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PROJECT OVERVIEW

The Sabegh property occupies approximately 0.5 acres on the north side of NE 68" Street in Kirkland,
Washington, east of 6™ Street South. The project lies in the SE ¥ of Section 8, Township 25 North, Range 5
East, W.M. More specifically, the project is located at 10850 NE 68" Street.

The project proposes the installation of an underground culvert to convey surface runoff which originates
upstream of the property. Currently, the surface runoff flows across the property through an existing ditch.
Recent discussions with City of Kirkland staff have indicated that the ditch has experienced recent flooding
problems which have affected the neighboring downstream property. The underground culvert is proposed to
alleviate the flooding situation, and possibly allow for future development of the subject property.

The purpose of this report is to identify the upstream area and flowrate tributary to the subject property, and
determine the size of pipe necessary to provide sufficient conveyance capacity.

SABEGH PROPERTY

February 28, 2007
LEVEL ONE DOWNSTREAM ANALYSIS .



Exhibit B

APL08-00006 & APL08-00009

King County Department of Development and Environmental Services
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Part7 SOILS
Soil Type Slopes Erosion Potential Erosive Velcoties
Ao P b repiele
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A )
7

Additional Sheets Attached

Part8 DEVELOPMENT LIMITATIQNS

REFERENCE

Ch. 4 — Downstream Analysis

LIMITATION/SITE CONSTRAINT

Additional Sheets Attached

‘Part9 ESC REQUIREMENTS

MINIMUM ESC REQUIREMENTS
DURING CONSTRUCTION

Sedimentation Facilities
Stabilized Construction Entrance
Perimeter Runoff Control '
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Cover Practices

Construction Sequence

)( Other ~ Srf/edZ8 £330 S<is
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Part 10 SURFACE WATER SYSTEM
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Brief Description of System Operation
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‘Part: 11 STRUCTURAL ANALYSIS Part 12 EASEMENTS/TRACTS
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| or a civil engineer under my supervision my supervision have visited the site. Actual site
conditions as observed were incorporated into this worksheet and the attachments. To the best of

my knowledge the information provided here is accurate.

oy . /g‘ T A

Signed/Date




Exhibit B
APL08-00006 & APL08-00009

>
E!-: <€
sl
X < T T T 8
AVE @ NE 100TH ST .'?7
[3,]
3
=1
AVE & NE 97TH
ST
NE
N
(2]
T NE
-
w
b
7TH AVE % ‘-i' »
NE BSTH sT §f>( NE 85THZ ST
vy -
S << << =
o S
Wy £ |2
= & pbd S8 |,
_— £ 80TH ST
> ) " [
(A %
- — @ ]
- I = CT (Z__
> — /5= PROJE
Lt e
~ = =1/ | E| /:LOCATION
n [ 1§
4 -
o M 9TH & \NE 70TH| ST ~
VE S o |
— Ne f eeTH | &Y >, w 70TR
o €D z I K3 BN
w — L
= é g ( &
= el
Oy
| £
= ©
= j ! NE 60TH ST E
] ] 60TH S
£ b F Pe
= L ing E]
g
g NE  S3RD oo
£ 3| Ne sanp sT BRIDLE TRAILS
= STATE PARK
. 4 F :
int E Y ] —N_) ;
2
3 i
S F
-4 S
@ u
<
=]
&
3
b N

.y

KJM
Design

JDZ

Drawn
2/23/2007

Dats
205-001-07
MS Project No.

2007 — 12:36PM Last Saved By: Kenneth

Feb 23,

Site Development Associates, LLC
10117 Main Sireet; Bothell, Washingion 96011

Office: 425.486.6533 Foc 425.485.6593 www.sdaengineers.com

Sabegh Property

&

Sketch No.

VICINITY
MAP

RFT No.

N.T.S.
Scale

R:\Projects\205 (Sabegh)\001-07 (Sabegh Culvert)\dwg\figures\TIR Figures\Vicinity Mop.dwg — Scale: 40



Feb 23,

Exhibit B

APL08-00006 & APL08-00009

7

DITCH -

EXISTING .

