60 303.00

END FTABLE 54

PRE AMBAUM DETENTION ***

FTABLE 111

ROWS COLS ***

12 4

DEPTH AREA VOLUME OUTFLOW ***

0.000 0.0000 0.0000 0.00

0.500 0.2160 0.0750 5.30

1.000 0.2730 0.1990 21.10

1.500 0.2890 0.3410 43.90

2.000 0.2900 0.4830 68.80

2.500 0.2910 0.6070 89.10

3.000 0.2950 0.6820 90.00

3.500 0.3000 2.1000 100.00

4.000 0.3050 2.5000 105.00

4.500 0.3100 3.0000 II0.00

5.000 0.3200 3.5000 120.00

5.500 0.3300 4.0000 130.00

END FTABLElll

FTABLE 135

ROWS COLS *** VACAFARM

6 4

DEPTH AREA VOLUME OUTFLOW ***

0.00 0.I0 0.00 0 00

1.00 0.I0 0.I0 4 00

2.00 0.II 0.21 8 00

2.50 1.00 0.48 13 00

3.50 6.50 4.23 86 00

4.50 13.00 13.98 235 00

END FTABLEI35
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END FTABLES

MASS-LINK

<Volume> <-GRID> <-Member-><--MulE--> <Target> <-Grp> _-Member->*'*
<Name> <Name> # #<-factor-> <Name> <Name> # #***

MASS-LINK 1

conversion from acre-inches to acre-f_ (1/12) *-"
PERI2/D PWATER PERO 0.0833333 RCHRES INFLOW IVOL

END MASS-LINK 1

MASS -LINK 2

IMPLND IWATER SURO 0.0833333 RCHRES INFLOW IVOL
END MASS-LINK 2

MASS-LINK 3

RCHRES ROFLOW RCHRES INFLOW
END MASS-LINK 3

MASS -LINK 4

RCHRES OFLOW OVOL 1 RCHRES INFLOW IVOL
END MASS-LINK 4

MASS -LINK 5

RCHRES OFLOW OVOL 2 RCHRES INFLOW IVOL
END MASS-LINK 5

MASS -LINK 6

PERLND PWATER SURO 0. 0833333 RCHRES INFLOW IVOL

PERLND PWATER IFWO 0. 0833333 RCHRES INFLOW IVOL
END MASS-LINK 6

MASS-LINK 7

PERLND PWATER AGW0 0 .0833333 RCHRES INFLOW IVOL
END MASS-LINK 7

MASS -LINK 8

PERLND PWATER PERO 0. 0833333 COPY INPUT MEAN
END MASS- LINK 8

MASS -LINK 12

PERLND PWATER AGWO 0.0833333 COPY INPUT MEAN
END MASS-LINK 12

MASS-LINK 9

IMPLND IWATER SURO 0 .0833333 COPY INPUT MEAN
END MASS-LINK 9

MASS -LINK I0

COPY OUTPUT MEAN RCHRES INFLOW IVOL
END MASS-LINK !0

END MASS-LINK

END RUN
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WALKER CREEK HSPF CALIBRATION
MODEL INPUT FILE

This page included for guidance only.
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RUN

GLOBAL

*_* FILE: WALKER21.inp REVISED March 2001 Joe Brascher ATC
.t. SEATAC AIRPORT HSPF BASIN MODEL OF WALKER CREEK (Calibration)

.., DEVELOPED BY PARAMETRIX (JRD) 2000 BASED ON 1999 SMP MODEL (KWR)

WALKER CREEK BASIN HSPF MODEL

START 1989 01 1 0 0 END 1996 8 30 24 0

RUN INTERP OUTPUT LEVEL 3
RESUME 0 RUN 1

END GLOBAL

FILES

c_ype> <fun>***< ............ fname ............................................. >

MESSU 24 D: \PARA\ SEATAC\ MILLER \WALKER. MES

WDM 25 D :\PARA\ SEATAC\MILLER\MILL. WDM

61 D: \PARA\ SEATAC\ MILLER \wPER. L61

62 D :\ PARA\ SEATAC\MILLER\wRCH. L62
END FILES

OPN SEQUENCE

INGRP INDELT 01:00

PERLND 14
PERLND 16

PERLND 18

PERLND 24

PERLND 26

PERLND 28

PERLND 34

PERLND 44

PERLND 45

PERIuND 54

PERLND 64

PERLND 65

IMPLND 14

RCHRES 20

RCHRES 19

RCHRES 18
END INGRP

END 0PN SEQUENCE

COPY "*"

TIMESERIES

Copy-opn

# - # NPT NMN
tWt

1 5 1

END TIMESERIES
END COPY

PERLND

GEN- INFO

<PLS > Name NBLKS Unit-systems Printer ***,

# - # User t-series Engl Metr ...

in OUt ...

14 TFF- TILL FOR FLT 1 1 1 1 61 0

16 TFM- TILL FOR MOD 1 1 1 1 61 0

18 TFS- TILL FOR STP 1 1 1 1 61 0

24 TGF- TILL GR FLT 1 1 1 1 61 0
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26 TGM- TILL GR MOD 1 1 1 1 61 0

28 TGS- TILL GR STP 1 1 1 1 61 0

34 OF - OUTWASH FOR 1 I 1 1 61 0

44 OG - OUTWASH GR 1 1 1 1 61 0

**_PERLND FOR NEW AIRPORT FILL; NONE IN CALIBRATION

45 AIRPORT FILL 1 i 1 1 61 0

54 SA - WETLANDS 1 1 1 1 61 0

64 TGM DES MOINES 1 I 1 1 61 0

65 OG DES MOINES 1 1 1 1 61 0

END GEN-INFO

ACTIVITY

<PLS > ***_********* Active Sections *********t..****.************

# - # ATMP SNOW PWAT SED PST PWG POAL MSTL PEST NITR PHOS TRAC ***
14 200 0 0 1 0 0 0 0 0 0 0 0 0

END ACTIVITY

PRINT-INFO

<PLS > ********************* Print-flags ************************* PIVL PYR

# - # ATMP SNOW PWAT SED PST PWG PQAL MSTL PEST NITR PHOS TRAC *******-*

14 200 0 0 5 0 0 0 0 0 0 0 0 0 1 9
END PRINT-INFO

PWAT-PARMI

<PLS • ****_************ Flags ********************
# - # CSNO RTOP UZFG VCS VUZ VNN VIFW VIRC VLE ***

14 0 0 0 0 0 0 0 0 0

16 0 0 0 0 0 0 0 0 0

18 0 0 0 0 0 0 0 0 0

24 0 0 0 0 0 0 0 0 0

26 0 0 0 0 0 0 0 0 0

28 0 0 0 0 0 0 0 0 0

34 0 0 0 0 0 0 0 0 0
44 0 0 0 0 0 0 0 0 0

45 0 0 0 0 0 0 0 0 0

54 0 0 0 0 0 0 0 0 0

64 0 0 0 0 0 0 0 0 0
END PWAT-PARM1

PWAT-PARM2
<PLS > ***

# - # ***FOREST LZSN INFILT LSUR SLSUR KVARY AGWRC

14 4.5000 0.0800 400.00 0.0500 0.5000 0.9960

16 4.5000 0.0800 400.00 0.I000 0.5000 0.9960

18 4.5000 0.0800 200.00 0.2000 0.5000 0.9960

24 4.5000 0.0300 400.00 0.0500 0.5000 0.99G0

26 4.5000 0.0300 400.00 0.1000 0.5000 0.9960

28 4.5000 0.0300 200.00 0.2000 0.5000 0.9960

34 5.0000 2.0000 400.00 0.0500 0.3000 0.9960

44 5.0000 0.8000 400.00 0.0500 0.3000 0.9960

45 7.5000 0.0200 300.00 0.0700 0.0000 0.9960

54 4.0000 2.0000 100.00 0.0010 0.5000 0.9960

64 4.5000 0.1200 400.00 0.I000 0.5000 0.9990

65 5.0000 0.8000 400.00 0.0500 0.5000 0.9960
END PWAT-PARM2

PWAT-PARM3

<PLS >***

# - #*** PETMAX PETMIN INFEXP INFILD DEEPFR BASETP AGWETP

14 2.0000 2.0000 0.00 0.00 0.0

16 2.0000 2.0000 0.00 0.00 0.0

18 2.0000 2.0000 0.00 0.00 0.0
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24 2.0000 2.0000 0.00 0.00 O.
26 2.0000 2.0000 0.00 O. O.
28 2.0000 2.0000 0.00 O. O.

34 2.0000 2.0000 0.00 0.00 0.0
44 2.0000 2.0000 0.00 O. O.

45 2.0000 2.0000 0.00 O. O.
54 10.000 2.0000 0.00 O. 0.7
64 2.0000 2.0000 0.00 0. 0.0

END PWAT-PA/LM3

PWAT-PARM4

<PLS > ***

# - # CEPSC UZSN NSUR IWTFW IRC LZETP***

14 0.2000 1,0000 0.3500 2,000 0.1500 0.7000

16 0.2000 0.5000 0.3500 2,000 0.1500 0.7000

18 0.2000 0.3000 0.3500 2.000 0.1500 0.7000

24 0.I000 0.5000 0.2500 2.000 0.1500 0.2500

26 0.1000 0.2500 0.2500 2,000 0.1500 0.2500

2B 0.1000 0.1500 0.2500 2.000 0.1500 0.2500
34 0.2000 0.5000 0.3500 0.000 0.5000 0,7000

44 0.1000 0.5000 0.2500 0.000 0.5000 0.2500

45 0.1000 0.2800 0.2500 0.000 0.5000 0.2500

54 0.1000 3.0000 0.5000 1.000 0.7000 0.8000

64 0.I000 0.2500 0.2500 3.000 0.5000 0.2500

65 0.1000 0.5000 0.2500 0.000 0.5000 0.2500
END PWAT-PARM4

PWAT-STATEI

<PLS • PWATER state variables-**

# - #*** CEPS SURS UZS IFWS LZS AGWS GWVS

14 0.078 0. 0.2500 0.10 2.500 2.00 0.000

16 0,078 0. 0.2500 0.10 2.500 2.00 0,000

18 0.078 0. 0.2500 0,I0 2.500 2,00 0.000

24 0.051 0. 0.2500 0.I0 2.500 2.00 0,000

26 0.051 0. 0.2500 0.I0 2.500 2,00 0,000

28 0.051 0. 0.2500 0.I0 2.500 2,00 0.000

34 0.078 0. 0.2500 0,I0 0,000 2,00 0.000

44 0.051 0. 0.2500 0.I0 0,000 2.00 0.000

45 0.051 0. 0.2500 0.I0 0.000 2.00 0.000

54 0.051 0. 0.2500 0.I0 2,000 2.00 0,000

64 0.051 0. 0.2500 0.I0 2,000 20.00 0.000

65 0.051 0. 0.2500 0.I0 0.000 20.00 0.000
END PWAT-STATE1

END PERL/qD

IMPLND

GEN-INFO

<ILS • Name Unit-systems Printer ***

# - # User t-series Engl Herr ...

in out ...
14 IMPERVIOUS 1 1 1 60 0

END GEN-INFO

ACTIVITY

<ILS • *********'*** Active Sections ****

# - # ATMP SNOW IWAT SLD IWG IQAL ***

14 0 0 1 0 0 0
END ACTIVITY

PRINT-INFO

<ILS > ******** Print-flags ****,*** PIVL PYR

# - # ATMP SNOW IWAT SLD IWG IQAL *********
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14 0 0 6 0 0 0 1 9

END PRINT- INFO

IWAT-PARM1

<ILS > Flags *'* "*"

# - # CSNO RTOP VRS VNN RTLI *** .,.

14 0 0 0 0 0

END IWAT- PARM1

IWAT- PARM2

<ILS > ''"

# - # LSUR SLSUR NSUR RETSC "'*

14 I00.00 0 .0100 0 .i000 0. I000
END IWAT- PA9242

IWAT- PARM3

<ILS > "**

# - # PETMAX PETMIN *--

14

END IWAT- PARM3

IWAT- STATE1

<ILS > IWATER state variables **,
# - # RETS SURS ***

14 1.0000E-3 1.0000E-3

END IWAT- STATE1

END IMPLND

_tt

EXT SOURCES

tet

*** NOTE: The only RCHRES that precip and PET are applied to are lakes.

<-Volume-> <Member> SsysSgap<--Mult-->Tran <-Target vols> <-Grp> <-Member-> ***
<Name> # <Name> # tem s_rg<-fac_or->s_rg <Name> # # <Name> # # ***
*** PRECIP/EVAP TO PERVIOUS/IMPERV SURFACES

WDM 2 PREC ENGLZERO 1.00 PERLND 14 200 EXTNL PREC

WDM 2 PREC ENGLZERO I. 00 IMPLND 14 EXTI_L PREC

WDM 1010 EVAP ENGLZERO 0.8 PERLND 14 65 EXTNL PETINP

WDM 1010 EVAP ENGLZERO 0.8 IMPLND 14 EX_/L PETINP
*_ PRECIP/EVAP TO LAKES

WDM 2 PREC ENGLZERO RCHRES 20 EXTNL PREC

WDM 1010 EVAP ENGLZERO 0.8 RCHR S 20 EXTNL POTEV

END EXT SOURCES

EXT TARGETS

<-Volume-> <-GRID> <-Member-><--Mult-->Tran <-Volume-> <Member> Tsys Tgap Amd ***

<Name> # <Name> # #<-factor-_strg <Name> # <Name> tem s_rg s_rg***
*** GAUGE POINTS (17-MOUTH, 54-MILLER RDF, 50-SR 518, 18-WALKER CK)

RCHRES 18 HYDR R0 WDM 36 FLOW ENGL REPL
*** MISC (20-WALKER WETLAND, 55--SR509, 56=1ST AVE)

RCHRES 20 HYDR RO WDM 37 FLOW ENGL REPL

RCHRES 20 HYDR STAGE 1 1 -** WDM 1037 STAG ENGL REPL

<-Volume-> <-GRID> <-Member->c--Mul_-->Tran <-Volume-> <Member> Tsys Tgap Amd *-*

<Name> # <Name> # #<-factor->s_rg <Name> # <Name> tem sir 9 strg*--*'*WALKER NR MTH

RCHRES 18 HYDR RO 1 1 0.000764 WDM 50 SIMQ ENGL REPL

RCHRES 20 HYDR RO 1 1 0.006520 WDM 1051 SIMQ ENGL REPL
END EXT TARGETS

SCHEMATIC *" *

J_2 2001
556-2912-00!(28)

AR 047209



<-Source-> <--Area--> <-Target-> MBLK tit

<Name> # <-factor-> <Name> # Tbl# ***

***WALKER CREEK

** SUB- CATCHMENT MC 8

PERLND 26 5.19 RCHRES 20 1
PER/_ 44 20.92 RCHRES 20 1

PERLND 54 2.91 RCHRES 20 1

IMPLND 14 1.79 RCHRES 20 2
-** SUB-CATCHMENT MC 8B

PERLND 26 19.21 RCHRES 20 1

PERLND 44 15 •45 RCHRES 20 1

PERLND 54 0.61 RCHRES 20 1

IMPLND 14 1 .71 RCHRES 20 2
*** SUB-CATCHMENT MC 9

PERLND 26 9.33 RCHRES 20 1

PERLND 44 3 .93 RCH_S 20 1

PERLND 54 0.08 RCHRES 20 1

IMPLND 14 0 .32 RCHRES 20 2

*** SUB -CATCHMENT 18

PERLND 16 0 .76 RCHRES 18 1

PERLND 26 16.08 RCHRES 18 1

PERLND 34 20 .95 RCHRES 18 1

PERLND 44 49 .22 R_S 18 1

IMPLND 14 3 .30 RCHRES 18 2

*** SUB-CATCHMENT 19

PERLND 16 12 .72 RCHRES 19 1

PERLND 26 92 .07 RCHRES 19 1

PERLND 34 8 .39 RCHRES 19 1

PERLND 44 95 .55 RCHRES 19 1

IMPLND 14 30.53 RCHRES 19 2

* ** SUB- CATCHMENT 20

PERLND 26 12 .53 RCHRES 20 1

PERLND 44 53 .43 RCHI_ES 20 1

PERLND 54 33 .43 RCHRES 20 1

IMPLND 14 52 .83 RCHRES 20 2

*** DOWN STREAM OF WALKER CREEK GAGE

*** SUB-CATCHMENT 21 33% OF GW GOES TO GAGE REST GOES TO SOUND

PERLND 16 2.54 RCHRES 18 7

PE_ 26 44.30 RCHRES 18 7

PERLND 34 2 .03 RCHRES 18 7

PERLND 44 41.13 RCHRES 18 7

*** SUB-CATCHMENT 22

PERLND 34 4.30 RCHRES 22 1

PERLND 44 19 .49 RCHRES 22 1

PERI/qD 54 3 .21 RCHRES 22 1

IMPLND 14 3 .95 RCHRES 22 2

***GROUNDWATER FROM OUTSIDE OF WALKER CREEK

PERLND 64 630 .00 RCHRES 20 7

PERLND 65 *** 130.00 RCHRES 20 7

***STREAM ROUTING

RCHRES 20 RCHRES 19 3

RCHRES 19 RCHRES 18 3

Julyzoo/
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END SCHEMATIC

NETWORK
W**

*** <MEMBER> SSYSSGAP<--MULT-->TRAN <-TARGET VOLS> <-MEMBER->

<NAME> # <NAME> TEM STRG<-FACTOR->STRG <NAME> # # <-GRP> <NAME> # # **"

END NETWORK

RCHRES

GEN- INFO

RCHRES Name Nexits Unit Systems Printer ***

# - #< .................. ><---> User T-series Engl Metr LKFG ***
iz2 ou_ ***

18 Trib (0371A) M 18 1 1 1 1 62 0 0

19 Trib (0371A) M 19 1 1 1 1 62 0 0

20 Trib M 20 1 1 1 1 62 0 1

21 Trib (0371H) M 21 1 1 1 1 62 0 0

22 Trib (0371A) M 22 1 1 1 1 62 0 0

END GEN- INFO

ACTIVITY

RCHRES *************** Active Sections *****************

# - # HYFG ADFG CNFG HTFG SDFG GOFG OXFG NUFG PKFG PHFG ***

1 63 1 0 0 0 0 0 0 0 0 0
END ACTIVITY

PRINT- INFO

RCHRES "************** Printout Flags ****************** PIVL PYR

# - # HYDR ADCA CONS HEAT SED GQL OXRX NUTR PLNK PHCB *********

1 63 5 0 0 0 0 0 0 0 0 0 1 9
END PRINT- INF0

HYDR -PARM 1

RCHRES Flags for each HYDR Section .-.

# - # VC A1 A2 A3 ODFVFG for each *** ODGTFG for each FUNCT for each

FG FG FG FG possible exit *** possible exit possible exit

1 99 0 1 0 0 4 0 0 0 0 0 0 0 0 0 2 2 2 2 2
END HYDR -PARM1
HYDR- PARM2

RCHRES ...

# - # FTABNO LEN DELTH STCOR KS DB 50 ** *

< ...... >< ........ >< ........ _< ........ >< ........ >< ........ >< ........ > ***

18 18 0.800 0.3

19 19 0.568 0.3

20 20 0.379 0.3

21 21 0.450 0.3

22 22 0.300 _ 0.3
END HYDR- PARM2

HYDR- INIT

RCHRES Initial conditions for each HYDR section ***

# - # *** VOL Initial value of COLIND Initial value of 0UTDGT

*** ac-ft for each possible exit for each possible exit

18 0.I 4.0

19 0.I 4.0

J.lyzooz
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20 I0.0 4.0

21 0.I 4.0

22 0.I 4.0

END HYDR- INIT

END RCHRES

FTABLES

FTABLE 18

ROWS COLS ...