2007 - 12:37PM Lost Saved By: Kenneth

N
15 0 15 30
1= 30 )
Scale Feet
2
wmen Sketch No.
Brawm : , Sabegh Property .
2/22/07 Site Development Associates, LLC RFFNo—
Date 10117 Maln Skrsef: Bofhel. Washington 78011 SITE CHARACTERISTICS L
205-001-07 Office: 425.486.6533  Fax: 425.486.6593 www.sdaengineers.com 1S;§I% ‘

MS Project No.




Jo [ 98eg Aaamg 1108 2aneI10d00)) [PUOLEN 21eg uoyeAtasuc) NN
LO0T/ELT 1'1 Asang 10§ qam saamosay prameN YCISY

APL08-00006 & APL08-00009

Exhibit B

Y

1S H189 3N

YIS HiRg IN

Auadolid ybeges

NOLONIHSYM VIHVY ALNNOD ONIM 40 AIAMNS T10S




Exhibit B

APL08-00006 & APL08-00009

£Jo 7 28eq
L00T/£T/T

Kaamg 1108 2aneIadooy) [euoneN

1'1 Aoamg [10S qom

j0dg Jom
JolEp fBiUUBIaY

wade fume Siaa

G VonEALIsEO) NN
saamosay peameN VCIST)

NOILVINYO4NI dVIN

‘JUSPIAS 29 AeW sauepunog Jun dew Jo Buniys Joul Swos Ynsal e sy
‘'sdew asay) uo palejdsip Asabewl punoibxoeq auy woyy siayip Alqeqoid pazmbip
pue pa)iduwiod a1am saull 1I0S a4} Yolym uo dew aseq Jayjo 1o ojoydoypo syl

0661/81/L :0661/0L/L
:s8)ep assy) uo paydesbojoyd sabewl [euae Jo pasudwos dep

000¥2:} :o[eds uoneydwo) dep |10
| ejeq jo uoisian jeneds
uojbuiysep) ‘eary Alunon Bury :ealy AsAing j10S

0l 8U0Z LM (Wo)SAg ejeuploor)

AOB epsn-sasuABAINS|I0Sqam//.dNy (TN ASAING 110S GO
90IAI9G UOHRAIBSUOD) $82IN0say [einieN :depy Jo 82in0g

jodg Auoyg

BaJY jlods

10ds atpog
oPug

dyg Jo epls
jodg Apueg

lodg aules
dosoinQ Yooy
18)BAA SNOBUE|ISOSIVY
dwemg o ysiep
ilypue

MO BAET
Aaling

1dg Ajleressy

Hd [ereig

jodg pepos3y
pasop ‘uoissardagy
10dg Aejo

Hd modog
nomoig

adojg

soAa

Aapng

3001pag-uoy Juatidiesssy

%00Jpaq Juawdiessy
SueasQ
AydeiBoipAH

Joyepy

spey

speoy

shemybiy areysiauy
sajels pajeleg
SaUN0Y pajele(
sy

snun dew og

O R M OB @ >

¢ <9 3 © > + oy

X x o & X

~

LU L
RSAYAYAAY
MAVAVAVA

AYAYAYAY

Ausdoldq ybaqges

NOLONIHSVYM ‘VIHY ALNNOD ONIM 40 AIAHNS 110S




Exhibit B
APL08-00006 & APL08-00009

Soil Survey of King County Area, Washington Sabegh Property

Map Unit Legend Summary

King County Area, Washington

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

Aol = areor of \mpa,c_‘r

USDA Natural Resources Web Soil Survey 1.1 2/23/2007
Conservation Service National Cooperative Soil Survey Page 3 of 3
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CONDITIONS & REQUIREMENTS SUMMARY
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SUMMARY OF CORE REQUIREMENTS

e Core Requirement #1 — Discharge at Natural Location

The project proposes the installation of a culvert which will maintain the current flowpath of the existing
ditch.

e Core Requirement #2 — Offsite Analysis

An upstream analysis and level-one downstream analysis are included in this document.

e Core Requirement #3 — Flow Control

No flow control is proposed for this project.

s Core Requirement #4 — Conveyance Sytem

An analysis of the proposed conveyance pipe system is included in this document.

o Core Requirement #5 — Erosion & Sediment Control
No formal erosion and sediment control is warranted for this project other than stabilizing disturbed soil
upon completion of construction.

e Core Requirement #6 — Maintenance & Operations

No maintenance and operations guidelines are necessary for this project.

e Core Requirement #7 — Financial Guarantees & Liabilities

Any necessary financial guarantees required by the City will be addressed by the project applicant.

e Core Requirement #8 — Water Quality

The project does not propose an increase in impervious surface area, and therefore, does not warrant
stormwater quality measures.

SABEGH PROPERTY - February 28, 2007
LEVEL ONE DOWNSTREAM ANALYSIS
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SUMMARY OF SPECIAL REQUIREMENTS

o Special Requirement #1 — Other Adopted Area-Specific Requirements

No other area-specific requirements are pertinent to this project.

o Special Requirement #2 — Flood Hazard Area Delineation
The project is shown on FEMA Flood Insurance Rate Map Panel No. 53033C0365F. A portion of this
map is shown in Appendix 3-B.

e Special Requirement #3 — Flood Protection Facilities

No flood protection facilities exist in the vicinity of the project.

e Special Requirement #4 — Source Control

No source control is required for the proposed culvert installation.

o Special Requirement #5 — Oil Control

No oil control is required for the proposed culvert instatlation.

SUMMARY OF ADDITIONAL REQUIREMENTS

The site does not appear to be subject to any additional requirements beyond the 8 Core Requirements
and 5 Special Requirements listed above.

SABEGH PROPERTY February 28, 2007
LEVEL ONE DOWNSTREAM ANALYSIS
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SECTION 3

OFFSITE ANALYSIS
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Task 1 — Study Area Definition & Maps

Figure #5 of this report shows the hydrologic study area for this project. The study area includes the upstream
area tributary to the project site, as well as the downstream flowpath for “-mile from the site.

The upstream area which is tributary to the project site is very large. Based on GIS information obtained from
the City of Kirkland (a portion of which is shown in Figure 5), the upstream basin extends easterly, and includes
a portion of the 405 corridor, as well as a large residential region east of 1-405. However, approximately “a-
mile upstream of the project site, a flow-splitting catch basin exists. The primary flowpath from this splitter is
westerly, eventually passing through the subject property. However, once the flow depth in this system reaches
a S;Eecific depth, flow is allowed to discharge through a second pipe, which continues southwesterly, along NE

68" St.

The downstream flowpath was located and verified to be consistent with what is shown in the City’s GIS
information.

Task 2 — Resource Review

e Adopted Basin Plans

No adopted basin plans are pertinent to this project.

e Finalized Drainage Studies

No finalized drainage studies are pertinent to this project.

e Basin Reconnaissance Summary Reports

The King County Basin Reconnaissance Summary Reports are outdated, and have not been consulted
for this report. However, the project was determined to lie in the Cedar River / Lake Washington
Watershed. The project does not appear to be near, or tributary to a waterway for which a monitoring
program is in effect.

e Critical Drainage Areas

No critical drainage areas exist on or near the project site.

e FEMA Flood Insurance Rate Maps

The project is shown on FEMA Flood Insurance Rate Map Panel No. 53033C0365F. A portion of this
map is shown in Appendix 3-B.

(cooted. W 208 X =oufside 500 \r
Flocdplain

SABEGH PROPERTY : February 28, 2007
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s Sensitive Areas Folio

A Districts and Development Conditions report was obtained from King County for this project, and it
has not identified any environmental hazard areas associated with this site. The Districts and
Development Report is included in Appendix 3-B.

e Road Drainage Problems

No road drainage problems are known to exist near the property.

o USDA Soil Survey for King County
The project site is underlain by Alderwood gravelly sandy loam, according o the USDA Soil Survey for
King County. This type of soil is generally considered to be a “Till” soil, with relatively low permeability

and moderate runoff potential. The erosion potential for this type of soil is generally considered to be
low to moderate.

e Migrating River Studies

No migrating river studies are pertinent to the project site.