3 4

DE PTH AREA VOLUME OUTFLOW ** *

0.00 1.30 0.00 0.00

1.00 1.30 1.30 166.00

2.00 1.40 2.65 490.00

END FTABLE 18

FTABLE 19

ROWS COLS ***

3 4

DEPTH AREA VOLUME OUTFLOW * **

0.00 i.i0 0.00 0.00

1.00 1.10 1.10 65.00

2.00 1.20 2.25 223.00

END FTABLE 19

FTABLE 20

•* * WALKER CREEK WETLAND

ROWS COLS ***

i0 4
DEPTH AREA VOLUME OUTFLOW OUTFLOW ***

0.00 0.00 0.00 0.00

1.00 2.50 1.25 7.04

2.00 5.00 5.00 17.84

3 .00 12 .00 13 .50 32 •17

4 .00 19.00 29.00 45 .13

5 .00 22 .00 49.50 54 .95

6.00 23.00 72.00 61.62

6 .I0 23 .00 74 .30 62 .15
7 .00 23 .50 95 .25 67 .00

7.24 24.10 101.10 100.00

END FTABLE 20

FTABLE 21

ROWS COLS ***

8 4

DEPTH AREA VOLUME OUTFLOW * **

0 000 0.0000 0.0000 0.00

0 I00 0.2259 0.0113 0.ii

0 500 0.2707 0.1106 4.27

1 000 0.3268 0.2600 15.13

1 500 0.3828 0.4374 31.67

2 000 0.4389 0.6428 54.02

2 500 0.4949 0.8763 82.52

3 000 0.5510 1.1377 117.55

END FTABLE 21
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FTABLE 22

ROWS COLS ***

9 4

DEPTH AREA VOLUME OUTFLOW *..

0.000 0.0000 0. 0000 0.00

0.I00 0.3680 0.0184 0.25

0.500 0.3717 0.1664 9.39

1.000 0.3763 0.3534 31.06

2.000 0.3819 0.7325 94.37

3.000 0.3874 1.1171 174.33

4.000 0.3930 1.5073 265.38

5.000 0.3985 1.9030 364.68

6.000 0.4040 2.3043 470.60

END FTABLE 22

END FTABLES

MASS-LINK

<Volume> <-Grp> <-Member-><--Mult--> <Target> <-Grp> <-Member->---
<Name> <Name> # #<-factor-> <Name> <Name> # #***

MASS-LINK 1

conversion from acre-inches to acre-ft (1/12) ***

PERLND PWATER PERO 0. 0833333 RCHRES INFLOW IVOL
END MASS-LINK 1

MASS-LINK 2

IMPLND IWATER SUR0 0. 0833333 RCHRES INFLOW IVOL
END MASS-LINK 2

MASS -LINK 3

RCHRES ROFLOW RCHRES INFLOW
END MASS-LINK 3

MASS-LINK 4

RCHRES OFLOW OVOL 1 RCHRES INFLOW IVOL
END MASS-LINK 4

MASS-LINK 5

RCHRES OFLOW OVOL 2 RCHRES INFLOW IVOL
END MASS-LINK 5

MASS -LINK 6

PERLND PWATER SURO 0. 0833333 RCHRES INFLOW IVOL

PERLND PWATER IFWO 0. 0833333 RCHRES INFLOW IVOL
END MASS-LINK 6

MASS-LINK 7

PERLND PWATER AGWO 0.0833333 RCHRES INFLOW IVOL
END MASS-LINK 7

MASS-LINK 8

PERLND PWATER PERO 0. 0833333 COPY INPUT MEAN
END MASS-LINK 8

MASS-LINK 12

PERLND PWATER AGWO 0. 0833333 COPY INPUT MEAN
END MASS-LINK 12

MASS -LINK 9

IMPLND IWATER SURO 0 .0833333 COPY INPUT MEAN

July 200/
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END MASS-LINK 9

MASS-LINK I0

COPY OUTPUT MEAN RCHRES INFLOW IVOL

END MASS-LINK i0

END MASS-LINK
END RUN
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PREFACE

Comprehensive Stormwater Management Plan
Seattle-Tacoma International Airport
Master Plan Update Improvements

July 2001

This document containsreplacementpages developed in response to comments received from the
WashingtonState Departmentof Ecology (Ecology) on Volumes 1through4 of the December 2000
ComprehensiveStormwaterManagementPlan (SMP) for the Seattle-Tacoma InternationalAirport
Master PlanUpdate Improvements. A facilitatedprocess was used to document specific revisions
reqmredby Ecology to the December 2000 SMP. Each SMP volume contains an itemized list of
replacementpages, andthe replacementpagesare identifiedby a July 2001 footer.

Comprehensive Stormwater Management Plan July 2001

STIA Master Plan Update Improvements J56-2912-001 (28)
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SMP VOLUME 4
JULY 2001 REPLACEMENT PAGES

Preface (before pg. i)
List ofVolurne 4 Replacement Pages
APPENDIX D (Entire Appendix replaced):

List of Pond Plan and Profiles;
Exhibits C131; C132; C133; C133.1; C134; C134.1; C134.2; C134.3; C135;
C135.1; C136; C136.1; C136.2; C137; C138; C139; C140: C141; C145; C146;
C147; C148; C149; C150; C151; and D-2
October 27, 2000 Vault Structural Feasibility Memo (1 pg.)

April 23, 2001 Supplemental Vault StructuralFeasibility Memo (3 pgs.)
April 21, 2001 Geotechnical Assessment of Constructing Vaults in Fill (2 pgs.)
April 26, 2001 Feasibility of Vault Maintenance Memo (3 pgs.)

APPENDIX F
Pg. 1 of December 14, 2000 InfiltrationMemo
May 23, 2001 Infiltration Feasibility Memo forPond F (10 pgs.)

APPENDIX G:

Section 3.2 (pg. G-5)
Table G-2 (pg. G-6)

APPENDIX H:

Table H-6 (pg. H-IO)
APPENDIX Q:

Exhibits C113, C114; C116; C118; C127; C128; C129; and C130
APPENDIX R:

R-4 Pond B Drawing (Sheet C40)
APPENDIX Y:

Entire Appendix replaced (17 pgs.)

Note: Listed page totals do n.o.tinclude "guidance "pages (the guidance pages do not
need to be inserted as replacement pages).
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COMPREHENSIVE STORMWATER MANAGEMENT PLAN

VOLUME 4

APPENDICES C THROUGH Z

SEATTLE-TACOMA INTERNATIONAL AIRPORT
MASTER PLAN UPDATE IMPROVEMENTS

FOR AGENCY REVIEW

Preparedfor

PORT OF SEATTLE
Seattle-TacomaInternationalA_pon

P.O. Box 69727
Seattle,Washington 98168-0727

Preparedby
PARAbIETRIX, INC.

5808 LakeWashingtonBlvd.N.E., Suite 200
Kirkland,Washington98033-7350
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VOLUME 4

C EXISTING DETENTION FACK/rY DATA

D PROPOSED DETENTION FACILITY FIGURES

E BMP SIZING ESTIMATIONS PER UNIT PGIS AREA

F FEASIBILITY OF STORMWATER INFILTRATION REPORT

G WATER RIGHTS ON MILLER CREEK

H WATER QUALITY TREATMENT FACILITY STZINGCALCULATIONS FOR SASA,
STEP,AND THIRD RUNWAY

I LANDSCAPE MANAGEMENT PLAN

J MILLER CREEK FLOODPLAIN ANALYSIS SUMMARY

K EMBANKMENT AQUIFER CONSTRUCTION MEMO

L GEOTECHNICAL ENGINEERING REPORT FOR THE THIRD RUNWAY
EMBANKMENT CONSTRUCTION

M WATER QUALITY BMP COST ESTIMATES FOR AREAS DETERMINED TO BE
NON-PRACTICABLE FOR RETROFITTING

N INDUSTRIAL WASTEWATER SYSTEM MONTHLY DISCHARGE MONITORING
REPORTS (JANUARY 1999- OCTOBER 2000)

O IWS OUTFALL HYDRAULIC CAPACITY MODELING RESULTS

P DES MOINES CREEK AND MILLER CREEK DOWNSTREAM ANALYSES

Q PROPOSED STORMWATER CONVEYANCE FIGURES

R CONSTRUCTION EROSION CONTROL

S HDR EVALUATION OF STORM CONVEYANCE SYSTEM

T PHYSICAL PROPERTIES OF PROPOSED ROOFING MEMBRANES AND
PRELIMINARY ROOF SURVEY FIGURES

U RUNWAY/TAXIWAY GRASS INFIELD LANDSCAPE MANAGEMENT PLAN

V SEATTLE TACOMA INTERNATIONAL AIRPORT SPILL PREVENTION CONTROL
AND COLrNTERMEASURES PLAN

W ENERGY DISSIPATION DESIGN CRITERIA AND PARAMETERS

X SUPPLEMENTAL NEPL SOIL INFORMATION

Y STORMWATER ANALYSIS OF THE ASR SITE

Z IWS LAGOON STORAGE CAPACITY MODELING

Comprehensive $tormwater Management Plan December 2000
STIA Mazter Plan Update Improvements Volume 4 556-2912-001 (28)
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r,. co. p..,.. Memorandum
600 1081h Ave.. Suite 400, Bellevue, WA 98004

(425) 455-3553 • Fax (425) 453-9179 • Arch_w"hjral Fax (425) 450-2597

To Michael Cheyne, Program Manager Date 10/27100

From Tom Cossette, P.E.

Subject Port of Seattle - Stormwater Master Plan (SMP)
Stormwater Detention Vaults - Structural Feasibility

The storage of storm water runoff as part of a comprehensive drainage system is critical to the
viability of the proposed Master Plan Improvements at Sea-Tac. As structural engineers who
have had experience with large water storage tanks and buried structures, HNTB structural
engineering group was asked to assess the feasibility of constructing a number of large buried
stormwater detention vaults necessary to meet the requirements of these improvements. The

capacity of the vaults currently proposed range from 4.3 to 98.1 acre-feet.

For the purposes of feasibility analysis, geotechnical and soil data was assumed to be similar
to that investigated elsewhere on the airport site for buried vault facilities. Based on currently
available information and professional knowledge of structural considerations for above and
below grade facilities, HNTB offers the following comments:

There are contractors in this country that have built numerous buried water storage
facilities under a variety of site-specific conditions. One such contractor, Preload Inc.,
Garden City, N.Y, has constructed thousands of prestressed concrete water tanks in the
one to ten million gallon range, and advertises sizes to 40 million gallons (approx. 123
acre-feet) and beyond. As evidenced by numerous above and below grade potable
water storage tanks and industrial chemical storage tanks around the country, steel
containment vessels have also been designed and constructed to meet similar
applications. It was concluded that the sizes of the proposed vaults are apparently well
within what contractors can build with proven construction means and methods.

There are existing stormwater detention vaults on site, between S. 188'hWay and
Runway 34L, with a total capacity of 6.2 acre-feet. They are below grade caste-in-
place reinforced concrete box structures, approximately 40 ft. wide x 20 ft. tall x 300 ft.
long, with a single interior wall that divides the vault longitudinally into two 20 ft.
wide cells. For purposes of evaluating structural feasibility, a simple analysis of
replicating the existing structures to obtain the necessary volumes was evaluated. The
analysis concluded that similar construction could be used for the proposed 98.1 acre-
feet capacity vault. The resulting configuration could be a box structure

approximately 260 ft. wide x 26 ft. tall x 680 ft. long, consisting of thirteen 20 ft. wide
cells. Furthermore, while the ultimate size of the vault might be constrained by land
use features or topography, it is not constrained (horizontally) by structural -limitations.

The invert depths and heights of soil cover on the proposed vaults are not excessive
and the proposed locations of vaults do not require the capability to support large
aircraft loads. No significant structural issues have been identified due to soil cover
and surface ioadings on the proposed vaults.

Based on structural considerations, stormwater detention vaults of the magnitude shown in the
SMP are feasible and well within the engineenng and constructability standards and practices
used in industry for similar facilities.

July2001
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Supplemental
H rBco. p.. ,.. Memorandum

600 I08_ Ave.. Suite 400, BelleVUe,WA 98004
(425) 455-3555 • Fax (425) 453-9179 - An_itectural Fax (425) 450-2597

To Michael Chcync, Program Manager Date April 23, 2001

From Tom Cossettc/Alan Black

Subject Port of Seattle - Stormwater Master Plan (SNIP)
Stormwater Detention Vaults - StructuralFeasibility

HNTB structural engineering group was askexito provide additional assessment for the
feasibility of two non-standard vault d_sign conditions that are shown in the Stormwater
Master Plan Document: above ground detention/retention vaults and vaults within
embankment areas.

Above Ground Vaults

TherearethreeabovegroundvaultscurrentlyproposedintheStormwatcrMasterPlan
Document.

Vault Volume DescriptionofCondition

SDS3 12.9Ac.Ft. 220'diameterx 18'deepportionabovegradevariesfrom0' ononesideto 10'
ontheoppositeside

SDS7 21.4Ac.Ft. 300' x 135'x 22' deepalmostentirelyabovegrade

SDN3 25.6Ac.Ft. 300'x 187'x 25' deep.Mostlyburiedbutthetop15feetof onecomerwouldbe
.,. abovegrade

Basedoncurrentlyavailableinformationandprofessionalknowledgeofstructural
considerationsfortheseabovegradefacilities,HNTB offersthefollowingcomments:

SDS3 -Circularconcretetanks(vaults)areoneofthemostcommon typesofwater
storagestructures-whether aboveground,partiallyburied,orfullyburied.Prcload
Inc.,NatgunCorp.,andCrom Corp.arethreeexamplesofcontractorswho construct

thesetanksinvariousdiametersandheightsandinstoragevolumecapacitiesthat
rangefrom0.6to120Ac.Ft.Designandconstructionofcircularconcretetanksis
addressedby publicationsfromtheAmericanConcreteInstitute(ACI)andthePortland
CementAssociation(PCA).

SDS7 - Thisvaultcouldbeconstructedasrectangular,butfurtherinvestigationfound
thattwocircularvaultswouldbemorecosteffectivetoprovidetherequiredstorage
volumeatthislocation.Thetwovaultscanbehydraulicallyconnectedvialarge
diameterpipe(s),¢ithm-throughthewallsorthroughthefloor.Penetrationsthrough
suchstructuralelementscanbeaccommodatedby localizedadditionofsteel

reinforcingbarsand/ormember thickening.SeeSDS3 fordiscussionregarding
circulartanks.

C:koo_mltmemo_.doc July2001
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Michael Cheyne

April 23, 2001
Page 2 of 3

SDN3 - SeaTac has a an existing buried reinforced concrete stormwat=, detention vault

on site, between S. 188 mWay and Runway 34L, that is small=, but similar to this

proposed vault. Design and construction of partially buried and buried rectangular
concrete water storage vaults has a history and a future. A few comparable facilities
elsewhere in the United States are described below.

HNTB is completing conceptual design for Lansing's Art and Education Center

that is adjacent to a 30.6 Ac.Ft. partially buried wat=. storage vault that was built in
1938. The water company own=" is expecting that the vault will serve their needs
for another 50 to 60 years.

A 20.7 Ac.Ft. buried reinforced concrete stormwater storage vault was constructed

ten years ago as part of a new hold apron at Chicago's Midway Airport.

The Norumbega Reservoir, a 350 Ac.Ft. buried water storage vault, is currently
being constructed by the Massachussetts Water Resources Authority.

One corn=, of this vault would be above grade. The diff=.ential earth and hydrostatic

pressures generated by the sloping fill can be accommodated in the vault design. This
generally takes the form of localized additions of steel reinforcing bars and/or member
thickening.

Vaults within Embankment Areas

There are two vaults currently proposed to be within the airfield embankment.

Vault Volume Descriptionof Condition

SDWlA 13.8 Ac.Ft. 200' x 100' x 30' deep belowgrade- setas closeto edge of embankmentas
possibleto minimizearea for aircraftloadingdesign

SDN3A 10.2 Ac.Ft. Two 120' x 120' x 23' deep belowgrade vaultsconnectedby a 48-in diameter
equalizerpipe- set nearthe edgeof embankment(or retainingwall) as
possibleto minimizearea for aircraftloadingdesign.

Based on currently available information and professional knowledge of structural

considerations for these above grade facilities, HNTB offers the following comments:

SDW1A - Structural investigations of a particular conceptual layout for a rectangular

vault was made for two contrasting siting conditions. The investigations included 2-
dimensional frame analyses to arrive at preliminary foundation, wall, and top slab

sizes. The assumed values for the geotechnical soil parameters (soil unit weight, lateral
earth pressure, bearing capacity) used to complete the analyses are within a likely range

for the soil units to be expected for this project, as presented in the Preliminary
Geotchnical Assessment that accompanies this memo.

July 2001
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Michael Cheyne
April 23, 2001
Page 3 of 3

The first siting condition for which the concept layout was investigated was for the top
of the vault to be flush with the 3rdrunway apron and subject to direct aircraft loading
(taxi weight of a 757-200). The second siting condition was for the vault located
within the embankment slope such that 40 feet of the top surface would be exposed
along the west edge. The dominant loading for this condition results from the
approximately 38 feet deep triangular wedge of fill on top of the vault along east side
and the accompanying highly differential lateral earth forces.

As a result of these specific structural investigations, I-INTB engineers conclude that
buried and partially buried rectangular vaults, of comparable order-of-magnitude size,
are certainly feasible as a stormwater storage facility choice for this project.

SDN3A - These proposed vaults are of comparable size, and may be sited similar, to
SDW1A for which specific structural investigations and affirmative feasibility
conclusions were made, as discussed above.

C:_osvaultmemo2a.aoc July 2001
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PRELIMINARY GEOTECHNICAL ASSESSMENT OF CONSTRUCTING STORM
WATER DETENTION VAULTS C1, C2AND GI, IN EMBANKMENT FILL

Hart Crowser evaluated stability of proposed stormwater vaults C,, C: and GI, located as
shown in the December 2000 Comprehensive Stormwater Management Plan, and including
alternate locations on the top and bottom of the west facing embankment slope adjacent to

Runway Stations 206+44 and near the toe of the emb:_nk_em slope adjacent to Station
202 + 47.

1. Slope stability does not present a _critical flaw" for any of the proposed vault locations
that we evaluated. Current feasibility level analyses were accomplished for both the

475- and 975-year seismic events. Ranges in factors of safety, with and without
subgrade improvements, are slightly affected by vault location, but requirements for
subgrade improvement (to provide slope stability) are more or less the same with and
without vaults.

2. Embankment fill constructed to date has typically been compacted to minimum

percentages of maximum, modified Proctor density of 90 to 92 percent, depending
primarily on type of fill material. Actual densities achieved typically vary, but exceed
specified minimums. Hart Crowser typically recommends that fill placed to support
structures be compacted to at least 95 percent of maximum, modified Proctor density.
Although some additional construction effort will be required, Third Runway
construction experience to date indicates this can be accomplished within the area
needed to support vaults.

3. Allowable bearing pressures for structures in the fill are anticipated to be around 4 kips
per square foot and may be higher. This value is in addition to the weight of the fill
itself, for embedded structures. Preliminary analyses indicated only nominal setback or
embedment for foundations would be required relative to the sloping embankment
surface to obtain the recommended allowable bearing. Additional setback or
embedment may be appropriate to prevent any potential sloughing from exposing the
footing.

4. Total and differential settlement of fill supporting the vaults will vary depending on
location, size and sequence of construction. Potential differential settlement of pipes
connected to the vault(s) and extending across fill zones compacted to different

minimum densities may need to be addressed by settlement monitoring and construction

Hart Crowser, Inc. Page 1 of 2
J-4978-19 April 21, 2001
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of piping a_er completion of primary fill settlement. Hart Crowser does not anticipate
this will present any significant construction difficulty.

S. Nominal unit weight of the fill for conceptual design purposes is around 140 pounds per
cubic foot (pcf). Lateral ea_nh pressures acting on the vaults under static conditions are

anticipated to be around 60 pcf (expressed as an equivalent fluid density) assuming
backfill against non-yielding walls. Seismic surcharge on the embedded structures will
be comparable to basement structures of comparable size, constructed per UBC.

6. Shallow piping (inlet or outlet) extending down the embankment face can be designed
and constructed with conventional procedures, such as seepage collars. Published
guidance used for outlet control structures on earth dams provides a good basis for
design of the vaults and connecting piping for the Third Runway embankment.