SABEGH PROPERTY February 28, 2007
LEVEL ONE DOWNSTREAM ANALYSIS )
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Task 3 - Field Inspection

The site was visited on the afternoon of February 20™, 2007. The weather conditions were clear and cool, with
no significant precipitation having occurred within the previous 48 hours. Stormwater runoff was observed
flowing through the underground pipe network upstream and downstream of the project site, and also through

the on-site ditch.

The field investigation began approximately Ys-mile upstream (east) of the project site. Previous conversations
with the applicant, and City of Kirkland staff have indicated that a flow-splitting catch basin exists at this
location. This facility was located and observed. The flow-splitting catch basin consists of one 24” dia. inlet
pipe (from the east) and one 24” outlet pipe (to the west), which have been set at nearly the same elevation.
The catch basin also contains an 18” outlet pipe (to the southwest) with an invert elevation approximately 16”
higher than the two 24” pipes. The secondary outlet is only utilized when flow through the structure has staged
above a depth of 16”. The existence of a flow-splitting structure at this location is evidence that the flowrates
through this area have probably exceeded the capacity of the primary conveyance system in the past.
Furthermore, the next catch basin in the primary downstream flowpath lies lower than the flow-splitting
structure, and also lies in the rear yard of a multi-family residential property. It is likely that the flow-splitting
structure may have been installed to alleviate a past flooding problem.

The upstream flowpath between the flow-splitting catch basin and the project site lies on private property, and
could not be observed. A ditch exists on the project site, and appears to have recently been cleaned. The ditch
outfalls to an 18” polyethylene pipe which conveys flow westerly toward 108" Avenue NE. Stormwater then
flows north along 108" Avenue NE beyond the required Y-mile analysis distance.

Task 4 — Drainage System Description and Problem Description

The project site contains a ditch, approximately 18” wide and 12" deep, which appears to have been recently
cleaned. The ditch is earth-lined and has a series of sand-bags at the downstream end. The site and
immediate downstream flowpath are shown in Photos #1 & #2. The ditch ends at a 18” polyethylene pipe,
which conveys flow westerly through the adjacent property, which contains a 7-11 store. The downstream
system continues westerly, then enters a catch basin just east of the sidewalk fronting 108" Avenue NE. The
pipe network continues south for a short distance to pick up runoff from the 7-11 parking Iot From this point,
the downstream flowpath continues west to the public storm drainage network within 108" Avenue NE. The
pipe network in the vicinity of the 7-11 store is shown in Photos #3 & #4 The remainder of the downstream
flowpath continues northerly, via 30” pipe along the west side of 108™ Avenue NE. This route is shown in
photo #'s 5-8.

It appears that a small portion of the site which fronts NE 68™ Street could be tributary to the roadway, rather
than to the existing ditch. Those flows which discharge to the fronting street appear to flow westerly along the
north curbline of NE 68" Street. These ﬂows enter a catch basin approximately 50 feet east of the SIte This
flow is dlrected southerly, across NE 68" Street, then flows west along the south curbline of NE 68" Street untll
reaching 108" Avenue NE. Flow continues north from this point through a pipe network flowing along NE 68"
Street. Approximately 200 feet north of the intersection of NE 68 Street and 108" Ave. NE, this ﬂowpath
merges with the flowpath described in the paragraph above. This flowpath continues northerly along 108"
Avenue NE beyond the Y4-mile limit of this analysis. Although this flowpath is not directly related to the culvert
installation, it may be beneficial for future development which may take place on the property. Since both
flowpaths converge within Y4-mile of the project site, the entire site lies within a common threshold discharge
basin, which would allow flows from a future development on the sxte to be discharged either to the ditch, or to
the public storm drainage system in NE 68" Street.