Hart Crowser, Inc. Page 2 of 2
J-4978-19 April 21, 2001
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Memorandum
Tbe II N TB Corn pan fes

600 108th Ave.. Suite 400, Bellevue, WA 98004

(425) 455-3555 • Fax (425) 453-9179 • Arch!teO,_J,ral Fax (425) 450-2597

To Michael Cheyne, Program Manager Date April 26, 2001

From Alan Black

Subject Port of Seattle - Stormwater Master Plan (SMP)
Stormwater Detention Vaults -Feasibility of Maintenance

The HNTB engineenng group was asked to address January 2001 King County comments, Group 5
checklist item 2 requesting additional reformation on the maintenance feasibility of above ground and
deeper than standard detention vaults that are shown in the Stormwater Master Plan.

King County standard detention vaults are described in the King County Surface Water Design Manual
as facilities having the following characteristics:

* Maximum depth finished grade to the vault invert shall be 20 feet.

• Access ports located within 50 feet of any point in the vault with round solid locking lids, 3-foot
square, locking diamond plate covers.

• Facilities with >1250 square feet (SF) shall include 5' x 10' removable panel

. Meet OSHA confined space requirements including ladders with hand holds provided at inlet and
outlet pipe locations and clearly marked entrances to confined space areas.

• Internal walls shall be provided with openings sufficient for maintenance access and sized and
situated for access to maintenance "v" in the vault floor.

e Ventilation pipes (12-inch diameter minimum) provided at all four comers to allow for artificial
ventilation prior to entry of maintenance personnel.

Stormwater Master Plan Detention Vault Facilities

Vault Name Exhibit Depth* Floor Area Configuration

SDW2 C131 16 ft 3600 SF Belowground
Reserve Stormwater Release Vault

SDS4 C139 20 ft 38,015 SF Flushwith groundat accessroad.

SDS7 C140 25 ft 47,250 SF Aboveground

SDS3 C141 41 ft 192,500 SF Belowground

SDN3 C145 27 ft 56,100 SF Mostlybelow ground

SDN2/SDN4 C146 23 ft 34,375 SF Flushwith groundat accessroad.

M6 (NEPL) C147 28 ft 33,000 SF Belowground

SDN1 C148 24 ft 21,905 SF Mostlybelow ground

SDN6 (CARGO) C149 18ft 15,395 SF Flushwith ground

SDN3 (2 Vaults) C150 25 ft 14,400 SF Belowground

SDW1A C151 38 ft 20,000 SF Belowground
. An allowance of 2 feet has been used for the top slab thickness to esbmate aepm where 0efine0 by the top of sthJcture.

Maximum potential access Oepth is shown; actual depths vary. July 2001
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April 26, 2001

Based on currently available information and discussion with Port of Seattle maintenance staff, HNTB
offers the followang comments:

There is one facility, SDS7 Basin Vault (sheet C140 in appendix D) shown as an above ground facility.
The SDS7 Basin Vault would have a top elevation at approximately 325. The adjacent land vanes
between elevation 312 and 300. Two maintenance options arc available: external stair, ladder, or
access ramp roadway. The stair or ladder options would provide person access for regular inspections
but a crane would be required to lift pump units or other equipment for less frequent cleaning
operations. The lift height of 15 feet would allow use of smaller cherry-picker cranes. An access ramp
is also feasible for this location. The King County standard I5 percent maximum slope would result in
an 87-foot long ramp grade along the tank wall. Site constraints would likely require that this ramp
would be constructed as a 15-foot wide asphalt roadway on a mechanically stabilized earth wall and
barrier type wall coping. The drawings illustrate the ramp option since it would require the largest
facility footprint (to facilitate assessment of greatest likely impact), but selection of which option is
used will be done during final design.

All others that protrude above ground do so in only a portion of the top area. These will be designed
for direct HS20 loading to allow full vehicular access to any part of the top to allow maintenance using
the same methods typical of an underground tank. Those facilities are accessed from the side that is
buried.

Most facilities exceed the King County maximum depth of 20 feet between top of finished grade and
the invert of the vault in at least a portion of the facility. Though the KCSWDM does not specifically
note the reason for this guideline, the maximum depth is likely the result of limitations for existent
King County maintenance equipment. Since these facilities would be Port maintained facilities, the
King County standard are not considered as design constraints for these facilities. The following
special provisions arc anticipated to address the maintenance of these facilities.

• The Port of Seattle currently uses a vactor trudc, truck mounted cranes and block and
tackle on tripod for vault cleaning work. The Port has noted that they do not see the depth
of these facilities as a concern, but has noted that they may require some new or modified
equipment to accommodate the facilities as shown. HNTB conducted a web search and

verified that vactor macks are available in a wide range of configurations and capacities.
The largest "heavy industrial vacuum (Guzzler/Vaetor) truck available through United
Pumping was noted to be "capable of removing [water] from remote or inaccessible
locations as far away from the machine as 1000 feet or more through suction lines 8" in
diameter and smaller." This is consistent with the Port's intent to test alternate suction line

configurations to address the proposed conditions, but also gives HNTB confidence that
there is a vactor mack available if the Port's existing truck proves to be inadequate. A local
utility cleaning service that uses vactor trucks indicated that they have gone to 100-foot
depths with their equipment but they noted that pumping time increases with depth. The
Port has the option to replace the function of the vactor truck with new or existing portable
pumps that could be selected to perform better. The existing truck mounted crane or block
and tackle could be used to lower a pump into position. The designer will continue to
work with the Port through final design to allow them adequate time to plan and acquire
equipment as needed.

• Vault access ports will meet or exceed King County standards.

.tu&zoo/
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• The Port has noted that we should use the current maximum of 41 feet as the depth limit in

the event that further design/model developments identify a need for larger facilities.

• OSHA requires that ladders greater than 25 feet in height include intermediate landing for
personnel access safety. This tends to add undesirable inconvenience for lowenng items
though the access ports on space consn'ained facilities. The large size of these facilities
would allow space for landings or internal stairways for personnel access separate from the
5' x 10' equipment access doors or panels.

• The County's suggested provisions for ventilation might be inadequate for the large
facilities shown. A qualified engineer will work with the Port to ensure that ventilation is
adequate to meet OSHA confined space requirements. Self-contained supplied air is
readily available to maintenance worker if needed.

• Pretreaunent on the airfield including 00-foot filter strips, catchbasins, and frequent
inspection/removal of foreign objects (including trash) for the airport operation area will
significantly reduce maintenance requirements relative to typical King County facilities.

• Internal walls with openings sufficient for maintenance and access to maintenance "'v" in
the vault floor and to outlet su'ucture or sediment nap sumps. These details are not shown
on the drawings but will be addressed as part of the final design.

The Port's experience in owning, operating, and maintaining the two large existing detention vault
facilities gives HNTB confidence that maintenance of the proposed facilities will be feasible. Final
design will include consideration of OSHA confined space requirements, and special Port needs to
establish personnel and eqmpment access appropriate for each vault location.

July 200/
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1. STORM FLOW AND VOLUME CALCULATIONS

Bioswalc and filter snip size were based on the water quality design flow rate, specified as the 6-

month, 24-hour design storm. Wctpool and treatment wetland pool size were based on the mean
annual storm runoffvolume.

Water Q,,1_ty Design Flow forBioswales andFilter S_ilJs

The followm_gparameters were reed in the StormS HED Hy__drologicM_ocl_elingProgram (Engcnious
Systems 1997):

Area: I acre
Curve Number: 98
Time of Concentration: 4 minutes

To estimate the 6-month storm flow rate, 64 pe_ent of the 2-year, 24-hour precipitation of 2.0
inches was used. From StormSHED (output attached on following page), the 6-month peak flow
rate was 0.32 cfs.

Runoff'Volume from Mean Annual Storm forWetvaults

Wetvault volume was based on the mean annual storm runoff volume. The mean annual storm
volumefora l-acreimperiousareawas calculatedusingthesimplifiedmethoddescribedinthe

" King County Manual (King County 1998). Because the area to be treated is I00 percent
impervious, the runoff formula fi'om the King County Manual was simplified to:

RunoffVolume (f13), Vr-- 0.9 * A+,* (P-J12)

where: Af= imperviousarea(f12)
R = mean annualstormprecipitation(inches)

+

Themean annualstormprecipitationof0.47inchwas obtainedfromtheisopluvialmap providedin
the King County Manual. The mean annual nmoffwas calculated to be:

Vr = 0.9 * (43,560) * (0.47/12) = 1,535 f13

Comprehensive Stormwater Management Plan December 2000
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Drainage Area: 1AC
HydMethod: SBUH Hyd Loss Method: SCS CN Number
Peak Factor. 484.00 SCS Abs: 0.20
StormDur 24.00 hrs

Area CN TC
Pervious 0.0000 ac 98.00 0.00 hrs
Impervious 1.0000 ac 98.00 0.07 hrs
Total 1.0000 ac
Supporting Data:
Impervious CN Data:
Impervious 98.00 1.0000 ac
Impervious TC
Flowtype: Description: Length: Slope: Coeff: Travel T_me
Sheet Sheet 200.00 ft 1.00% 0.0100 3.26 min
Channel StormDrain 200.00 t_ 1.00% 42.0000 0.79 min

1AC Event Summary:
BasinlD PeakQ PeakT Peak Vol Area Method Raintype Event

•- (cfs) (hrs) (ac-fl) ac /Loss
1AC 0.32 7.83 0.0887 1.00 SBUH/SCS kc24hr 0.64"2y
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2. BMP SIZE CALCINATIONS

BMP sizing was based on the 1998 King County Manual. $i_ng r_ents for the King County
and Ecology manua!¢ are approximately equivalent; howev_, the King County Manua]'s simpler
sizing procedures were bett_ suited for these genea'/ccalculations.

2.1 FILTER STRIP SIZING

..... Filter strips_w_'e sized for a 300-_fl-wide_bY_145-fblong (l-_re) ,_ti_'0n 9f.nm.way:. A!_thou___._.e __
typical maximum flow path across runways and taxiways is 140 R across the pavement and
shoulder of straightaway taxiways, the flow path may reach up to 300 feet across unway/taxiway
intersections.

Note: For filter strips, as with bioswales, the length dimension is parallel to the direction of flow.
Therefore, for filt_, strips, length is measum:l pea'peadicnlar to the runway, taxiway, or
roadway cent_line. Runway and taxiway length is measured paxall¢l to the centerlme.

The following assumptions were used for the filter strip sizing:

WQ design flow, Q -- 0.32 cfs
Manning's roughness, n -- 0.35 (p_" King County Manual)
Strip Width, W= 145 fl
Slope,s = 0.021

The calculationsarcshownbelow:

Flowdepth,d= [. O'" _'6= [. 0"32.0"35 _'1.49,W,s0. s 1.49,145,0.020.s ,_0.035 ft

Flowvelocity,V--Q---- .Q = 0.32 = 0.o64fps
A W * d 145 * 0.035

6

Per the King County Manual, the flow must have a minimum 9-minute (540-second)
residence time.

Strip Length, L = 540 * V= 540 * 0.064 ---34.5 fi

m Area =L* W = 145" 34.5 _ 5,000 i_

2.2 BIOSWALE SIZING

The following assumptions wcq-eused for the bioswale sizing:

WQ design flow, Q = 0.32 cfs

NominalSTIA designspecificationscallfora slopeof1.5percent.Thisassumedsloperemitsinaconservativesizeestimate.

Comprehensive 3tormwater Managemem Plan December 2000
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Maunmg's roughness, n = 0.2 (per King County Manual)
Bottom width, b = 6 fl

Flow depth, y = 2 inches = 0.167 fl (regularly mowed)
H:V side slopes, Z = 3
Slope, s = 0.02

The calculations are shown below:

v = Q - Q = 0.32
...... "_-':--by+Zy2(6.0.167)+ (3-*-0:1-672)--0"30fp-s-• ---

PertheKingCountyManual,theflowmusthaveaminimum 9-minute(540-second)
residence time.

Swale Length, L = 540 * V= 540 * 0.30 = 160 fl

Swale Area = L * W= 160 * 6 = 960 f12

2..3 WETVAULT SIZING

Thecalculationsforthewcrvaultsizingarcshownbelow:

Basicwelpondsize(pertheKing CountyManual),thereforewetpoolvolume=
3 *(volumeofmean annual2A-hourstormrunoff')

Mean _nnual storm runoffvolume = 1,535 f13

Wetpool volume = 3 * 1535 = 4,610 f13

2.4 SUMMARY
t

Unit sizes of BMPs per acre areshown in Table E-2.

Table E-2. BMP unit sizes per acre af PGIS.

BMP Appmxn'nate required size per acre of PGIS

Filter Stop 5,000 i_2

Bioswalet 960 ff_

Wetvault 4,610 f_3

1
Area given is for bottom of bioswale. Including si_ slopes, bioswale area at 1.0 ft depth would be 1915 ft2.
However, where the unit size (960 R2) was used m evaJuatc emsung bioswales, the bottom width of the exis_g
biosweleswasused,consistentwiththe ar_acalculationusedto esumate960 ft:. Wherethisareafigureis used
estimatefuturebioswaleam_plannersshouldbeawarethatanaddilional6 11ofwidthisnecessary(assumingZ =
3,3ftneededoneachsideofbottom).
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FEASIBILITY OF STORMWATER INFILTRATION

THIRD RUNWAY PROJECT,
SEA-TAC INTERNATIONAL AIRPORT

SEATAC, WASHINGTON

SUMMARY

Infiltrationtestshave been performed for selected sites on the west side of the

proposed runway embankment to evaluate the feasibility of infiltration as part of

the Stormwater Management Plan (SMP) for the Sea-TacThird Runway project
The testing performed to date shows infiltrationis feasible in two of the areas
tested (Areas 1 and 3). Preliminary design infiltrationrates have been developed

from the field testsusingmethods stipulated by King County (1998) as listed in
Table 1. Basedon these results,potential infiltration capacities (in cubic feet per

second [cfs]) at the individualsites have been developed for nominal 8-foot-wide

infiltration trenches totaling 400 feet in length:

• InfiltrationArea 1 can accommodate stormwater disposalat an average rate
of 0.30 c-fs;and

• InfiltrationArea 3 can accommodate stormwater disposalat an average rate
of 0.20 cfs.

Additional trenches may be located in these areas to increase infiltration

capacity, depending on site logistics.

These data are suitable for conceptual infiltration facility design. The infiltration

capacity of any site will depend on the detailed designand layout (i.e., area and
elevation) of the infiltration facility, and the degree of variability in soil conditions

beneath the facility. Additional infiltration tests and soil boringswill be needed

to meet all the requirements of the King County Surface Water Design Manual

(1998) and should be completed once provisional footprints of the facilitiesare
established.

This report summarizesdesign requirements for infiltration facilities, field data
collection performed by Hart Crowser, and results of our work to date for
InfiltrationAreas 1 and 3.

INTRODUCTION

As a result of increased stormwater storage capacity requirements in the SMP,
Hart Crowser was tasked to investigatepotential sitesfor infiltration of detained

Ha,Crower Page 1H978-06
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storrnwater on the west side of the proposed Third Runway project area (see

Figure 1 for general location). Basedon the location of detention ponds C, D,
and G, three siteswere identified as potential sites for infiltration of water

discharged from detention ponds and/or vaults on the airfield. Additionally, the

footprint of detention ponds C, D, and G were also considered for potential
infiltration capacity. Locations of the detention ponds and Infiltration Areas 1, 2,
and 3 are shown on Figures2 and 3.

Infiltrationtesting was conducted along with the collection of soilsand

groundwater data that are needed to establishif infiltration can be implemented
in each area in accordance with the requirements of the King County Surface

Water Design Manual (KCSWDM - KingCounty, 1998). The overall
requirements for infiltrationfacilitiesare summarized in the following section.

INFILTRATION FACILITY REQUIREMENTS

The following summary outlinesthe General Requirements (Section 5.4.1 of the
KCSWDM) for infiltration facilities (ponds, tanks, and trenches) associated with
the natural site conditions. Additional requirements identified below under

"Other EngineeringConsiderations" need to be addressed by the engineering

designteam.

Softs

• The basicrequirement is a minimum of 3 feet of permeable soil below the
bottom of the facility and at least 3 feet between the bottom of the facility
and the maximum wet-seasonwater table.

• A minimum of two test pits or soil borings,per 10,000 ft: of infiltration area

are required to characterize the site.
• Test pits or borings should extend at least S feet below the bottom of the

infiltrationfacility, and at least one test hole should reach the water table.

Measured Infiltration Rates

• The measured infiltration rate should be determined usingeither the double-

ring infiltrometer test (ASTM Method D 3385, 2000) or the EPA falling head
percolation test procedure (EPA, 1980).

• Sufficient tests should be performed to determine a representative infiltration
rate but at least three tests shall be pertormed for each proposed infiltration

facility.

Hart Crow_er Page 2
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Desi.qn Infiltration Rate

I_ The design infiltrationrate should be calculated by Equation 5-9 of the

KCSWDM, usingthe correction factors listed in that Section 5.4.1.

Off.site Groundwater Impacts

• The impacts of infiltration should be considered for the potential to provide
increasedwater to landslideareas, increased groundwater resources
available, increased water levels in closed depressions,and higher

groundwater levels.

Groundwater Protection

Groundwater protection requirements call for implementing one of the following

actions when infiltrating water from pollution-generating surfaces:

• Provide water quality,treatment prior to infiltration; or
• Demonstrate that the soil beneath the infiltration facility has properties which

reduce the risk of groundwater contamination from typical stormwater
runoff.

Other Engineen'n.q Considerations

I_ 100-Year Overflow Conveyance
• SpillControl Devices
• Pre-settling

• Protection from Upstream Erosion
• Construction Guidelines.

This report by Hart Crowser provides a preliminary assessmentof the soils,

infiltrationrates, and hydrology of each site to establishthe feasibility of

infiltration. Engineeringaspects and site logisticswill be addressed by the design
team as part of final design.

APPROACH

The type of infiltrationtest chosen at each location was dependent on the depth
of the target soil strata or pond elevation. Generally, for tests lessthan 4 to 5

feet below ground surface, test pits were dug and the double-ring infiltrometer

method was used. This method involved repeatedly measuring a small (< 1/4

inch) change in water level in both the inner and outer rings while consistently

maintaininga head between 5.5 and 6 inches in both rings until a relatively

Hart Crowser
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constant rate was obtained. Presoaking the test area is not required; however,
to limit the amount of inconsistentreadingsat the beginning of the test, a

pre-soakingperiod of approximately one hour was employed.

For testing depths below 5 feet, the EPA method was used in an augered hole

with a 6-inch-diametertemporary casing inserted to prevent caving of the
borehole walls. This method involved repeatedly measuring the water level drop

from an initial head (6 inches above the base of the hole) over a given period

untila relativelyconstant rate was obtained. At the end time interval the water

level was adjusted back to the original head level prior to starting the next
measurement. A minimum of four hours or overnight presoaking of the test

zone was performed.

The seasonalhigh groundwater level was estimated by measuring current
groundwater levels in existingor recently installed monitoring wells at each site

and comparing these with longer recordsfrom existingnearby wells in similar
hydrogeologicsettings. _Additionally,soil profile characteristics suchas low

chroma mottling were also reviewed to assessthe seasonal high groundwater
levels.

RESULTS

We have completed infiltration testsand soil borings at one pond location and
three potential infiltrationareas:

• Pond C;

• Infiltration Area 1 (between Pond C and Pond G);
• Infiltration Area 2 (south of Pond G); and

• InfiltrationArea 3 (northwest of Pond D).

Resultsof the double-ring infiltrometer tests are listed in Table 2; results of the
EPA method falling head percolation tests are listed inTable 3.

Work on Pond D is still in progress. A third pond location (Pond C) was

considered but the presence of groundwater seepage precluded further

consideration of infiltrationat Pond C. Infiltration in Pond C;and Area 2 proved
to be unfeasible due to low permeability soilsand/or high groundwater levels.
Logsof soil boringsand test pits are included in Appendix A for Infiltration Areas
1 and 3.

In the following summaries, we include an estimate of the designinfiltration rate
for each area. This is currently based on the average valuesof the measured

Hart Crowser
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infiltration rates for each area, factored by our estimate of the appropriate
correction factors, asstipulated byKing County (1998). However, given the

variability of the soilsencountered to date, the mean value may not be

appropriate for the entire facility at each location. Final designwould take into
account the resultsof additional facility-specifictesting, the actual geometry of

the proposed facilities,and additional designadjustments to provide an

adequate "factor of safety."

Finalmeasured infiltrationvalueswill be recommended for the design of the

proposed facilities after completion of the additional borings and tests needed to
fulfill KCSWDM requirements.

Infiltration Area 1

Investigativeexplorations show a consistentslightlysilty fine to medium sand

occurringacross the site. The sand unit startsjust below the surface and extends

to depths of 8 feet (approximately 268 feet elevation) where deeper material
increasesin siltcontent.

The groundwater level measured in the new monitoring well HCOO-B333, during
November 2000, had an elevation of 268.5 feet. Table 4 liststhe seasonal water

level variations for two comparable wells east of Infiltration Area 1 with water
level records that include last year's seasonal high. Based on the average

seasonalfluctuation in these wells, and assuming currently observed water levels

correspond to the seasonal low, the projected seasonal high water level for
HC00-B333 is 273.1 feet (approximately 8 feet below ground surface).

The locationstested exhibited medium to high infiltration capacities ranging

from 4.6 to 20.4 in./hr. Resultsare summarized in Table 1.

To illustratethe infiltration potential of this site,we have estimated the infiltration

capacity of 400 lineal feet of 8-foot-wide infiltration trench(es). Using a design
infiltration rate of 4.2 in./hr, suchtrenches in Area 1 may be expected to
infiltrate 0.30 cfs of stormwater from SMP area SDW1A.

Infiltration Area 3

Three test pits revealed varying shallow soil composition. The northern two test
pits (HCO0-TP338 and HCO0-TP339) encountered siltyfine to medium sand at

elevations between 297 and 308 feet. Test pit HCOO-TP337 in the southern

portion of the site revealed dry siltfrom the surface at approximate elevation

309 feet, to the bottom of the test pit (approximate elevation 301 feet).
Although not determined at this time, the groundwater level in Infiltration Area 3
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is expected to be at a depth of at least 10 feet, based on the absence of seepage

into the test pits. Localwater table mapping by AESI (2000) suggeststhat the
groundwater elevation in the shallow regional aquifer is around 230 to 240 feet
at thislocation.

Double-ring infiltrometer testswere conducted in test pits approximately 3 to 4
feet below the ground surface (i.e., approximately 302 to 309 feet elevation).

Two were located in a silty sand deposit and provided moderate infiltration rates

of 7.5 and 5.0 in./hr. The third test was performed in finer-grained silty soil and
gave an infiltration rate of 0.94 in./hr.

Using an estimated design infiltration rate of 2.7 in./hr and assuming overall

trench dimensionsof 400 feet by 8 feet, Area 3 should infiltrate approximately
0.2 c'_ of stormwater from SMP area SDWIB. Additional trenches may be an

option in this area; however, the proximity of the adjacent slope (greater than
15%) may require regrading to create benches. The KCSWDM indicates that a

geotechnical_ssessmentof slope stability would likely be required for
construction of an infiltration facility in Area 3.

Hart Crowser
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CONCLUSIONS

The results of our soil borings and infiltrationtestsshow t_at Areas 1 and 3 are

suitable for infiltration of detained stormwater. The infiltration capacities quoted

in this report are provisional; the appropriate design infiltration rate for each area

depends on the chosen location, layout, depth, and length of infiltration
trenches. The implementation of infiltrationfacilities will necessitate full
considerationof relevant engineering requirements as outlined in the KCSWDM.

Sincerely,

HARTCROWSERrINC.

ROBERT O. MIDDOUR.

Project Hydrogeologist

°

!,.,,,.,,9,,_,_ol 1 I_x_''"Es'"/"_/"' I

MICHAELA.P. KENRICK,P.E. MICHAELJ. BAILEY,P.E.

SeniorAssociate Hydrogeologist Project Manager

F:\Docs_obs\497806\ST3RWestJnfiltRpt_rev).doc

Hart Crowser Page 7
,k4978-06

AR 047245



REFERENCES

King County, 1998. King County Surface Water Design Manual, King County
and Department of Natural Resources.

EPA, 1980. EPA FallingHead PercolationTest Procedure, Design Manual -
Onsite Wastewater Treatment and DisposalSystems,EPA.

ASTM, 2000. Double RingInfiltrometer Test, ASTM Method D 3385, Annual
Book of ASTM Standards,Soil and Rock (1): D 420 - D 5799.

AESl, 1999. Seattle-Tacoma International Airport Ground Water Study,
AssociatedEarthSciences, Inc. and S. S. Papadopulos & Assoc.

Hart Crow_er

_978-c_ Page 8

AR 047246



,¢ . • - • Z -_

= _ _.-_ < _-_ z
0 0 C=_

.__

__- _,_ < _" <--- Z . ._ Z

_. u-; _ _; Z Z Z _ _i _ Z _-

- ..........

o

•- _ =_=

- <_ _ "

"._ _ _ , "_< E _ |
| g .: ..

u%

_= < a a • -o .-__ - _ _ _.__=
-_ _E ="

: - _ _: = ._

Hart Crowser Pa_e 9
)-4978-06

AR 047247



,.w
¢.

-z.

i

.=

Z Z "£'

,.- Z ....o <_ _
_. >---

"5 >'= ._
_ --_ ._ -_,

•= _.I-- ,,.a

=.=
i,..

e"

0

= E.- o
i.z £ =-

.-,.,
e,

•¢ 0

__.m r-, ,_ . ,_ .-
.,_ P < < < P < < < ,...

m ,...,cS_ _
{
_. -r -r -r _= "r .T..T. .

HartCrowser Page 10
J-4978..06

AP, 047248



Table 3 - Falling Head Percolation Tests Sheet 1 of 2

i i

Location ID Test Elamed Change in Percola_on Soil Type
Number Time Head Rate

in rain in feet in in.[hr

Infiltration Area 1

HC00-B327A 1 2 0.06 21.60 Slightlysilty,
5 0.15 21.60 fine to medium

SAND
2 2 0.06 21.60

S 0.14 20.16

3 2 0.06 21.60
5 0.14 20.16

4 2 0.05 18.00
S 0.14 20.16

5 2 0.0S 18.00

5 0.14 20.16

6 2 0.06 21.60
5 0.14 20.16

HC00-B328A 1 2 0.02 5.40 Slightlysilty,
5 0.0S 7.20 fine to medium

10 0.10 7.20 SAND

2 2 0.02 7.20
5 0.06 8.64

10 0.11 7.92

3 2 0.02 7.20

5 0.05 7.20
10 0.11 7.92

4 2 0.03 10.80
5 0.06 8.64
10 0.11 7.92

497806/3_l_mELle_u= wl,Table 3

Hart Crowser

/-4978.o6 Page 11
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Table 3 - Falling Head Percolation Tests Sheet2 of 2

i i

LocationID Test Elapsed Change in Percolation Soil Type
Number Time Head Rate

in rain in feet in in./hr
II

Infiltration Area 1

HC00-B329A 1 2 0.05 16.20 Siighdy silty,
5 0.10 14.40 fine to medium
10 0.20 14.40 SAND
1S 0.29 13.92
20 0.37 13.32
25 0.45 12.96

2 2 0.05 18.00
5 0.12 17.28
10 0.23 16.56
15 0.33 15.84
20 0,44 15.84

3 2 0.05 18.00
5 0.12 17.28

10 0.26 18.72
15 0.37 17.76
20 0.49 17.64

4 2 0.06 21.60
5 0.14 20.16

I0 0.26 18.72

' 15 0.39 18.72

Pond G

HC00-B310A 1 30 0.01 0.24 Slightlysilty,
2 30 0.01 0.24 fine to medium
3 30 0.01 0.24 SAND

HC00-B313A 1 30 0.07 1.68 Silty, gravelly
2 30 0.06 1.44 SAND
3 30 0.07 1.68
4 30 0.07 1.68

497806/3rd_infiljests.xis Table 3

Hart Crowser

j_978-o6 Page 12
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Vicinity Map

_,See Figure 2

Outline of Proposed
3rd Runway Project
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MEMORANDUM Anc,orage

DATE: May 23, 2001

TO: Jim Thomson, HNTB Bostoo

FROM: Michael Kenrick and Robert Middour, Hart Crowser Inc.

RE: Sea-Tac Third Runway Project ch,cago
Infiltration Feasibility at Pond F (Walker Creek Basin)

4978-06

CC: Tom Atkins, Parametrix
Denver

Summary

This memo describes field investigations performed by Hart Crower at the site of ra,,_n*s

stormwater detention Pond F to determine the feasibility of stormwater infiltration. Three

borings were drilled to the proposed depth of the pond; the material encountered was

dense glacial till. The holes appeared dry, so water was added (as prescribed in the EPA

percolation test method) to presoak the ground overnighL However, measurements made

the following momin 8 indicated more water had accumulated in the holes, showing se,evc,ty
saturated conditions in the till at this depth. The infiltration tests were abandoned because

stormwater infiltration directly from Pond F is not feasible in these conditions.

Consideration alsowas given to the feasibility of shallow infiltration trenches constructed to Juneau

the north of the pond. However, soil samples taken at a depth of 5 feet in each of the three

borings revealed mottling indicative of shallow seasonal saturation, and weathered till

overlying unweathered till was present within 5 to 8 feet of the surface. These conditions

do not meet King County (1998) requirements for shallow infiltration facilities, so no further Long Beach

testing was performed.

Field Investigations

On April 25, 2001, investigative borings (designated HC01-B401, HC01-B402, and HC01- po,tla,_

B403) were advanced east and northeast of the partially completed Pond F (see Figure 1).

These three explorations revealed a surficial layer of silty, fine to medium sand

approximately 5 feet thick overlying a dense to very dense, silty, gravelly, fine to coarse sand
Seattle

1910 Fairv#ew Avenue East

Seattle, Washington 98102.3699 JMly 2001
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(glacialtill) that wasconsistentdown to the endof the borings(approximately25 to 30 feet
belowgroundsurface).Water-bearingzoneswere not observedduringdrilling.

Down-holepercolation tests(EPAFallingHead PercolationTestProcedure- EPA 1980)
wereset up in three boringsto test the infiltrationcapacityof soilsat the baseelevation of
theproposedPondF. Theinfiltrationtestingapparatuswassetup in accordance with the
EPAprocedure. Fourgallonsof cleanwater were addedto presoakthe soilsat the baseof
eachhole. Afterpresoakingthe boreholesovernight,measuredwater levelswere higher
thanthosefrom the previousday.

Subsequentwater-levelmonitoringrevealedstabilizedwater levels('l'able1) that indicate
saturatedconditionswithin the glacialtill. Note that the measuredwater levelsdo not form
a consistentwater table as such,butappearto be dependenton the depth of the individual
borehole.Theseobservationsare consistentwith a steepdownwardhydraulicgradient

within the thick layerof low-permeabilityglacialtillin thisarea. Thishydraulicgradientis in
equilibriumwith naturalinfiltrationandis nota true perchedgroundwatercondition.
Regionalgroundwaterlevelsin the shallowregional(Qva) aquiferare around 260 feet
elevation,well below the staticwater levelsmeasuredin the Pond F boreholes(AESI,1999).

Conclusions

Three factorsnegate the feasibilityof stormwaterinfiltration ator in the vicinityof Pond F:

• Thepresenceof thick glacialtill at the baseelevation of PondF;
• Variablysaturatedconditionswithin the till; and

• Mottled appearanceof shallowtillsoilsbeneaththe surficialsandlayer,suggesting
seasonallyhighwater levels.

Basedon these findings,infiltrationof stormwaterat PondF,eithervia the pond bottom or
throughshallowinfiltrationtrencheslocatedadjacentto the pond,isnot feasible.

References

KingCounty,1998. KingCountySurfaceWater DesignManual, KingCounty and
Department of NaturalResources.

EPA,1980. EPAFallingHead PercolationTestProcedure,DesignManual - Onsite
WastewaterTreatmentand DisposalSystems,I:PA.
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Table 1- Bortholes for Inflltrabon Feasibility lit Pond F

GS Elevation BorehoteDepth Borehole Bottom Water Level

in Feet in Feet Elevation Elevation in Feet

in Feet

HC01-B401 349.6 19.8 329.8 331.4

HC01-B402 355.7 19.8 335.9 336.7

HC01-B403 361.7 24.8 336.9 340.6

July 2001
5_6-2912-001 (28)

Hart Crowser
497806/PondFbomhOleLXll
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Key to Exploration Logs
Simple Description
CJoss;ficotion of soils in this rl_oort is DOSed en visuol field end IoOorotory oOservQtions _;c_ inCtude density/cenSist_f'y.

moisture cor_0itic)n, Qroin size. end plOStiClty estimotes on0 srloulO not be construeO to _ply fietd nor tOOOrOtory leSt,n(;
unless presented herein. V_suol--monuoJ CJossificotiorl methods of ASTM D 2488 were us4_ os o_ ialmtif;¢otion Qu,Oe.

Soil Descriptions COnSiSt of the following:

Density/consisttmcy, moisture, color, minor constituents. MAJOR CONS_I_J(NT. odditionoJ remorks.

Density/Consistency
Sell density/consistency in Dorings is reloted primor,y to the Stondord PenetrotiOn Resistonce.
Sol; density/consistency in test pits is estimated Do_ on v_ol oOw_tion enO is Presenlecl porentheticolly on the lest pit to_:s

SlonOorcl St_mOord ADOro_*mote
SAND or C_AV[L P4metret_4_ S_LT or CLAY ;qmetrot,en .T_eor

R.=.lo_=.(N) I._==. ON) Sl,_._t_
Density in O*ows/F'oot Consist_cy in llmws/_-oot "

Very loose 0 - 4 Very soft 0 - 2 <0.125

Loose 4 - 10 Soft 2 - 4 0.125- 0.25

Medium Dense 10 1 _ M_m Itlff • -- S 0.2 (' -- 0.5

Dense 30- S0 Stiff 8- lS 0.5 - 1.0

Very (:lense >50 Very stiff |5 - _ ?.0 - 2.0

Nord >30 >2. 0

Moisture Minor Constituents (.t._oteo==,=.-t=_.

Dry Little perceptible moisture NOt icllmtifie0 i_ OescriDtien 0- 5

Pomp Some perceotiOle moisture, pro0oDly 0slow optimum 5iQhtty (CtOyey. silty, etc.) 5 - 12

Moist f3roDoDly neor Optimum moisture content C)oyey. silty, sonOy. Qrovgdly 12 - 30

Wet Much perceotlble moisture, proOGbly odors OPtimum Very (¢loywy. s//ty, etc.) 30 - 50

Legends Test Symbols

Sampling Test Symbols cs crci. SizeCloseificot;o_
BORING SAMPL(5 CN Consoiido t ion

] Solit S,ooon UU Unconsolidoted Unclroins¢l Trioxio;
CU ConloiidoteQ Unaroined TrioxioI

] Sh_by TuDe CD ConsoiiOoted Drained Trioxiol

[_ Cuttings QU Uncon flnec[ Compression

Core Run DS Direct Sheer

No Somple Recovery K PermeoO;lity

P TuOe Pushed. NOt Orive_ PP Pocket I:lenetrometerApproximots Cor_pressive StrenQth in TSF

T_$T PIT 5AMPL[5 "IV Torvone

[] C,rOO (,Jar) AIoDroximote Sheor StrenQt_ in TSF

CBR Colifornio Beorin 9 Retie
] BocJ

MO Moisture Density Retotionship

] SP_efby TuDS AL AtterOerg Limits

-- _ Woler Content i_ Percent

Groundwater Obssrvetions J [ -- L_o._=_,_lNoturoI
t

PIP Photoionizotion Detector Reo0ing

_" Bentonite CA Cflemicol Analysis
_ DT In SituDensity Test

.__ F1 C_ound.oterLevel on Dote o,

r l ot Time of Or{llinq _ATD)
Well Screen

/

.._- Send POCk

.'_'- Notive Materiel

_J

am

NARI1QWSF./
•; (_- GrounOwoter See_oQe (Test Pits) J-4878-06 5/01

Figure A-f JMly200/
•f3d-2912-O01(28)
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Boring Log HCO1-B401
STANDARD PENETRAllON LAB
RESlST/U_E TESTSDe_

So_IDe_:_otions in_t
/_,oximato GroundSud=_ _ inFeet: 349.6 S,.._;. • _ 10_r.o=1 2 5 10 2o so lOO

-0
molltto wat.gnlyanti_

mowed,gr=v_h,.=atySAND.
0NF.ATHEREDTILL)

s-1

5

Veryoen_, mo_t. gray,gra,_y, =ny
SANDw_thaaigtll_/=/4tyzone nur _.
(TILL)

S-2

10

S-3

15

S.4

Z0

I

J
S-5

Bottomof Bomgat 24.3 Feel
comm_104/25/01. 25

3O
1 2 5 lo 2o 5o 10o

n
lib

I • Rll(grtOFl_l,lf_A,,I lo¢_ O_(Nsc_pllonlin¢lsy1_ioois/
2. So__ an0ra'atumknesm mmmmt_ean0acaj_=,umges J..4DT_-O_ 0,4/01,,mylaegnmuaL
3. Gnxmo_=,r _. _ ;-._,._._. _. ,e ,,,e =t_r_ (ATO)o__ ==e Figure A-2

_. Lev_mayvuy w_mun_. Juty 200 /
356-2912-00/(28)
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Boring Log HCOf.B403
STI_DARD PEN,- I'r_TION LAB
RESISTIUNCE TESTS

l_roxwnam _oucvdSudao__ inFeet:361.7 1 2 5 10 20 50 100

F_Iandgravellyroad_. -0 _

Med,_ndemm.mom.tny snd_own

(WEATHEREDTILL) S-1

\

Wen/dense, motor,gray.@nmv_y,_ ]
SAND.(TILL)

I10

I
15

s., N

20

1

_ -

1 '
oz Boltomof Bonngat 28.5 Feel

i _ 04/25/01. -30
1 2 5 10 20 5O IO0

n
U

I. R_rto F_n A-I for_=W_Xm of _ a¢_s_nOoCs.
2. so===:r_o_ =_ sn=um_m m _ =r_ m flu.ms J..4978-06 04/01

my be_. Figure A-43. Gmundwalmr lewN, if indcated, is lit I_ne of o'hlling (ATD) ot for ¢_te J,,iy 2001
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APPENDIX H

WATER QUALITY TREATMENT FACILITY SIZING CALCULATIONS
FOR SASA, STEP, AND THIRD RUNWAY
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1. WATER QUALITY DESIGN STORM PEAK FLOW CALCULATIONS FOR
BIOSWALE AND FILTER STRIP SIZING

Bioswale and filter su'ip size was based on the water quality design flow rate, specified as the 6-
month, 24--hourpeak flow rate.

The Santa Barbara Urban Hydrograph (SBUH) method of the SwnnSHED hydrolo_c moddmg
program was used to _aze the 6-month storm flow rate, using 64 percent of the STIA 2-year. 24-
hour precipitation of 2.0 inches. The S_ormSHIW) calculau_d flows for the SASA parking lot (I 7.76
acres), a 300-fl flowpath across a runway-mxiway inU-_don (assumed to be 145 fl long, for a tom]
of 1.0 acre), and the North Cargo Area (4.30 acres) sre provided in Table H-1. The StormSHED
output files for these areas are provided in Tables H-2, H-3, and H-4.

TableH-1. Waterqua//_',designram peakflews.