SABEGH PROPERTY February 28, 2007
LEVEL ONE DOWNSTREAM ANALYSIS
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The entire downstream flowpath was observed to be in relatively good operating condition. No significant
sedimentation or trash accumulation was noted in the pipe system downstream of the project site.
Conversations with the applicant and City staff have indicated that a nuisance flooding condition has recently
existed on the site, most likely due to debris that had accumulated in the existing ditch. The applicant recently
had the ditch cleaned of debris, which should help to alleviate the flooding issue. The proposed pipe installation
is not expected to aggrevate any existing flooding problems.

Photo #1 | T Photo #2

Looking east from adjacent (west) property Looking west near east property line
SABEGH PROPERTY February 28, 2007
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‘Photo #3

* Photo #4
Looking west on adjacent property Looking South on Adjacent property
SABEGH PROPERTY February 28, 2007
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hoto #6

Photo #5
Looking at CB on 108™ Ave NE which Looking west across 108" Ave NE
receives runoff from the site.
SABEGH PROPERTY February 28, 2007

LEVEL ONE DOWNSTREAM ANALYSIS



Exhibit B
APL08-00006 & APL08-00009

hoto #7 |
Looking Northeast along 108™ Ave NE

Photo #8
Looking North along 108" Ave NE

SABEGH PROPERTY February 28, 2007
LEVEL ONE DOWNSTREAM ANALYSIS
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Task 5 — Mitigation of Existing or Potential Problems

An existing nuisance flooding condition has been identified by City staff and the project applicant. The flooding
condition is thought to have been caused by debris in the ditch channel, which has recently been removed. The
existing channel was observed to be free-flowing and clear of debris.

SABEGH PROPERTY February 28, 2007
LEVEL ONE DOWNSTREAM ANALYSIS
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King County | News

PARCEL REPORT

Districts and Development

Conditions
for Parcel number: 0825059081

BY LAW THIS INFORMATION MAY NOT BE USED FOR COMMERCIAL PURPOSES.

Administrative Districts and Areas

Address

Not Available

Jurisdiction

Kirkland

Zipcode

98033

King County Council District
(COUNCIL IN TRANSITION)

Council District:6

Council Member: Jane Hague
Phone: (206) 296-1006

Web site

School District

Lake Washington #414

Fire District

Not Available

Woater District

None

Sewer District

None

Water and Sewer District

None

Water Service Planning Area

Kirkland, City of

Tribal Lands

No

Plannin

Designations

King County Zoning

Not Available

Comprehensive Plan Land Use

Not Available

Urban Growth Area

Urban

Community Planning Area

Eastside

Unincorporated Area Council

None

P-Suffix Conditions

None

Kroll Map Page

431

Thomas Guide Map Page

536

Agricultural Production District

No

Forest Production District

No

Roads MPS Zone

87

Transportation Concurrency Zone

240
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Environmental Areas
Drainage Basin | East Lake Washington - Bellevue North

Rural Clearing Limits Apply | Not Available

Watershed Name | Cedar River / Lake Washington

WRIA Name | Cedar-Sammamish
WRIA Number {8

Wetland | None mapped

100-Year Flood Plain | None mapped

Coal Mine Hazards | None mapped

Erosion Hazards | None mapped

Landslide Hazards | None mapped

Seismic Hazards | None mapped

Critical Aquifer Recharge Area | None mapped

DDES Permitting Information
Assessor Property Characteristics Report
Zoom to Parcel - iMAP (High Speed Internet Connection)
Zoom to Parcel - Parcel Viewer {All Internet Connections)

The information included on this report has been compiled by King County staff from a variety of sources and is
subject to change without notice. King County makes no representations or warranties, express or implied, as to
accuracy, completeness, timeliness, or rights to the use of such information. King County shall not be liable for any
general, special, indirect, incidental, or consequential damages including, but not limited to, lost revenues or lost
profits resulting from the use or misuse of the information contained on this report. Any sale of this report or
information on this report is prohibited except by written permission of King County.

This report was generated: 2/23/2007 8:43:52 AM

Enter a 10 digit Parcel Number:

or Enter an address:

King County | GIS Center | News | Services | Comments | Search

By visiting this and other King County web pages,
you expressly agree to be bound by terms and conditions of the site.
The details.
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-~ Sarvices ] Comments |  Search

King County

PARCEL REPORT

Districts and Development
Conditions
for Parcel number: 0825059081

BY LAW THIS INFORMATION MAY NOT BE USED FOR COMMERCIAL PURPOSES.