Area 6-mal_ peakflow(64%of2-yr)(ds)

SASA Parking Lot 5.03

Tamway 0.31

North Cargo Area 1.29

_en_ff_e Stormwater Management Plan December 2000

STIA Master PlanUpda_ ]mprovemenu H- I ._56-2912-001 (28)
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Drainage Area: SASA Perking
Hyd Methoct: SBUH Hy0 Loss Methocl: SCS CN Number
Peak Factor:. 484.00 SCS A_s: 0.20
Storm Dur 24.00 hrs

Area CN TC
Pervious 0.0000 ac 0.00 0.00 I_rs

Irnperwous 17.7600 ac 98.00 0.13 hrs
Total 17.7600 ac
Supporting Data:
Impervious CN Data:
ImpArea 98.00 17.7600 ac
Impervious TC Data:
Flow type: Description: Lengl_: Slope: Coeff: Travel T'rne
Sheet sneer 250.00 ft 1.00% 0.0110 4.44 min
C_annel pi_s 800.00 ft 2.00% 42.0000 2.24 min

SASA Parking Event Summery:
BasinlD Peak C) Peak T Peak Vol Area Method Raintype Event

(cfs) (_) (ac-ft) ac /Loss
SASA Parking 5.03 6.00 1.5746 17.76 SBUI-I/SCS Kc24hr 0.64"2y

AR 047268



Drainage Ares: RwrI'W Intersection
HydMethod: SBUHHyd LossMel_ocl: SCS CNNumber
PeakFactor. 484.00 SCS Abs: 0.20
StormDur 24.00 hrs

Ama CN TC
Pervious 0.0000ac 78.00 0.00 hrs
Impervious 1.0000ac 98.00 0.08 hm
Total 1.0000ac
SupportingData:
imperviousCNData:
Impervious 98.00 1.0000ac
ImperviousTC Data:
Flowtype: Description: Leng_: Slope: Coeff: TravelTime
Sheet Sheet 300.00ft 1.50% 0.0100 5.06 min

RW/TW Intersection Event Summary:

BasinlD PeakQ PeakT PeakVol Area Method RaJntype Event
(cts) (hrs) {ac-fl) ac /toss

RW,q'WIntemectmn0.31 7.83 0.088"/ 1.00 ___R,UH/RC-__kr,24hr 0.64"2y

AR 047269



Drainage Area: North Cargo
Hyd Metnoch SBUH Hyd Loss Methocl: SCS CN Number
Peak Factor:. 484.00 SCS Abs: 0.20
Storm Dur 24.00 hrs

Area CN TC
Pervious 0.0000 ac 78.00 0.00 hrs

Imperious 4.3000 ac 98.00 0.09 hr=
Total 4.3000 ac
Supporting Data:
Impervious CN Data:
Impervious 98.00 4.3000 ac
Impervious TC Dam:
Flow type: Description: Length: Slope: Coeff: Travel Time
Sheet Sl_eet 200.00 ft 2JXP/o 0.0100 3.26 min
C_annel Pipe 800.00 ft 2.00% 42.0000 2.24 mm

North Cargo Event Summary:
BasinlD Peak Q Peak T Peak Vol Area Method Raintype Event I

-- (cts) (nrs) (ac-tt) ac /Loss I
Norm Cargo 1.29 7.83 0.3812 430 SBUH/SCS kc24hr 0.64"2y I

AR 047270



2. MEAN ANNUAL STORM RUNOFF VOLUME C_TIONS
FOR WETVAULT SIZING

Werva_it volume was based on the mean annual storm volume. The mean annual storm volume for
the STEP service area and Air Cargo Road was calculated using the simplified method described in
the King County Manual (King County, 1998). Because the area to be n-eared is 100 percent
impervious, the nmoff formula from the King County Manual was simplified to:

RunoffVolume (f_), V, = 0.9 * & * (R/12)

where: A_.= impervious area (f12)
R = mean annual storm precipitation (inches)

The STEP service area and Air Cargo Road are appro_mately 9.05 acres (394,300 f12). The mean
annual storm precipitation of 0.47 inch was obtained from the isopluvial map provided in the King
County Manual. Therefore, the mean annual runoffwas calcul_ed to be:

V, = 0.9 * 094,300)* (0.47/12) = 13,900 ff_.

ComprekensWeStonmoaterManag,tnnentPlan December2000
STIAMowerPlanUpdate]mlwovemenzs It-5 556-2912-001(28)
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3. TAXIWAY FILTER STRIP $1zi_. CALCUI_TION$

Calculations were performed for a 300-i_ flow path across a runway-taxiway intersection (assumed
to be 145-fl long). 300 fl is approximately the longest flow path dimension among taxiways and
runways, chosen for conservative BMP calculations.

Note: length measurements for runways and taxiways are perpendicular to Rmgth measurements for
filter stops. For taxiways and runways, length is mtasm_ parallel to the dit_fion of ahwafl
landing and takeo_ for filter strips, length is the dimension parallel to the direction of flow.

Assumpdons:

WQ design flow, Q = 0.31 cfs (see Section l in this appendix)
Mazming's roughness, n = 0.35 (per the King Cotsnty Manual)
Stop width, W= 145 t_ (assumed)
Longitudinal slope, s = 0.02 I

Caleulmions:

Q_*n _o., 0.31"0.35 _0.034fl
Flow depth, d = 1.49 * IV * a°sJ = "1.49* 145 * 0.02 °'s

Flow velocity, V= Q = o.3_ =O.O63fps
W*d 145"0.034

Per the King County Manual, the strip must have a minimum 9-minute (540-second)
residence time.

Strip Length, L ---540 * V= 540 * 0.063 -- 34 fl

The plan view for a typical segment offiher strip drain is shown in Figure H-l, and the typicalfilter
strip detail is shown m Figure H-2. As shown, the typical filter sta'ip width will exceed the

minimum required width in most locations, and the filter strips will meet the mimmum required
width m all locations.

NomimlSTIAdesignspecificationscallfora slopeof 1.5percentas shownonFigureH-2. Thisassumedsloperesultsm acomervativcsize estimate.

ComprehensiveStormwaterManagementPlan December2000
STIAMasterPlanUpdateImprovements 1-1-6 5.S6-2912-001(28)
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4. SASA BIOSW.t[._ SIZE CALCULATIONS

The following assumptions were used forthe SASA bioswale calculations:

Flow depth,y = 2 inches ffi0.167 fl (per the King County Manualfor regularly mowed
swale)
H:V side slopes, Z = 3 (chosen value)

Manning's roughness, n ffi0.20 (per the King Connty Maaual)
Longitudinal slope, s - 0.05 (chosen value)

The SASA parkingarea was divided into four subareas (A through D). Bioswale sizes were
calculatedfor each subarea. To calculatebioswale sizes, the total dischargeof 5.03 cfs was divided
among the subareas (weighted by area), as shown in Table H-5.

Table H-5. The SASA SDS subareu (conceptual).

Subarea Area (seres) % of SASA PGIS Q (cfs)'
A 2.82 35% 1.76
B 3.06 38% 1.91
C 1.17 14% 0.70

D 1.02 13% 0.65
TOTAL 8.07 100% S.03

• For flais f_ility amu_s', the total SASA warm-quality flow rate of 5.03 ¢fs was divided among the subareas
(_or_a_d by area). This is a c.onservat_ esthmte of flows for each subarea--flows modeled individually for the
subamas would be smaller.

An example calcalation forArea B is shown below:

Bottom width, b = Q*n _ 1.91"0.20
1.49 1.49* (0.167) 1"sT. (0.05)o_,yL67 .s0.s - 22.9 fl

Bottom width cannot be greater than 10 ft. The swale was thdrvfore divided into three flow
channels, each taking one-third of the flow (-- 0.64 cfs).

Bottom width, b = Q* n _ 0.64 * 0.20
1.49.yL67 .sO. 5 1.49.(0.167),.6v. (0.05)o._ - 7.7 fl

v =Q= Q 0.64= = 0.47 fi/s
,4 by+ Zy: (7.7"0.167)+(3"0.167:)

The flow must have a minimum 9-minute (540-second) residence time.

Swale Length, L = 540 * V ffi540 * 0.47 -_ 254 ft

C.omprehensn,e£tortmcater Management Plan December 2000
STIA Master Plan Update lmprovement_ I"t-9 556-2912-001 (28)
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The complete bioswale calculahons for the four subarcas arc smamarized in Table H-6. Subamas A

and B required splitting the flow.

Table H-6. Bioswale si_ng calculations for the SASA SDS (conceptual).

Sub=tea Q Z n y s b V L
A 1.76 3 0.20 0.17 0.05 21.1"

1.76 �3= 0.59 3 0.20 0.17 0.05 7.0 0.47 253
B 1.91 3 0.20 O.17 0.05 22.9=

1.91 �3= 0.64 3 0.20 0.17 0.05 7.7 0.47 254

C 0.70 3 0.20 0.17 0.05 8.4 0.47 256
D 0.65 3 0.20 0.17 0.05 7.8 0.47 254

• bnmst bclcsstima I0 R; tlm_fixc, divide flowia_o _ _ml-widthswLlcs.

The SASA parking lot conceptual bioswale layout is shown in Figure H-3, and the typical bioswale
detail is shown in Figure H-4.

Comprehensive Stormwater Management Plan July 2001
.$1"1,4Master Plan Update Improvements H- IO 556-2912-001 (28)
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5. NORTH CARGO AREA BIOS_'AI_ CAL_TIONS

The following_sumpdonswereusedfortheNorthCargoAreabioswalecalculadons:

WQ designflow,Q = 12.9cfs(sccSccdonIinthisappendix)

Flowd_t1_y = 2 inches= 0.167ft(pertheKingCountyManualforregularlymowed
swale)

H:V sideslopes,Z = 3 (chosenvalue)

Manning'sroughness,n= 0.20(pertheKingCountyManual)

Longitudinalslope,s= 0.05(chosenvalue)

Thecalculationsarcshownbelow:

Bottomwidth,b = Q* n _ 1.29" 0.20 - 15.4fl
1.49- y l-_ *s °_ 1.49.(0.167) 1"6_*(0.05)O's

Theswalewidthof15.4ftisgreaterthanthelO-flminimum;thcu'eforc,theswalewillbedividedin
thecentertoformtwo7.7-ftwideawaits.Eachswalewilltreathalftheflow(0.65cfseach).

v =_ = Q 0.65 = 0.47R/s
A by+Z),: = (7.7"0.167)+(3"0-1672 )

Theflowmusthaveaminimum9-minute(540-second)residencetime.

SwaleLength,L =540 * V = 540 * 0.47 = 254 R

• The bioswale calculationsaresummarizedin TableH-6.

Table H-6. Bioswale sbdng calculat/om for the North Cargo Area (conceptual).

No. of Q (each
Swales swale) Z n y s b V L

2 0.65 3 0.20 0.17 0.05 7.7 0.47 254

Comprehensive Stormmater Management Plan December 2000
577A MasterPlan Update Improvements I"]-13 556-2912-001 (28)
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6. STEP WETVAULT SIZE CAI.,_TIONS

The following assumption was used for STEP Wet'vault size calculations:

Basic Welpond size (per the King County Manual), therefore:
Wetpool volume = 3 * ['Volume of mean annual 2_hom storm runoff']

The calculation is shown below:

From Section 2 of this appendix, the mean annual storm runoff volume from STEP and Air

Cargo Road -- 13,900 fi3.

Wetvault volume -- 3 * 13,900 = 41,700 f13.

The dimension criteria are shown below:

• The wetvault shall be divided into two ceils by a baffle;

• First cell shall have minimum sediment storage of at least 1 R;

• Second cell shall be minimum 3 fi deep; and

• First cell shall be sized for 25 percent to 35 percent ofwervault volume.

A wetvault 350-fl-long by 10.5-ft-deep by 15-fl-wide would meet the above criteria. The first cell
would be 87 fi long, the second cell would be 263 fi long. The 10.5-fl depth includes 2 fl of
sediment storageprovided in both cellsof the vaulL

. The STEP drainagelayout and wewault location are shown in Figure H-5, and the wetvault details
are shown in Figure H-6.

Comprehenxme5tormwaterManagementPlan December2000
STIAM_ter Plan UpdateImprovements 1-]-14 356-2912.001(28)
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7. NORTH EMPLOYEE pARKING LOT BIOSW_T.t'- CALCULATIONS

Forinformationon theNorthEmploy_ ParkingLotbioswal¢calculanons,s_ theat_h_ excerpt
fi'omthet=chnicalinformauonr_portpr_aredby DavidEvansandAssociates,Inc.

ComprehensiveStormwaterManagementPlan December2000
STIAMasterPlanUpdatelmprovement_ H-17 556-2912-001(28)
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I W_r_ Quamity Control
Detention fidlities will be sized to limit peak rate runoff comrol to be at or below the _ 2, 10and

100-year,24-hoar designstorm evenuDetmtion wilI be ara:omplish_ with an un_ ¢onr.rcte

I dmenrdonvluk locay.edat the west end of the _m The our._rstructurew_ consistof a flow rm'tri_or/o_
pollution conu'ol device wi',htwo orificesand a notch wdr to control the 2, 10and 100 year rb6_ri storm
ev_._.

On-ske wa_r quanmy _uiazions arecontained m Appendix A.

2.99 8.14 15.84 ' 19._ ! 28.84 I 41.07

1
Water Qtu_lky C._'ol

On-site water quzlity comrol will be provided through the me of a grass-/in_[

[

l The water m_iry fadliry will be plated d_eam of the detention fatuity which _ows for the use ofexisdng condition flow s/zing ior the biofzitra_on swale. Swale bottom width was d=e_,mined using peak
flow from _l2-year, 24-hour storm with ex/st/ag condkiom, 6.0% slope, 3:1 sideslopes, Mann_ "n" of
0.35 and a flow depth of 4 inr.he._.The sr.hemar./chy_ut for the water quantity and water quaik3, far..tlities
are _own m Figure 5.

On-ske water quai/ty e_]_,hrions are coma/ned in Appendix B.
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CHANNEL DESIGN FORM

PROJECT: Port of Seattle - North Employee Parking Lot

DESCRIPTION: Biofiltration Swale

BEGIN LOCATION:
END LOCATION:

LENGTH 200 LF

InDut OutDut
I

FREEBOARD DEPTH (F'r) f = 1

WATER DEPTH (FT) y = 0.33 Velocity = 0.82
SIDE SLOPE 1 = (l/H) H1 = 3 Flow, CFS = 2.96

SIDE SLOPE 2 = (l/H) H2 = 3 Top Width = 17.98
IBOTTOM WIDTH IN FEET b = 10

:MANNINGS VALUE n = 0.2
SLOPE OF CHANNEL FT/FT s = 0.06

The above indicates the design for biofiltration swale function for the 2-year
event for existing conditions.

Per KCSWM, a swale slope of up to 6 % and Mannings "n" value of 0.20 shall be used
when designing for swale function.

i

--

TYPICAL SECTION
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PROJECT: Port of Seattle - North Employee Parking Lot

DESCRIPTION: BiofiltrationSwale

BEGIN LOCATION:
END LOCATION:

LENGTH 200 LF

Input Output
II I II

FREEBOARDDEPTH (FT) f = 1
WATER DEPTH (IT) y = 0.33 Velocity = 4.94
SIDE SLOPE1 = (l/H) H1 = 3 Flow, CFS = 17.93

iSIDE SLOPE2 = (l/H) H2 = 3 Top Width = 17.98
BO'I-FOMWIDTH IN FEET b = 10
MANNINGS VALUE n = 0.033
SLOPEOF CHANNEL FT/F'r s = 0.06

The above indicates the swale conveyance and stability calculations.
The actual swale slope and Mannings "n" value are used.
The swale has the capacity to conveys the 100-year designflow of 15.84 cfs and maintain
a freeboard of 1 foot with a velocity of less than 5 ft/sec.

I

i

I TYPICAL SECTION

I
!
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8. SOUTH 154 TM STREET/156 TM WAY I_F.I.OCATION BIOSWALE CALCULATIONS
AND STORMWATER DRAINAGE PLANS

For information on the South 154e Streeff156 th Way relocation bioswale calculations and

stormwatcr drainage plans, see the attached excerpt from the technical informauon report prepared
by Kato and Warren, Inc.

Comprehensive Stormwater Management Plan December 2000
STIA Master Plan UpdateImprovements H-22 556-2912-00] f28)
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Surface Water
Technical Information Report

Appendix B

Biofiltration Swale Calculations

for

Runways 16I_/16R Safety Area

Improvement Project

South ]54 th Street thWay Relocation

Presented to."

Port of Seattle
Sea- Tac International Airport

Presented by:

Kato & Warren, Inc. August 1998
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Flow Frequency Analysis
_4__me Series Fi!e:pos-bsl.tsf
Progec_ Locazion:Sea-Tac

---Annual Peak Flow Rates ........ Flow Fre_aency Analysis .......
Flow Rate Rank Time of Peak - - Peaks - - Rank Rezurn Prob

(CFS) (CFS) Period

0.20! 4 8/27/ 1 18:00 0.__9_ ! _" _ 0_ _.990
0.128 8 i/ 6/ 2 i:00 0.343 2 _= 0C _ _'_
0.343 2 12/ 8/ 2 17:15 0.207 3 i0.00 O.900

0.137 7 8/25/ 4 23:45 0.201 4 5.0_ 2.800
0.200 5 10/28/ 4 16:00 0.200 5 3.00 0.667
0.207 3 10/22/ 5 i0:00 0._90 6 _.00 0.500
0.190 6 10/25/ 6 22:45 0.137 7 i.30 0.221
0.393 ! i/ 9/ 8 6:30 0.128 S i.i0 0.091

Compuued Peaks 0.377 50.00 0.980

B3
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Biofiltration Swale #1

Worksheet for Trapezoidal Channel

ProjectDescriDtion
Pmiect File c:_m_96382.fm2
WorKsheet Bioflltrationsizing
RowElement TraDezoidalChannel
Method Manning'sFormula

SolveFor ChannelDepth ,

InputData
ManningsCoefficient 0.200
C_annel Slope 0.015000ftfft
Left Side Slope 3.00 H : V
Rigllt Side Slope 3.00 H : V
BottomWidth 2.00 ft

Discha_e 0.11 if=Is

Results

Depth 0,18 ft
FlowArea 0.44 f_=
Wetted Perimeter 3.11 ft

Top Width 3.05 ft
CriticalDepth 0.04 ft
CriticalSlope 1.693355ft/ft
Velocity 0.25 f'ds
VelocityHead 0.96e-3 ft
SpecificEnergy 0.18 ft
Froude Number 0.11
Flowis suDcriticai.

Ju121. 1998 Your COml_lmy FlowMlitlr v4.1

10:45:30 Haeltl¢l Merno0s. Inc. 3?' arooKsloe Roao Waleroury, CT 06708 _203) 755-1666 Page 1 of 1E_
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Biofiltrltion Swale #1
Work.sheetfor TrapezoidalChannel

Proiect Description
Project Fite c:Wn_96382.trn2
Wori<sheet Biofiltration lO0-year conveyance

F:iow Element Trapezoidal Channel

Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.200
Channel Slope 0.015000 ftJft

Left Side Slope 3.00 H : V

Right Side Slope 3.00 H : V
Bottom Width 2.00 if

Discharae 0.39 if=Is

Results

Depth 0.35 ft
Flow Area 1.07 ft=
Wetted Perimeter 4.22 ft

Top Wi_ 4.10 ft
Critical Depth 0.10 ft

Critical Slope 1.328946 if/ft

Velocity 0.36 ft/s

Velocity Head 0,21e-2 ft
Specific Energy 0.35 ft
F:roude Number 0.13
Flow is suPcritical.