Administrative Districts and Areas

Address

Not Available

Jurisdiction

Kirkland

Zipcode

98033

King County Council District
(COUNCIL IN TRANSITION)

Council District:6

Councit Member: Jane Hague
Phone: (206) 296-1006

Web site

School District

Lake Washington #414

Fire District

Not Available

Water District

None

Sewer District

None

Water and Sewer District

None

Water Service Planning Area

Kirkland, City of

Tribal Lands

No

Plannin

Designations

King County Zoning

Not Available

Comprehensive Plan Land Use

Not Available

Urban Growth Area

Urban

Community Planning Area

Eastside

Unincorporated Area Council

None

P-Suffix Conditions

None

Kroll Map Page

431

Thomas Guide Map Page

536

Agricuitural Production District

No

Forest Production District

No

Roads MPS Zone

87

Transportation Concurrency Zone

240
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Environmental Areas
Drainage Basin | East Lake Washington - Bellevue North

Rural Clearing Limits Apply | Not Available

Watershed Name | Cedar River / Lake Washington

WRIA Name | Cedar-Sammamish

WRIA Number | 8

Wetland | None mapped

100-Year Flood Plain | None mapped

Coal Mine Hazards | None mapped

Erosion Hazards | None mapped

Landslide Hazards | None mapped

Seismic Hazards | None mapped

Critical Aquifer Recharge Area | None mapped

DDES Permitting Information
Assessor Property Characteristics Report
Zoom to Parcel - iIMAP (High Speed Internet Connection)
Zoom to Parcel - Parcel Viewer {All internet Connections)

The information included on this report has been compiled by King County staff from a variety of sources and is
subject to change without notice. King County makes no representations or warranties, express or implied, as to
accuracy, completeness, timeliness, or rights to the use of such information. King County shall not be liable for any
general, special, indirect, incidental, or consequential damages including, but not limited to, lost revenues or lost
profits resulting from the use or misuse of the information contained on this report: Any sale of this report or
information on this report is prohibited except by written permission of King County.

This report was generated: 2/23/2007 8:43:52 AM

Enter a 10 digit Parcel Number:

or Enter an address:

King County | GIS Center | News | Services | Comments | Search

By visiting this and other King County web pages,
you expressly agree to be bound by terms and conditions of the site.
The details.
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SECTION 4

FLOW CONTROL & WATER QUALITY
ANALYSIS & DESIGN

SABEGH PROPERTY February 28, 2007
LEVEL ONE DOWNSTREAM ANALYSIS
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No flow control or water quality features are proposed for this project.

SABEGH PROPERTY February 28, 2007
LEVEL ONE DOWNSTREAM ANALYSIS
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SECTION 5

CONVEYANCE SYSTEM ANALYSIS
AND DESIGN

SABEGH PROPERTY February 28, 2007
LEVEL ONE DOWNSTREAM ANALYSIS
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Conveyance System

The project proposes the installation of a pipe across the property to convey upstream flow through the
property. The upstream tributary area is very large, and contains a variety of residential, commercial, and
Interstate Freeway area. Additionally, it appears that the upstream tributary basin extends beyond the limits of
the GIS information that was provided. Therefore, the hydrology of the upstream basin is difficult to accurately

define.

A reasonably accurate estimate of the maximum upstream tributary flow can be determined by analyzing a flow-
splitting structure which exists upstream of the site. The primary flowpath through this structure is via a 24"
diameter concrete pipe which enters from the east, and discharges to the west. This flowpath is eventually
tributary to the subject property. The structure contains a secondary outlet, consisting of an 18” diameter
concrete pipe which discharges southwesterly along NE 68" Street, and is not tributary to the subject property.
The invert of this pipe lies approximately 16” above the invert of the primary outlet.