JuX21, 1998 YourCompany PlowMlster v4.1
10:48:19 HIIIStal0MltlloO$.In{:, 37 BrooKiioeROI0 WIItet'0ury,CT 06708 {203) 755-1666 Page 1of 1E_
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Flow Frequency Analysis
Time Series File:pos-bs2._sf
ProjecZ Location:Sea-Tac

---Ar_nua! Peak Flow Rates ........ Flow Frequency Analysis
Flow Rate Rank Time of Peak - - Peaks - - Rank Retu_-2. Prob

(CFS) (CFS) Perio_

1.76 5 8/27/ ! 18:00 _._ 1 !0C 00 0.99_

1.20 8 i/ 6/ 2 i:00 3.24 2 25 00 0.960
3.24 2 12/ 8/ 2 !7:15 2.00 3 IC 00 0.900

1.22 7 8/25/ 4 23:45 1.82 4 E 0C 0.800
2.00 3 11/17/ 4 5:00 1.76 5 3 00 0.667
1.82 4 10/22/ 5 i0:00 _.._.7 6 2 00 0.500
1.67 6 10/25/ 6 22:45 1.22 7 i 30 0.231
3.72 1 i/ 9/ 8 6:30 !.20 8 I 10 0.091

Computed Peaks 3.56 50.00 0.980
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Biofl}tn_on Swale #2

Work=heir for Trapezoidal Channel

.. P,miect.Descri_o.
Project File c:_h'n_g6382.fm2

WorY,sneet Biofircationsizing
Flow Element TrapezoidalChannel
Method Manning'sFormula
SolveFor BottomW'RII_

. inputData
Mannmgs Coefficient 0.200
ChannelSlope 0.010000ft/ft
Depth 0.33 if
Left Side Slope 3.00 H : V
RightSide Slope 3.00 H : V

Dischar_le 1.DO if=Is

Results

BottomWictth 8.22 ft
FlowArea 3.04 tl=
Wetted Perimeter 10.30 ft
Top Width 10.20 fl
CriticalDepth 0.08 ft
CriticalSlope 1.390935ft/if
Ve_ocRy 0.33 ifls
VelocityHead 0.17e-2 ft
SpecificEnergy 0.33 if
FroupeNumber 0.11
Flowis subcrtticaL

JuJ 21. 1998

10:55:14 YOur ComDarty

H,esta¢l Mernods. Inc. 37 Bmomlme RoB0 Watemury. CT 06708 (203) 755o1666 FlowMlster v4.1
_:P_ PIIQO 1 of 1
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Biofilmltton Swale #2

Worksheet/or Trapezoidal Channel

i

Project Description

Pro/ect File c:_h'nL96382.fm2
Work,sheet Biofiln'ationlO0-yaar conveyance

FlowElement TrapezoidatCharmer
Method Manning'sFormula
SolveFor ChannelDeoth

InputData
ManningsCoefficient 0.200
ChannelSlope 0.010000ff/ft
Left Side Slope 3.00 H : V
RightSideSlope 3.00 H : V
BottomWidth 9.00 ft

Discha_e 3.72 fP/s

Results

Depth 0.67 ft
Flow Area 7.39 ftz
Wetted Penmeter 13.24 ft
Top Width 13.03 ft
CriticalDepth 0.17 ft
CriticalSlope 1,076273ft/ft
Velocity 0,50 ft/s
VelocityHead 0.39e-2 ft
SpecificEnergy 0.67 ft
FroudeNumber 0.12
Ftowis subcdticaL

Jut 21, 1998 Your Company FtowMlale_ v4.1

10:58:10 Plaestao Metl"toOs, Inc. 3?' BrOOKS=Oe RO=Cl WaterDury. CT 06708 (203) 755-1666 Page 1 of 1t3fi
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AR 047299



Flow Frequency Analysis
Time Series File:pos-bs3.tsf
Projecz Loca_ion:Sea-Tac

---Annual Peak Flow Ra_es ........ Flow Frequenc3_ Analysis
Flow Rate Rank Time of Peak - - Peaks - R_k Rezurn Prcb

(CFS) (CFS) Period

2.46 5 8/27/ 1 18:00 _ _ _ --- n- C a=C
1.66 8 i/ 6/ 2 !:00 4.49 2 2_.0_ C,96_
4.49 2 12/ 8/ 2 17:!5 2.69 3 !0.07 C.9_2
1.70 7 8/25/ 4 23:45 2.57 4 E.0_ C.SOC
2.69 3 11/17/ 4 5:00 2.46 5 3.0C C.66-

2.57 4 10/22/ 5 I0:00 2.34 6 _2.0_ 0.50C
2.34 6 10/26/ 6 0:45 1.70 7 _.30 0.251
5.21 ! !/ 9/ 8 6:30 1.66 8 _.IC C._91

Computed Peaks 4.97 5C.00 C.950

BII
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Bioflltration Swale #3

Work.sheet for Trapezoidal Channel

ProiectDescription
ProjectFite c:_'nLq6382.fm2
Worl(shelet Biofiltrationsizing
FlowEtement TrapezoidalChannel
Method Manning:sFormula
Solve For BottomWio_th

InputData
Mannings Coeffioier_ 0.200
Channel Slope 0.030000ft/ft
Depth 0.33 ft
Left SideSlope 3.00 H : V
RightSide Slope 3.00 H : V

Discha_e 1.40 fWs

Resulta
BottomWictth 6.57 ft
FtowArea 2.49 ft'
Wetted Perimeter 8.65 ft

Top Width 8.55 ft
CriticalDepth 0.11 ft
Critical Slope 1.242869ftttt
Velocity 0.56 Ws
VelocityHead 0.49e-2 ft
SpecificEnergy 0.33 ft
Froude Number 0.18
Flowis subcritical.

du116, 1998 Your ComDlny FlowMIitllr v4.1
09:14:03 HllltiCI MeffiOOS, Inc. 37 BrooKliOt RCNIQ Witeroury, CT 06708 (203) 755-1666

131Z P=ge1of
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Bioflitration Swale #3

Worksheet for Trapezoidal Channel

project Description
ProjectFile C:_'Tn_96382./Tn2
Worlcsheet Biofitlration100-yearconveyance
FlowElement TrapezoidalChannel
Method Mannincj'sFormula
SolveFor ChannelDepth

InputData
ManningsCoefficient 0.200
Cl_annelSlope 0.010000ft/ft
Lett Side Slope 3.00 H : V
RightSide S_ope 3.00 H : V
BottomWidth 8.00 f_

Discharcje 5.21 fP/s

Results

Dep_ 0.86 tt
FlowArea 9.10 ft=
Wetted Perimeter 13.44 ft
Top Width 13.16 fl

Cntical Depth 0.23 ff
CriticalSlope 0.987059ft/tt
Veloc_ 0.57 f'ds
VeJocityHead 0.01 ft
Sl_ecificEnergy 0.86 ft
FroucieNumber 0.12
Ftowis subcriticaL

Ju116. 1998 Your ComDar=y FlowMaster v41
09:15:32 HaestaclMe_OCLS,Inc. 37 BrooKsme Road WaterOury, CT 06708 (203) 755-1666

I "_ Page_of I
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Flow Frequency Analysis
Time Series File:pos-bs4._sf
Projec_ Loca_ion:Sea-Tac

---Annual Peak Flow Rates ........ Flow Frequency Analysis
Flow Race Rank Time of Peak - - Peaks - - Rank Re_u_--n Prob

_CFSI (CFS) Period

0.301 4 2/ 9/ 1 12:30 1.02 i 10Z.0C C.99I

0.235 7 i/ 6/ 2 i:00 6.666 2 25.08 C.960
0.666 2 12/ 8/ 2 17:!5 0.621 3 !0.00 C.900
0.183 8 8/26/ 4 0:45 0.301 4 5.0C C.80C
0.621 3 11/17/ 4 5:00 0.281 5 3.0C 0.66r

0.266 6 10/27/ 5 10:45 9.266 6 .2.00 C.50_
0.281 5 i1/24/ 6 l:00 0.235 7 i.30 0.231
1.02 1 l/ 9/ 8 6:30 0.183 8 !.10 0.091

Computed Peaks 0.899 50.00 0.98t
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Bioflltration Swale #4

Worksheet for Trapezoidal Channel

ProjectDescription
ProjectFile c:\-hn_96382./m2
Wori(sheet Biofiltrationsizing
FlowElement TrapezoidalChannel
Method Mannmg'sFormula
SolveFor ChannelDel_h

Input Deta
ManningsCoefficient 0.200
ChannelSlope 0.045000ft/tt
Left SideSlope 3.00 H : V

RightSideSlope 3.00 H : V
BottomWidth 3.00 ft

Discham=e 0.16 fPls

Results

Depth 0.13 tt
Flow Area 0.43 fF
Wetted Perimeter 3.81 ft

Top Width 3.77 ft
CriticalDepth 0.04 ft
CriticalSlope 1.684690ft/tt
Velocity 0.37 tt/s
VelocityHead 0.21e-2 ft
SpecificEnergy 0.13 ft
FroudeNumber 0.19
Flowis suDcriticaf.

Aug 7. 1999 Your ComDany FiowMaster v4,1

13:40:47 Haestid Memo=. Inc. 37 BrooKsi0e Roar4 Wlteroury, CT 06708 (203) 755-1666 Page 1 of 1
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Bioflltmtion Swale #4

Worksheet for TrapeZOidal Channel

Project Description

Project File c:',-hn_96382.tm2

Work,sheet BioflllTation lO0-year conveyance
Flow Element Trapezoidal Ch_nel

Mernoct Manning's Formula
Solve For Channel DePth

Input Data
Mannings Coefficient 0.200
Channel SIo]oe 0.045000 ft/fl

Left SJl3eSlope 3.00 H : V

Right Side SIoDe 3.00 H : V

Bottom Width 3.00 ft

, Dischar,oe 1.02 ff=/$

Results

Depth 0.37 tt

Flow Area 1.50 ff_
Wetted Perimeter 5.32 f1

Top Width 5.20 ft

Critical Depth 0.15 ft

Criticat SJope 1.171746 ft/11
Velocity 0.66 ft/s

"_ Velocity Hea¢_ 0.01 1t

Specific Energy 0.37 tt
Froude Number 0.22
Flow is subcrificai.

Aug 7, 1998
13:43:56 YourComDIny

HaeSt=lOMe_oas. Inc. 37 eroo_iOe ROIRO Waterbury.CT 06708 (203) 755-1666 FiowMastorv4.1I_ !'7 Plge 1 of 1
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APPENDIX M

WATER QUALITY BMP COST ESTIMATES FOR AREAS
DETERMINED TO BE NON-PRACTICABLE FOR RETROFITTING
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ENGINEER'S ESTIMATE

Parametrix. Inc. iJ°DNc ,56-')912-001.28 11211 6/'8/00 I $mmt' c' :
Propec_TJUe

SDE-4¢:ET'VAULT
L_.JIIU0n

Seattle.TacomaInternanonalAn"pon
IOwner

Port of Seattle

Esl_mateclBy ChecNedBy tAl_rOVe¢By
P.McAvov G.McDonald

Item E.tl_nll m,_ Unit F_1¢= Es.mamc

,,_c Descn_on Ouom_. Un_ Mat.&l._ Arnoun'
, ISDE"4 VAULT
] IMOBLLIZATION (l0%_ LUMP SUM L.$. $405.830 $405.830
" ISDE-.aVAULT(454'xI51'xS'; 12.631 AcreF_t $250.00{) $3.15.'.750

ISAW CUTTING ASPHALT CONC. PAVEMENT 300 L.F. $5.00 S1.500
•_ IL'TILITY ADJUS_'T (STRUCTURES) 9 EACH $5.000.00 g45,000
5 ICONC. STORM DRAIN PIPE 200 L,F. $$0.00 510,000

6 ItLEMOVING CEM. CONC. PAVEMENT 0 C,Y. $25.00 $0

•" !REMOVING ASPH. CONC. PAVEMENT 555 S.Y. 510.00 $5.550

8 REMOVE AND REPLACE SOD 1.820 C.Y. $I0.00 $18.200
9 !STRUCTURE EXCAVATION .¢5.250 C.Y. $I0.00 $552.500
10 ]GRAVEL BACKFILL 8.000 C.Y. $20.00 $160.000

Il ICSBC -ROADWAY 175 TON" $20.00 $3.500
12 ICSTC-ROADWAY 115 TON 520.00 $2.300
13 iAPHALT CONC. PVMT.-ROADWAY 200 TON $45.00 $9.000

}4 ILANDSCAPINGfSOD_ROADWAY 18.000 S..F. $I.00_ $18.000

"i5 ITRAFFIC CONq'P,OL/DETOURING-ROADWAY LUMP SUM L.$. $75.000I $75.000
Subtotal Items $4.464.130

I Tm.&lItems .$4.464.130
Sales Tlx 8.4% $3"M.9S"

I su_ot_ s4.839.11"_

j $2.4_9.55S57.258.675

Non-Pnlc BMP Co*t__xls
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ENGINEER'S ESTIMATE

pro_eclTree
SDS-3 W'ETVAT_T$

LOCBDon

Seattle-TacomaInmmationaJAiroort

_w1_r

PortofS"_!,"

EsumateclBy ChecKedBy [Apomss_B_
P, McAvov (3.McDonald I

Item _ Unit Fh'x:e E$11_atlc

No Descno_on Quan_ Umt Mat&LaD Amoun'
t tSDS-3 VAULT l
r i [MORn r7ATION (10%) LUMPSUM L.S. $108250 5108,350

[ 2 fSDS-3 VAULT 1 (217_72'x8') 2.870 Acre Feet S250.000 $"I?.500
3 ISAW CLqUXLNGCEMENT CONC. PAVEMENT 225 L.F S16.00 53,600

4 IUTILITYADJUSTMENT (STRUCTLrR.ES_ 2 EACH $5.000.00 $I0.000
5 [REMOVING CEM. CONC. PAVEMENT 6300 S.F. $12.00 _75.600
6 ICONSTRUCT NEW TAXIWAY (16"TH CONC) 6300 SI. $15.00 $94.500

, ISTRUCTURE EXCAVATION I1.800 C.Y. $I0.00 $I18.000
8 IGRAVEL BACK.FILL 2.090 C.Y. $20.00 .$41.800

9 ILANDSCAPIN_SOD) 22.500 S.F. $1.00 $_.500
j Subtotal Items $1.191,850
I
ISDS-3 VAULT 2

! IMOBILIZATION (10 %) LUMP SUM .... I $28.400 $28.400
2 JSDS-3 VAULT2 (109'x36_8') 0.730 AC_F_Z I $250.000 $18Z500
- SAW CU I-IINO CEMENT CONC. PAVEMENT 0 ..... $16.00 $0

. $I0.000
4 L:I_.n'YADJUSTMENT (5TRUCrt.rRES_ _ EACH [ SS.000.00
5 !CONC. STORM DRAIN PIPE 325 .... I $50.00 $16.250
6 IREMOVINOCEM. CONC.PAVEMENT 250 ___ [ 512.00 $3.000

, CONSTRUCT NEW TAXIWAY (I6"TH CONC) 250 $15.00 $3.750.... I

8 STRUCTURE EXCAVATION 4.900 , $ I0.00 $49.000
9 GRAVEL BACKFILL 625 520.00 $12.500

10 LANDSCAPINGf5OD_ 7.000 5.F. $I.00 $7.000

I Subtotal Items $312.400

[SDS-3 VAULT 3 I
1 tMOBILIZATION (10 %, LUMP SUMI L.S. $195.336 $195.336

, 2 ISDS-3 VAULT3 f230'x77'xS') 3.253 [ AcreFeez I $250.000 $813.250

3 [SAW CL"VrING CEMENT CONC. PAVEMENT 810 I L.F. $16.00 $12.960
i 4 IL'T'ILIT'YADJUSTMENT (STRU_S) 1 55.000.00 $5.000

5 ICONC.STORM DRAIN PIPE 150 L.F $50.00 $7.500

6 REMOVING CEM. CONC. PAVEMENT 34.750 $12.00 $417.000
7 ICONSTRUCTNEW TAXIWAY (16"TH CONC_ 34.750 $15.00 $521.250

8 STRUCTURE EXCAVATION 12.840 $10.00 $128.400
9 IGRAVEL BACKFILL 2.400 $20.00 $48.000
I0 II..ANDSCAPING(SOD) 0 $I.00 $0

$2.148.696

SDS-3 VAULT 4

MOBILIZATION flO%) $63.005 $63.005

SDS-3 VAULT 4 ( 166'x55'x8'3 1,692 $250,000 $423_000
3 SAW CU J lING CEMENT CONC. PAVEMENT (RUNWAY 500 $25.00 $12,500
4 UTILITY ADJUSTMENT (STRUCTURE5_ 2 $5,000.00 $I0.000
5 CONC. STORM DRAIN PIPE 400 $50.00 $20,000

6 IREMOVINO CEM. CONC. PAVE_'T (RUNWAY_ 1.250 S.F. $15.00 $18.750
7 ICONS XKUCT NEW RUNWAY (24" TH CONC) 1.250 S.F $20.00 $25.000
8 [STRUCTURE EXCAVATION 8.200 C.Y $10.00 $82.000

9 IGRAVEL BACKFILL 1.290 C.Y. $20.00 $25.800

10 ILANDSCAP1NG(5OD) 13.000 S.F $I.00 $13,000
[ Subt__! !,_e,-, $693,055

coatmue.d on ne,xlP_re
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ENGINEERS ESTIMATE

Parametrix, Inc. JoOno Iom t s'":°': j
556-2912-001-28 6/8/00

_Prote__ue

SDS-3 WET'VAULTS IL0tmuon

S,,_.l_T_.-.m_Lnt_-rn_..nAAirport p
Dwner

Port of SeattJe !
_'tt_mlltecl By Cne_tKI By IAD_ By I

P. McAvov G, McDmudd [ i

ttem Etmmamo UnitPnce __s_rnateo
No DescrloOo_ Oual_f UnR Mat.&_ Amoun:

10 INCH. D1A. CONC. STOI_M DRAIN PIPE
i MOBrIIZATION (10 %) LUMP SUM L.S. $23.215 S2_£ 1S

"_ L'TILI_' ADJUSTMENT (STRUCTURES) 2 EACH $5.000.00 S10.000
3 10 INCH. DIA CONC. STORM DRAIN PIPE 2.580 L.F $30.00 $77.400
4 ISTRUCTURE EXCAVATION 1.500 C.Y. $10.00 S15.000
5 _GKAVEL BACKFILL FOP.DRA,IN 1.500 C.Y. $25.00 $37.500
6 LANDSCAPING(R.EMOVE & REPLACE SOD) 10.450 S.F. $1.00 $10,450

SAW CLrFTINGCEMENT CONC. PAVEMENT 980 L.F. S16.00 $15.6g0
g REMOVING' CEM. CONC. PAVEMENT 2.450 S.F, $12.00 $29.400
9 CONSTRUCT NEW TAXIWAY (16"TH CONC) 2.450 S.F. $15.00 $36.750

Subtotal Itemsl $255.395

18 INCH. DIA. CONC. STORM DRAIN ]PIPE
] MOBILIZATION (10 %) LUMP SUM L.S. $11.224.50 $11125

2 UTILITY ADJUSTI_ (STRUCTURES) 2 EACH $5.000.00 $ I0.000
3 [gINCH.DIA.CONC. STORM DRAIN PIPE 575 L.F. $40.00 S23.000
4 STRUCTURE EXCAVATION 320 C.Y. $10,00 $3.200

5 GRAVEL BACKFILL FOR DRAIN 320 C.Y S25.00 $8,000
6 LANDSCAPING(REMOVE & REPLACE SOD) 1.150 S.F. $1.00 $1.150
7 SAW CUTTING CEMENT CONC. PAVEMENT (-/'AXq_'AY) 370 L.F $16.00 $i920
8 [SAW CU I lING CEMENT CONC. PAVEIViENT(RUNWAY_ 320 L.F. $25.00 $8.000
9 tREMOVING CEM. CONC. PAVEMENT ('I'AXIWAY3 925 S.F. $12.00 $1 I.I00

10 [REMOVING CEM. CONC. PAVE_'T (RUNWAY) 800 S.F. $15.00 $12.000
11 ICONSTRUCT NEW TAXIWAY (16" TH CONC_ 925 S.F $15.00 $13.g73
12 iCONSTRUCTNEW RUNWAY (24" TH CONC) 800 S.F. $20.00 $16.000

Subtotal Items $123.470

i I I Total hems 54.724.869
I I Sales Tax 8.4%) $396,889

] J] [ Subtotal $._.121.757
[ co,,,_-,o._so_)t s:.560.s79

TOTAL i ....... $7.682.636
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APPENDIX Q

PROPOSED STORM'WATER CONVEYANCE FIGURES
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GRADING AND DRAINAGE PLAN

Plan Ref. No. GRADING Sheet TitleC109 AND DRAINAGE LAYOUT

Cl10 GRADING AND DRAINAGE PLAN
C111 GRADING AND DRAINAGE PLAN
C112 GRADING AND DRAINAGE PLAN
C1"_3 GRADING AND DRAINAGE PLAN
C11,: GRADING AND DRAINAGE PLAN
C115 GRADING AND DRAINAGE PLAN
C116 GRADING AND DRAINAGE PLAN
C117 GRADING AND DRAINAGE PLAN
C118 ;GRADING AND DRAINAGE PLAN
C119 GRADING AND DRAINAGE PLAN
C120 GRADING AND DRAINAGE PLAN
C121 GRADING AND DRAINAGE PLAN
C122 GRADING AND DRAINAGE PLAN
C123 GRADING AND DRAINAGE PLAN
C124 GRADING AND DRAINAGE PLAN
C125 GRADING AND DRAINAGE PLAN
C126 GRADING AND DRAINAGE PLAN
C127 :GRADING AND DRAINAGE PLAN

I

C128 GRADING AND DRAINAGE PLAN
C129 GRADING AND DRAINAGE PLAN
C130 GRADING AND DRAINAGE PLAN

Page 1 of 1 Prmteo12/15/00
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APPENDIX W

ENERGY DISSIPATION DESIGN CRITERIA AND PARAMETERS
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Seattle Tacoma International Airport

Third DependentRunway

Energy Dissipation

Design Criteria and Parameters

Backqroundand History

The subject of energy,dissipationat the bottom of slopes is a very.important issue for the Port of
Seattle for both the long-term stability and maintenanceof the embankment and for protection of
the adjacentnaturalresources. Erosion at the toe of the slope will be avoided through a design
approachthat is basedon national andregional experience with these facilities.