The calculations in this section will estimate the maximum capacity of the primary 24” diameter pipe which lies
immediately downstream of the flow-splitting structure. This will be calculated using Manning’s equation for
open-channel pipe flow. Any flows above this capacity will be assumed to discharge through the secondary
outlet. Once the maximum capacity of this pipe is calculated, it will be added to the peak flowrate of an
immediate upstream basin which appears to be tributary to the site. The proposed on-site pipe will be designed
to convey this total flow.

Capacity Calculation — 24” Pipe Immediately Downstream of Flow-Splitting Structure

Based on field-measurements, it appears that the slope of this pipe is approximately 3%. The capacity of this
pipe has been calculated to be 42.56 cfs. The calculation is included in Appendix 5-A. lt is likely that one or
more of the pipes between this reach and the subject property was installed at a lesser slope, and will limit the
flow further. Using this flowrate will provide a conservative design of the on-site pipe.

The immediate upstream basin has been measured to be approximately 13.04 acres. This area is comprised
primarily of multi-family residential development. The 1998 King County Surface Water Design Manual
(KCSWDM) estimates these areas to have an effective impervious area of approximately 80% (See KCSWDM
Table 3.2.2.E). A hydrologic model of this area has been prepared using KCRTS hydrologic modeling software.
The 100-yr flowrate for this area has been computed as 5.48 cfs (See Appendix 5-A). ’

The total 100-yr flowrate tributary to the site is estimated to be 48.04 cfs (42.56 + 5.48). Based on pipe-design
calculations that have been included in Appendix 5-A, the following pipe design options would be sufficient to
convey the flows originating upstream of this site:

Minimum Slope = 17.73%
21" Diameter Pipe - Minimum Slope = 7.79%
24” Diameter Pipe - Minimum Slope = 3.82%
30” Diameter Pipe - Minimum Slope = 1.16%

18" Diameter Pipe

SABEGH PROPERTY February 28, 2007
LEVEL ONE DOWNSTREAM ANALYSIS
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APPENDIX 5-A

CONVEYANCE CALCULATIONS

SABEGH PROPERTY February 28, 2007
LEVEL ONE DOWNSTREAM ANALYSIS
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Open Channel Flow Calculator Bt
. . Site Development Associates, LLC
FOT CerUlaI’ P]pes 18322 Botrezl Way NE; Bothell, washington 28011

Otfice: 425.486.6533 Fox: 425.486.6593

Project Name: Sabegh Property Project No.: 205-001-07
Description: 24" pipe capacity Date: 2/23/2007
Calc. By: KM
Pipe Diameter (D) = 24 in T
Pipe Slope (S) = ‘ 3.00 % |- I
1
Flow Depth (y) = 2.00 ft /\’
e VA
~ = —
& ~ - -
~ - P -~
~ ~ P ~
Mannings Coeff. (n) = 0.012 D U
Theta Angle (6) = 6.28 rad y
Wetted Area (A) = 3.4 ft?
Wet. Perimeter (P) = 6.28 ft
Hydraulic Radius (R) = 0.50 cfs
Top Width (T) = 0.00  ft ! ’
Flow Velocity = 13.55 fps
Formulas:
Theta Angle (6): fy=r: 9=27-2acos(L-0) where: r = Pipe Radius
r
fy=r: @ = 2acos( i y) where: r = Pipe Radius
r
Wetted Area (A): A= l(g —sin 9)d2
8
> . 1
Wetted Perimeter (P): P="@ad
2

. . A

Hydraulic Radius (R): R= .1_)

Top Width (T): T =sin (% }I



Input Parameters:

Till Grass
Impervious
Sea-Tac Zone,

Scale Factor

1-hr Reduced Time Series

Flow Frequency Analysis
Time Series File:sabegh.tsf
Project Location:Sea-Tac

---Annual Peak Flow Rates---
Rank Time of

Flow Rate

(CFS)

2

W N W W

5

.76
.34
.31
.65
.16
.94
.85
.48

HNO D Woo o

Computed Peaks

2/09/01
1/05/02
12/08/02
8/26/04
10/28/04
1/18/06
10/26/06
1/09/08
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APL08-00006 & APL08-00009