Thedesign has beendeveloped following the guidelines in the U.S. Department of
Transportation.FederalHighway Administration, Hydraulic EngineeringCircular No 14 tided
"'HydraulicDesign of EnergyDissipaters for Culverts and Channels" September 1983 (referenced
as "Circular No. 14" below). This is a currentenergy dissipation design reference containing 18
possible alternatives to addressa wide range of design conditions. These alternatives draw from
the wide rangeof modeling and operationexperience of the Corpsof Enginoers, U.S. Bureau of
Reclamation.U.S. Forest Service. Colorado State University. and others around the nation.

Though stormsewerdesigns are typically basedon the peak flow for the 10-year, 24-hour design
storm, the design of the permanent energydissipation will be based on the 100-year, 24-hour
design storm.

Phased construction of the runway embankment included provisions for energy dissipation in the
form of corrugated, high density polyethylene pipe anchored to the surface of the embankment
down to a short run on a fiat slope before discharging to a riprap lined ditch. Drops have been
down 2 (horizontal) to 1 (vertical) slopes as high as 90 feet. At least one design lO-year recurrent
storm event storm was exceeded during,the time that those pipes have been in place and
demonstrated satisfactory performance of those temporary conveyance systems.

Proposed Measures

Circular No. 14 primarily focuses on dissipating energy in culvert to channel transitions and in
steep channels. The embankment project has steep slope storm sewer discharges, down the
typically 2: l embankment slopes, either directly to detention facilities or to flat sloped closed
systems at the toe of the slope. Refer to the attached table for a summary of the design data
relative to the stormwater discharge points.

The general approach has evolved into having a closed stormwater conveyance system that caries
the flow down the slope for energy dissipation. The down-slope pipe will meet the guidelines as
provided in the 1998King County Surface Water Design Manual (Table 4.2.1.A Maximum
Slopes and Velocities).

L:k20"/M_Smmwz_dt_tp.do¢ - ! - Pnmed 08/I 8/00 I ] :45 AM
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Where the storm sewer dischargesdirectly to detention facilities, erosion at the bottom of the
earthenpond will be prevented through the following design approaches:

• Natural or ForcedHydraulic Jumps

• Impact Basins

• Stilling Wells

• Riprap

• RoughnessElements to Increase Pipe Resistance Near the Outlet
(combined with one of the m_sures above)

Where the steep storm sewer pipe discharges to fiat sloped closed systems, manhole lid blow-off
and erosion will be prevented through the following design approaches:

• Impact Basins

• Stilling Wells

• Roughness Elements to Increase Pipe Resistance Near the Outlet
(combined with one of the measures above)

Each of these design approaches is feasible andconstructable using the Circular No. 14
guidelines. Selection will be based on the physical space available, cost and ease of maintenance
for each location.

Hydrology

Peak discharge rates for the 100-year, 24-hour design storm has been calculated based on the
proposed pavement, airfield grading, and storm sewer layout. The calculated peak discharge rates
are set andnot likely to change more than 5 percent in final design. The Governor certified
drainage boundaries set the tow contributing areas for most of the basins.

Two subbasins m Millar Creek (SDW1A and SDN3A) are combined m the calculations. This is
the worst case scenario for the outlet to Pond G. The likely alternate design would have runoff
from subbasin SDN3A conveyed to Pond C within a closed stormwater conveyance system that
will be located within the Security Road with a slope of 15 percent. If this conveyance ahemate
is selected the flow rate would reduce in the Pond G system and the slope transition within the
Security Road is gradual enough that energy dissipation is not seen a significant issue.

L:k20754_trmwzlr_lj.tsip.do¢ - 2 - Pnr.ted 08/18/00 I 1:45
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Gonc)usJon

For thepurposesofperrmtreview,calculationarcattachedtodemonstramthattheCorp of

Engineers Stilling Well, as described in Chapter X-B of Circular No. 14 (attached for the
reviewer's convemence), will work m the three locations where energy, dissipation is a concern.
This approach was selected for its simplicity, satisfactory operation for a wide range of flows tup
to Q/D 5r"< 10.0). and ease of construction. King County has also indicated that the)' have had
good experience with this system in this region. The Port may further refine or substitute another
energy dissipation concept during final design to provide an equal or superior energy dissipation
system.

Existing construction rr_thods are operating satisfactorily and future construction contracts will
include energy dissipation features. Construction staging could potentially place these features
earlier to ensure that they are in place at the base of the emhankn_nt to enhance the corrugated
HDPE pipe and ditch lining provisions for higher slope heights. Circular No. 14 notes that the
Corp of Engineers Stilling Well "may also be useful as a temporary erosion control device during
construction" and that it "will operate with moderate to high concentrations of sand and silt" (p.
X-B-I). This ability for service as a temporary construction device will be a factor in the
selection of the energy-dissipating device.

L:'O.0764_Stnnwala'_h_ip.do¢ - 3 - Primed 0g/I 8/00 ] 1:45 AM
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8/16/00 10:39:36 am Shareware Release page _
SeaZ_le Tacoma International Airport

Third Runway Hydrology / Hydraulics
Energy Dissipation

BASIN SUMMARY

BASIN ID: SDS7 NAME:
SBUH METHODOLOGY
TOTAL AREA ....... : 92.15 Acres BASEFLOWS: 0.0C cfs
RAINFALL TYPE .... : TYPEIA PERV IMP
PRECIPITATION .... : 4.00 inches AR.F2_..: 5i.25 Acres 40.90 Acres
TIME Ik_ERVAL .... : I0.00 min CN .... : 85.00 9_.00

TC .... : 4S.22 min 36.6i min

ABSTRACTION COEFF: 0.20

TcReach Sheet L: 250.00 ns:0.1500 p2yr: 2.00 s:0.0!50
TcReach Shallow L: 370.00 ks:ll.00 s:0.0150
TcReach - Channel L:3250.00 kc:42.00 s:0.0077

impTcReach - Sheet L: 150.00 ns:0.0110 p2yr: 2.00 s:0.0100
impTcReach - Sheet L: 100.00 ns:0.1500 p2yT: 2.00 S:0.0150
impTcReach Shallow L: 330.00 ks:ll.00 s:0.0150
impTcReach - Channel L:3500.00 kc:42.00 s:0.0077
PEAK RATE: 41.71 cfs VOL: 23.33 Ac-f_ TIME: 490 min

AR 047368
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8/16/00 10:39:36 am Shareware Release page _
Seattle Tacoma International Airpor_

Third Runway Hydrology / Hydraulics
Energy Dissipation

BASIN SUMMARY

BASIN ID: SDW2 NAME:
SBUH METHODOLOGY
TOTAL AREA ....... : 39.80 Acres BASEFLOWS: 0.00 cfs
RAINFALL TYPE .... : TYPEIA PERV IMP
PRECIPITATION .... : 4.00 inches AREA..: 29.10 Acres 10.70 Acres
TIME IA_ERVAL .... : i0.00 min CN .... : 85.00 98.00

TC .... : 44.38 min 18.94 min

ABSTRACTION COEFF: 0.20

TcReach - Sheet L: 200.00 ns:0.1500 p2yT: 2.00 S:0.0150
TcReach - Shallow L: 470.00 ks:ll.00 s:0.0150
TcReach - Channel L: 265.00 kc:17.00 s:0.0077
TcReach - Channel L:2030.00 kc:42.00 s:0.0050

impTcReach - Sheet L: 200.00 ns:0.0110 p2yr: 2.00 s:0.0100

impTcReach - Shallow L: 190.00 ks:ll.00 s:0.0150
impTCReach - Channel L: 250.00 kc:17.00 s:0.0177
impTcReach - Channel L:2000.00 kc:42.00 s:0.0050
PEAK RATE: 17.51 cfs VOL: 9.32 Ac-ft TIME: 480 min
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8/16/00 10:39:36 am Shareware Release Da=e "
Seazz!e Tacoma International Airporz

Third Runway Hydrology / Hydraulics
Energy Dissipation

BASIN SUMMARY

BASIN ID: SDW!B N_ME:
SBU-H METHODOLOGY
TOTAL AREA ....... : 82.20 Acres BASEFLOWS: 0.00 cfs

RAINFALL TYPE .... : TYPEIA PERV IMP
PRECIPITATION .... : _.00 inches AREA..: 54.80 Acres 27.4C Acres
TIME INTERVAL .... : !0.00 min CN .... : 85.00 96.00

TC .... : 48.88 min 24.43 min
ABSTRACTION COEFF: 0.20

TcReach - Sheet L: 250.00 ns:0.1500 p2yr: 2.00 s:0.0!50
TcReach - Shallow L: 300.00 ks:ll.00 s:0,0150

TcReach - Channel L:2720.00 kc:42.00 s:0.0077
TcReach - Channel L: 700.00 kc:42.00 s:0.0050

impTcReach - Sheet L: 300.00 ns:0.0110 p2yr: 2.00 s:0.0200
impTcReach - Channel L: 650.00 kc:17.00 s:0.0200
impTcReach - Channel L:2720.00 kc:42.00 s:0.0077
impTcReach - Channel L: 700.00 kc:42.00 s:0.0050
PEAK RATE: 36.31 cfs VOL: 19.82 Ac-ft TIME: 490 min
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8/16/00 I0:39:36 am Shareware Release pa_e
Seaztie TacOnm International Airport

Third Runway Hydrology. / Hydraulics
Energy. Dissipation

BASIN SUF94ARY

BASIN ID: SDWIA NAME:
SBUH METHODOLOGY
TOTAL AREA ....... : 64.00 Acres BASEFLOWS: 0.00 cfs
RAINFALL TYPE .... : TYPEIA PERV IMP
PRECIPITATION .... : 4.00 inches A/%EA..: 37.60 Acres 26.40 Acres
TIME IA_ERVAL .... : I0.00 min CN .... : 85.00 98.00

TC .... : 32.78 min 21.90 min
ABSTRACTION COEFF: 0.20

TcReach - Sheet L: 250.00 ns:0.1500 p2yr: 2.00 s:0.0800
TcReach - Shallow L: 70.00 ks:ll.00 s:0.0800
TcReach - Channel L: 120.00 kc:17.00 s:0.0700
TcReach Channel L:1080.00 kc:42.00 s_0.0050
TcReach Channel L:2450.00 kc:42.00 s:0.0077

impTcReach - Sheet L: 210.00 ns:0.0110 p2yr: 2.00 s:0.0800

impTcReach - Sheet L: 40.00 ns:0.1500 p2yr: 2.00 s:0.0800
impTcReach - Shallow L: 260.00 ks:ll.00 s:0.0800
impTcReach - Channel L: 240.00 kc:17.00 s:0.0700
impTcReach - Channel L:3230.00 kc:42.00 s:0.0077
PEAK RATE: 32.83 cfs VOL: 15.98 Ac-ft TIME: 480 min
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X-B. CORPSOF ENGINEERSS'I_3; G_,n_'x.

The design of this type of stilling well energy dissipator
is based on model tests conducted by the Corps of Engineers.
(X-B-1 and 2)

The dissipator has application where debris is not a serious
problem. It will operate with moderate to high concentra-
tions of sand and silt but is not recon_enaed for areas where

quantities of large floating or rolling debris is expected
unless suitable debris-control structures are utilized. Its

greatest potential, as far as highways are concerned, is at
the outfalls of storm drains, median, and pipe down drains
where little debris is expected. It may also be useful as a
temporary erosion control device during construction.

Design Reco_nendation s

The design is straightforward. Once the size and discharge
of the incoming pipe are determined, figure X-B-I is used
to select the stilling well diameter (DR). The model tests
indicated that satisfactory performance can be maintained
for Q/D $/2 ratios as large as I0.0, with stilling well dia-
meters of one, two, three, and five times that of the incoming
conduits. These ratios were used to define the curves shown
in figure X-B-I.

The tests also indicated that there is an optimun depth of
stilling well below the invert of the incoming pipe. This
depth is determined by entering figure X-B-2 with the slope
of the incoming pipe and using the stilling well diameter (Dw)
previously obtained from figure X-B-I.

The height of the stilling well above the invert is fixed
at _wice the diameter of the incoming pipe (2D). This
dimension results in satisfactory operation end is practical
from a cost standpoint7 however, if increased, greater effi-
ciency will result.

Tailwater also increases the efficiency of the stilling well.
Whenever possible, it should be located in a eump or depressed
area.

It is recommended that riprap or other types of channel pro-
itection be provided around the stilling well outlet and for
a distance of at least 3DW downstream.

X-B-1
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The outlet may also be covered with a screen or grate for
safety. However, the screen or grate should have a clear
opening area of at least 75 pezcent of the total stilling
well area and be capable of passing small floating debris
such as cans and bottles.

Design Procedures

(I) Select approach pipe diameter (D) and discharge (0).

(2) Obtain well di----ter {Dw) from figure X-B-I.

(3) Calculate the culvert slope = C_ertical/horizontal
distance). The depth of the well below the culvert invert (hl)
is determined from figure X-B-2.

(4) The depth of the well above the culvert invert (h2)
is equal to 2{D) as a minimum but may be greater if the site
permits.

(5) The total height of the well (hw) = hl+h 2.

Example Problem

Givens 24" CMP downdrain on a 2=1 slope carrying a
Q = 15 cfs

Find: Stilling well dimensions

Solution z

(i) D-2 ft., 0=15 cfs
(2) From figure X-B-1 DW-I.SD-3 ft.
(3} Slope_i/2-.5, hl/Dw_.42 from figure X-B-2

hi-.42_3.0}-1.26 ft., Use h1-1.3 ft.
(4) h2=2 {D)-2 {2}-4 ft.
{5) hw_ hl 3+4mS.3ft.

X-B-I. IMPACT-TYPE ENERGY DISSIPATOR FOR STORM-DRAINAGE

OUTFALLS STILLING WELL DESIGN, U. S. A_.._ Corps of
Engineers, Technical Report No. 2-620 March 1963,
WES, Viakshurg, Mississippi.

X-B-2. Grace, J. L., Picketing, G. A., EVALUATION OF
THREE ENERGY DISSIPATORS FOR STORM DRAIN OUTLETS,
U.S. Army WES, HRB 1971, Washington, D.C.

X-B-2
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APPENDIX Z

IWS LAGOON STORAGE CAPACITY MODELING
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1. I_'S coNTINUOUS SIMULATION

1.1 INTRODUCTION

A continuoussimulationoftheIndustrialWaste System (IWS) was performedusingtheK.ing

County.RunoffTimeSeries(KCRTS) to:

• ConfirmthatoverflowswillnotoccurunderthefutureconfignrationoftheIWS (simulated

overthe50-yearKCRTS periodofrecord);

• Estimatethetreatmentrateatwhich one overflowwould occurwhen the50-yearKCRTS

periodofrecordissimulated;and

• Estimate the treatment rate m which two overflows would occur.

1.2 APPROACH AND ASSUMPTIONS

The following assumptions were used for the analyses:

• With recent improvements to the Industrial Waste Water Treatment Plant (IV_rYP), the
maximum IWS treatment and discharge rate exceexls 4.0 mgd (6.2 cfs).

• The total lagoon storage (for Lagoons 1, 2, and 3) will be increased to approximately 76.9
million gallons by the end of 2001. Lagoon 3 is currently being enlarged as an element of
the All Known Available and Reasonable Treatment (AKART) alternative, which is

required the Port's National Pollutant Discharge Elimination System ('NPDES) Permit. The
final storage of Lagoon 3 will be no less than the design volume of 72 million gallons.
Upon completion, the effective volume is expected to exceed the design volume, with a final
volume of 72 to 76 million gallons. The design volume of 72 million gallons was used for

this analysis.

• The hydraulic capacity of the cxisung 18-inch outfall was determined to be at least 6.3 mgd
(see Appendix O, Case 1). This exceeds the current and proposed future maximum
u'eamacnt rate of 4 mgd. Additionally, approximately 75 feet of effluent Imc upstream of the
effluent manhole was replaced in 1996 (Kcnnedy/Jenks 1998) and a portion of the 18-inch
effluent line under Lagoon 3 is scheduled to be replaced m 2001. These improvements will
increase the capacity of the outfall to 7.1 mgd (see Appendix O, Case 2).

• Land use for the IWS in 2006 is summarized m Table Z-1. This land use is conservative

because pump stations were modeled to direct 100 percent of flows to the IWS; flows
greater than the 6-month flow rate actually overflow from some of these facilities to the
Storm Drain System (SDS). Although this analysis accounts for all major planned additions
to the IWS, approximately 16 acres of additional impervious area were included in this
analysis to allow for future unplanned area additions.

Comprehensive Stormwater Management Plan December 2000

STIA Master Plan Update Improvements Z-I 536-2912-001 (28)
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Table Z-1. I_S configuration (land use. storage, treatment rate. and discharge rate).

Par_m_ter Value

Land Use

Till Grass 16.53acres

Outwash Grass 8.16acres

AirportFill 0.01acres

Wetland 0.01acres

ImperviousArea 4_O.00acres

TOTAL 434.71 acres

Storage Volume

LagoonI 1.6mg

Lagoon 2 3.3 mg

Lagoon 3 72.0 m2
TOTAL 76.9 tag = *.36.0 ac-ft

Treatment Rate 4.0 mgd

Outfall Discharge Capacity. 7.1 mgd

2. IWS LAGOON STORAGE CAPACITY MODELING

2.1 CONFIRMATION OF ZERO OVERFLOWS

A single-outlet reservoir file was set up in KCRTS representing the total lagoon storage and

treatment rate. In the reservoir file, the processing rate linearly increases to the maximum of 6.2 cfs,
at which time Lagoon 1 is full (this assumption is conservative, as the maximum treatment rate is

normally attained as soon as the treatment facility is started, when Lagoon 1 is less than full). After
Lagoon 1 is full, the maximum processing rate was held constant at 6.2 cfs.

The IWS 2006 time series was routed through the reservoir to confirm that the peak reservoir
storage was not exceeded. As shown in the attached KCRTS reservoir setup, the peak storage

attained for the 50-year KCRTS period of record (208 ac-ft) does not exceed the total IWS lagoon

storage capacity of 236 ac-ft, thus no overflows occur.

2.2 TREATMENT RATE AT WHICH ONE OVERFLOW OCCURS

To determine the treatment rate at which one overflow would occur, a double-outlet reservoir was

used. The treatment rate was represented as a constant discharge from the first outlet (ramped up as
described above). Overflow was represented by the second outlet's discharge, which did not occur

until the pond reached full volume. The overflow discharge rate was arbitrarily set at 1.0 cfs to

indicate that overflow was occurring (only a positive-negative indicator of overflow was required).

Comprehensive Stormwater Management Plan December 2000
STIA Master Plan Update lmprovemema Z-2 556-2912-001 (28)
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The rws 2006 time series file was routed through the two-outlet reservoir. A real-and-error

process was performed, examining the KCRT$ reservoir routing output (attached_ to bracket the
flow rate at which overflow would occur. This treatmem rate was approximately 3.05 mgd (1.97
cfs), with overflow occurring in water year (WY) 1997.

2.3 TREATMENT RATE AT WttICH TWO OVERFLOWS OCCUR

To determine the treatment rate at which two overflows would occur, a double-outlet reservoir was

used. The treatment rate was represented as a constant discharge from the first outlet. Overflo_
was represented by the second outlet's discharge, which did not occur until the pond reached full
volume. Then the overflow discharge rate was arbitrarily set at 1.0 cfs to indicate that overflow was
occumng (only a positive-negative indicator of overflow was required). The KCRTS reservoir
input and reservoir routing results are attached.

The IWS 2006 time series file was routed through the two-outlet reservoir. A trial-and-error flo_-
frequency analysis was performed on the second ouflet's time series to determine the treatment rate

at which overflow would occur in only one year (but not in two or more different years). This
treatment rate was approximately 2.68 mgd (4.15 cfs), with overflow occurring only in WY 1956
(see attached KCRTS output and hydrograph). The hydrograph from WY 1956 was extracted and
analyzed to determine how many overflows occurred during that year (only one overflow occurred}.

Using flow frequency analysis and extracted hydrographs, the trial-and-error process was extended
to determine the rate at which two overflows would occur in 1956, or at which overflows would

occur in two separate years. Two overflows occurred during the 50-year KCRTS period of record
at a treatment rate of approximately 2.35 mgd (4.10 cfs). Both overflows occurred in WY 1956 (see
attached KCRTS output and hydrograph).

Comprehensive Stormwater Management Plan December 2000
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KCRTS TIME SERIES INPUT: IWS 2006 LAND USE

¤�ð�\�UseSumm_.--y............................................
ITill Foresz 0.00 acres

ITill Pasture 0.00 acres
:Till Grass 16.53 acres

:Airpor: Fill 0.01 acres
:Ouzwash Foresz 0.00 acres
:Ouzwash Pasture 0.00 acres

:Ou:wash Grass 8.16 acres
:We=land 0.01 acres

IImpe.'vious 410.00 acres
I............................................................

: Total Area : 434.71 acres

: Scale Factor : 1.00 Hourly Historic
i ............................................................

: Time Series: iws2006

Comprehensive Stormwater Management Plan December 2000
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KCRTS ONE-OUTLET RESERVOIR SETUP AND RESERVOIR ROUTING RESULTS

IWS 2006 LAGOON STORAGE AND TREATMXNT RATE

One Outlet Reservoir Routing File

S_age Discharge Storage Pe=-__.-Area
(Ft) (CFS) (Cu-Ft) (Sq-F=)
0.00 0.000 0. 0.
0.i0 6.190 213875. 0.

i0.00 6.190 10279374. 0.

0.00 F: : Base Reservoir Elevation

0.0 Minutes/Inch: Average Pe.--m-Rate

KCRTS Command

Route through a SINGLE (1) outlet Reservoir
...........................................

Loading Reservoir Fiie:iwsres.RSi :

Loading Time Series File:iws2006.zsf 50

Reservoir Routing [Single Outlet]

Computing Series:iwsl.tsf
Years Complete: 50

Inflow/Outflow Analysis
.......................

Peak Inflow Discharge: 168.40 CFS at 6:00 on Jan 9 in 1990

Peak Outflow Discharge: 6.19 CFS at 2:00 on Jan 3 in 1997
Peak Reservoir Stage: 8.81 Ft
Peak Reservoir E!ev: 8.81 Ft

Peak Reservoir Storage: 9065779. Cu-Ft
: 208.122 Ac-Ft

Storing Time Series File:iwsl.tsf 50

Routing Complete

ComprehensiveStormwazerManagement Plan December 2000
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KCRTS TWO-OUTLET RESERVOIR ROUTING RESULTS

TO DETERMINE ONE OVERFLOW

IWS 2006 LAGOON STORAGE WITH 3.03 MGD TREATMENT RATE

KCRTS Command

Rou:e through a DOUBLE (2) outle: Reservoir
...........................................

Loading Reservoir File;iwsres2.RSZ :

Loading Time Series File:iws2006.tsf 5C

Reservoir Routing [Double Outlet]

Computing Series:iwstreat.tsf
and Series:iwsover.usf

Years Complete: 50
Inflow/Outflow Analysis
.......................

Peak Inflow Discharge: 168.40 CFS at 6:00 on Jan 9 in 1990

Peak A-Outflow Discharge: 4.70 CFS a: 2:00 on Jan 3 in 1997
Peak B-Outflow Discharge: 1.00 CFS at 2:00 on Jan 3 in 1997

Peak Resez'voir Stage: 10.02 Ft
Peak Reservoir Elev: 10.02 F:

Peak Reservoir Storage: 9635228. Cu-Ft
: 221.194 Ac-Ft

Storing Time Series File:iwstrea_.tsf 50

S_oring Time Series File:iwsover.:sf 50

Routing Complete

ComprehenazveStormwatarManagement Plan December 2000
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KCRTS TWO-OUTLeT RESERVOIR ROUTING REsUlTS

TO DETERMINE ONE OVERFLOW

IWS 2006 LAGOON STORAGE WZTH 3.06 MGD TREATMENT RATE

KCRTS Conm_.nd

Route _hrough a DOUBLE (2) outlet Rese.--voir
...........................................

Loading Reservoir Fiie:_wsres_.RS2 :

Loading Time Series Fiie:!ws2006.%sf 50

Reservoir Routing [Double Ou:iez_
CO_Duzlng Series:iwstreat.tsf

and Serzes:iwsover._sf

Years Compieze: 50

Infiow/0u=fiowAnalysis
.......................

Peak Inflow Discharge: 168.40 CFS at 6:00 on Jan 9 in 1990
Peak A-Outflow Discharge: 4.75 CFS at 3:00 on Jan 3 in 1997

Peak B-Outflow Discharge: 0.000 CFS az 3:00 on Jan 3 in 1997
Peak Reservoir Stage: I0.00 FZ
Peak Reservoir Elev: I0.00 Ft

Peak Reservoir Storage: 9620638. Cu-Ft
: 220.859 Ac-F_

Storing Time Series File:iws_reat.tsf 50

S_oring Time Series Fiie:iwsover.tsf 50

Routing Complete
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KCRTS TWO-OUTLET RESERVOIR SETUP AND RESERVOIR ROUTING RESULTS
TO DETERMINE TWO OVERFLOWS

IWS 2006 LAGOON STORAGE WITH 2.68 MGD TREATMZNT RATE

Two Outlez Reservoir Routing File

Stage Discharge Storage Perm-Area
(F_) (CFS) (Cu-Ft) (Sq-F_)

A B

0.00 0.000 0.000 0. 0.
0.!0 4.150 0.000 213875. 0.

10.00 4.150 0.000 10279374. 0.
10.01 4.150 1.000 10279375. 0.
20.00 4.150 1.000 20000000. 0.

0.00 Ft : Base Reservoir Elevation

0.0 Minutes/_nch: Average Perm-Rate

KCRTS Command

Rouze through a DOUBLE (2) outle: Reservoir
...........................................

Loading Reservoir File:iwsres2.RS2 :
Loading Time Series File:iws2006.tsf 50

Reservoir Routing [Double Outlet]

Computing Series:iws:reaz.tsf
and Series:iwsover._sf

Years Complete: 50
Inflow/0utflow Analysis
.......................

Peak Inflow Discharge: 168.40 CFS at 6:00 on Jan 9 in 1990
Peak A-0utflow Discharge: 4.15 CFS at 14:00 on Jan 6 in 1956

Peak B-0utflow Discharge: 1.00 CFS at 14:00 on Jan 6 in 1956
Peak Reservoir Stage: 10.16 F_
Peak Reservoir Eiev: 10.16 Ft

Peak Reservoir Storage:10429023. Cu-Fz
: 239.4!7 Ac-F_

Storing Time Series File:iws_rea_.tsf 50
Storing Time Series File:iwsover.tsf 50

Routing Complete
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KCRTS FLOW FREQUENCY ANALYSIS

FOR IWS 2006 LAGOON STORAGE WITH 2.68 MGD TREATMENT RATE

OVERFLOW IN YEAR 1956 ONLY

(ONE OVERFLOW IN 1956; SEE TKE FOLLOWING STAGE CHART)

Flow Frec_ency Analysis
Time Series File:iwsover.:sf

Pro3ec: Location:Sea-Tac DMoZnes

---Ar_ua! Peak Flow Razes ........ Flow Frequency Ana!ysls .......
Flow Ra_e Rank Time of Peak - - Peaks - - Rank Re:u._ Pro2

(CFS) (CFS) [f_) Period
0.000 42 2/22/49 22:00 1.00 10.16 1 89.50 0 989

0.000 21 1/27/50 3:00 0.000 9.59 2 32.13 0 969
0.000 4 2/10/51 20:00 0.000 9.18 3 19.58 0 949
0.000 47 2/04/52 7:00 0.000 8.92 4 14 08 0 929

0.000 5 2/07/53 9:00 0.000 8.85 5 I0 99 0 909
0.000 36 1/23/54 l:00 0.000 8.69 6 9 01 0 889

0.000 38 2/08/55 7:00 0.000 8.41 7 7 64 C 869
1.00 1 1/06/56 14:00 0.000 8.19 8 6 63 0.849

0.000 31 3/10/57 4:00 0.000 7.10 9 5 86 0.829
0.000 30 1/17/58 9:00 0.000 6 91 i0 5.24 0.809

0.000 40 11/24/58 8:00 0 000 6 43 ii 4.75 0.789
0.000 9 12/15,'59 15:00 0 000 6 31 12 4.34 0.769

0.000 19 11/24/60 18:00 0 000 6 14 13 3.99 0.749
0.000 46 12/24/61 6:00 0 000 5 88 14 3.70 0 729

0.000 26 11/30/62 20:00 0 000 5 75 15 3.44 0 709

G.000 14 11/19/63 19:00 0 000 5.75 16 3.22 0 690
0.000 12 12/01/64 10:00 0 000 5.59 17 3.03 0 670

0.000 23 1/14/66 i:00 0.000 5.44 18 2.85 0 650
C.000 16 1/28/67 8:00 0.000 5.29 19 2 70 0 630

0.000 34 1/20/68 21:00 0.000 5.26 20 2 56 0 6!0

0.000 33 12/11/68 i0:00 0.000 4.90 21 2 44 0 590
0.000 17 1/27/70 5:00 0.000 4.85 22 2 32 0 570
0.000 28 12/10/70 20:00 0.000 4.73 23 2 22 0 550

0 000 7 3/14/72 7:00 0.000 4.73 24 2 13 0.530

0 000 I0 12/27/72 21:00 0.000 4.58 25 2 04 0.510
0 000 20 12/27/73 21:00 0 000 4 50 26 1 96 0.490
0 000 41 12/27/74 8:00 0 000 4 07 27 i 89 0.470

0 000 35 12/04/75 3:00 0 000 4 04 28 i 82 0.450

0 000 43 8/26/77 8:00 0 000 4 04 29 1.75 0.430
0 000 24 12/!5/77 20:00 0 000 4 04 30 1.70 0.410

0 000 50 11/19/78 i0:00 0 000 3 98 31 !.64 0.390

0.000 3 12/22/79 4:00 0 000 3 95 32 1.59 0.370
0.000 27 12/30/80 23:00 0 000 3 82 33 1.54 0.350

0.000 18 10/08/81 22:00 0 000 3 64 34 1.49 0.330

0.000 29 1/08/83 6:00 0 000 3 60 35 1.45 0.310
0.000 45 11/24/83 9:00 0.000 3.55 36 ! 41 0 291

0.000 37 Ii/i1/84 9:00 0.000 3.48 37 1 37 0 271

0.000 25 1/19/86 !:00 0.000 3.42 38 1 33 0 251
0.000 13 1i/27/86 1:00 0.000 3.36 39 i 30 0 231

0.000 32 12/10/87 8:00 0.000 3.34 40 i 27 0 211
0.000 39 11/25/88 2:00 0.000 3.26 41 1 24 0 !91

0.000 II 1/09/90 18:00 0.000 2.93 42 1 21 0 171
0.000 8 11/24/90 19:00 0.000 2.77 43 1 18 0 151
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0.000 22 2/03/92 C:DC O.O00 2.68 44 1.15 G 133
0.000 48 3,'23/93 9:00 G.O00 2.57 45 1.12 0 111

0.000 49 2/17/94 22:00 0.000 2.52 46 _._0 0 091
0.000 !5 12/27/94 21:00 0.000 2.44 47 1.08 0 CTi
0.000 6 2/09/96 7:00 0.000 2.33 48 1.05 0 051

0.000 2 1/03/97 3:00 O.O00 1.83 49 i.03 C 031
0.000 44 10/30/97 12:00 0.000 1.67 5C i. Ci C.011

Comprehensive Stormwater Management Plan December 2000
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KCRTS TWO-OUTLET RESERVOIR SETUP AND R_SERVOIR ROUTING RE_u/_TS

TO DETERMINE TWO OVERFLOWS

IWS 2006 LAGOON STORAGE WITH 2.65 MGD TREATMZNT RATE

Two Ouulez Rese---voir Rouuing File

Stage Discharge Storage Perm-Area
(Ft) (CFS) (Cu-Ft) (SQ-Ft)

A B

0.00 0.000 0.000 0. 0.
0.I0 4.100 0.000 213875. 0.

!0.00 4.100 0.000 10279374. 0.
10.01 4.100 1.000 10279375. 0.
20.00 4.100 1.000 20000000. 0.

0.00 Ft : Base Reservoir Eievazion

0.0 Minutes/Inch: Average Pe--'m-Rate

KCRTS Cormnand

Route zhrough a DOUBLE (2) out!e: Reservoir
...........................................

Loading Reservoir File:iwsres2.RS2 :
Loading Time Series File:iws2006.tsf 50

Reservoir Routing [Double Outlet]

Computing Series:iws_reat.tsf
and Series:iwsover.tsf

Years Complete: 50

Inflow/0utflow Analysis
.......................

Peak inflow Discharge: 168.40 CFS at 6:00 on Jan 9 in 1990
Peak A-Outflow Discharge: 4.10 CFS a: 14:00 on Jan 6 in 1956

Peak B-Outflow Discharge: !.00 CFS a: 14:00 on Jan 6 in 1956
Peak Reservoir Stage: 10.43 Ft
Peak Reservoir Eiev: 10.43 F:

Peak Reservoir Storage:10687904. Cu-Ft
: 245.361 Ac-F_

Storing Time Series File:iwstreat.tsf 50

Storing Time Series File:iwsover.tsf 50

Routing Complete

Comprehensive Stormwater Management Plan December 2000
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KCRTS FLOW FRE0u_CY ANALYSIS

FOR IWS 2006 LAGOON STORAGE WITH 2.65 MGD TREATMENT RATE

OVERFLOW IN YEAR 1956 ONLY

(TWO OVERFLOWS IN 1956; SEE THE FOLLOWING STAGE CHART)

Flow Frequency Ana!ysis
Time Series Fi!e:iwsover._sf

pro3ecz Location:Sea-Tac DMoanes

---_nua! Peak Flow Raues ........ Flow Frequency Analysls .......

Flow Ra_e Rank Time of Peak - - Peaks - - Rank Rezu-_ Prod
(CFS) (CFS) (f_) Period
0.000 42 2/22/49 22:00 1.00 10.43 1 89.50 0 989

0.000 21 1/27/50 3:00 0 000 9.61 2 32.13 0 969
0.000 3 2/10/51 20:00 0 000 9.28 3 19.58 0 949

0.000 47 2/04/52 7:00 0 000 9.22 4 14.08 0 929
0.000 6 2/07/53 9:00 0 000 9.09 5 10.99 0 909

0.000 35 1/23/54 I:00 0 000 9.01 6 9.01 0 889
0.000 39 2/08/55 7:00 0 000 8.48 7 7.64 0 869

1.00 1 1/06/56 14:00 0 000 8.26 8 6.63 0 849
0.000 31 3/10/57 4:00 0 000 7.22 9 5.86 0 829
0.000 28 1/17/58 9:00 0 000 6 96 i0 5.24 0 809
0.000 40 11/24/58 8:00 0 000 6 45 ii 4.75 0 U89
0.000 9 12/15/59 15:00 0 000 6 35 12 4.34 0.769

0.000 20 2/25/61 3:00 0 000 6 18 !3 3.99 0.749

0 000 46 12/24/61 6:00 0 000 6 08 14 3.70 0.T29
0 000 26 11/30/62 20:00 0.000 6 01 15 3.44 0.709

0 000 !5 11/19/63 19:00 0.000 5 80 16 3.22 0.690
0 000 12 12/01/64 10:00 0.000 5 65 17 3.03 0.670
0 000 23 1/14/66 1:00 0.000 5 49 18 2.85 0.650

0 000 14 1/28/67 8:00 0.000 5 47 19 2.70 0.630
0 000 34 1/20/68 21:00 0.000 5 37 20 2.56 0.610

0 000 33 12/11/68 i0:00 0.000 5 05 21 2.44 0.590
0 000 17 1/27/70 5:00 0.000 4 88 22 2.32 0.570
0 000 29 12/10/70 21:00 0.000 4 82 23 2 22 0.550

0 000 7 3/14/72 7:00 0.000 4 7_ 24 2 13 0.530
0 000 !0 12/27/72 21:00 0.000 4 59 25 2 04 0.510

0 000 19 12/27/73 21:00 0.000 4 56 26 i 96 0.490
0 000 41 12/27/74 8:00 0.000 4 II 27 1 89 0.470

0 000 36 12/04/75 3:00 0.000 4 07 28 1 82 0.450
0 000 43 8/26/77 8:00 0.000 4 07 29 i 75 0.430
0 000 24 12/15/77 20:00 0.000 4 06 30 ! 70 0.410

0 000 50 11/19/78 i0:00 0.000 4 04 31 I 64 0.390
0 000 4 12/22/79 4:00 0.000 3.99 32 1 59 0 370
0 000 27 12/30/80 23:00 0.000 3.87 33 1 54 0 350

0 000 18 10/08/81 22:00 0.000 3.69 34 ! 49 0 330

0 000 30 1/08/83 6:00 0.000 3.63 35 1 45 0 310
0 000 45 11/24/83 9:00 0.000 3.62 36 1 41 0 291

0 000 37 11/11/84 9:00 0.000 3.53 37 1.37 0 271
0 000 25 1/19/86 1:00 0.000 3.46 38 1.33 0 251

0.000 13 i1/27/86 !:00 0.000 3.43 39 1.30 0 231
0.000 32 12/10/87 8:00 0.000 3.43 40 1.27 0 211
0.000 38 11/25/88 2:00 0.000 3.26 41 1.24 0 !91

0.000 II 1/09/90 18:00 0.000 2.96 42 1.21 0 171
0.000 8 i1/24/90 19:00 0.000 2.78 43 1.18 0 151
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0.000 22 2101,'92 0:00 0.000 2.69 44 1.15 0.13!
0 000 48 3123193 9:00 0.000 2.67 45 1.12 C.III

0 000 49 2/17/94 22:00 0.000 2.55 46 i.i0 C.091

0 000 16 12/27/94 21:00 0.000 2.46 47 1.08 0.071
0 000 5 2/09/96 7:00 0.000 2.34 48 1.05 0.051
0 000 2 1/03/97 3:00 0.000 1.85 49 1.03 0.031

0 000 44 10/30197 12:00 0.000 1.68 50 i. Ci 0.CII

ComprehensiveStormwaterManagement Plan December 2000

STIA MasterPlanUpdate Improvements Z-14 556-2912-001(28)
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