2.61 ac.
10.43 ac.
1.0
----- Flow Frequency Analysis-------
Peak - - Peaks - - Rank Return Prob
(CFS) Period
2:00 | 5.48 1 100.00 0.990 1
16:00 3.85 2 25.00 0.960
18:00 3.31 3 10.00 0.900
2:00 3.16 4 5.00 0.800
16:00 2.94 5 3.00 0.667
16:00 2.76 6 2.00 0.500
0:00 2.65 7 1.30 0.231
6:00 2.34 8 1.10 0.091
4.94 50.00 0.980
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SECTION 3.2 RUNOFFCOMF “TION AND ANALYSIS METHODS

FIGURE 3.2.2.A RAINFALL REGIONS AND REGIONAL SCALE FACTORS

ST 1.0/
. ST 1.0 LA08 LA0.9 LA1O LA12
ST N St S S
~. /,_\"‘;’\k
/?z?ogiz.‘ﬁr‘ s

B

/ gmor}b \
Vi
i‘\ $>/

el
KING COUNTY
PIERCE COUNTY

ST1.0

. . ST 1.0/
Rainfall Regions and LA 0.8
Regional Scale Factors

#7273 Incorporated Area
River/Lake
—— Major Road

9/1/98 1998 Surface Water Design Manual

3-22
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Open Channel Flow Calculator (8 Feaenall . .
: . Site Development Associates, LLC
FOI' C"'CUlar Plpes 18222 Bothel Way NE; Bothell, Washingion 9801

Office: 425 486.6533 Fax 425,486 6593

Project Name: Sabegh Property Project No.: 205-001-07
Description: On-site Pipe Design Date: 2/28/2007
Calc. By: KIM

Pipe Diameter (D) = 18 in T |

Flow Depth (y) = 1.50 ft
Flowrate (Q) = 48.04 cfs
Mannings Coeff. (n) = 0.012 D
Theta Angle (8) = 6.28 rad y
Wetted Area (A) = 177 ft
Wet. Perimeter (P) = 4.71 ft
Hydraulic Radius (R) = 0.38 cfs
Top Width (T) = 0.00 ft ‘ !
Flow Velocity = 27.18  fps
Formulas:
Theta Angle (8): fy=r: 9 =27-2acos(X=1) where: r = Pipe Radius
r
fy=sr: @ = 2acos( = y) , where: r = Pipe Radius
r
Wetted Area (A): A= l (g —sin 9)d2
8
s . 1
Wetted Perimeter (P): P=_ad
2

. . A

Hydraulic Radius (R): R= _1;

Top Width (T): T =sin <%y
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Open Channel Flow Calculator o )
Site Development Associates, LLC

For CirCUlar Pipes 18222 4 way NE! Bothell, washington 9801
Otfice: 6.&51}5& £ dy25,4256.0393. .
Project Name: Sabegh Property Project No.: 205-001-07
Description: On-site Pipe Design Date: 2/28/2007
Calc. By: KIM
Pipe Diameter (D) = 21 in
R L |‘ T I

i
¥

)
Flow Depth (y) = 1.75 ft
Flowrate (Q) = 48.04  cfs A
Mannings Coeff. (n) = 0.012 D
Theta Angle (8) = 6.28 rad y
Wetted Area (A) = 2.41 ft?
Wet. Perimeter (P) = 5.50 ft
Hydraulic Radius (R) = 0.44 cfs
Top Width (T) = 0.00  ft !
Flow Velocity = 19.97 fps
Formulas:
Theta Angle (6): fy=r: @=27-2aces(Z=1) where: r = Pipe Radius
r
fv<r: r—y . : :

y=r: @ = 2acos( ) where: r = Pipe Radius

Wetted Area (A): A= l(@ —sin g)dz
8

Wetted Perimeter (P): p

Hydraulic Radius (R): R=

Top Width (T): T =sm (%)i
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Open Channel Flow Calculator o ' . e
. . ' Site Development Associates, LLC
For C]rCUlaf P]pes 18322 Bothai Way HE; Bothell, wWashingion 2801

Otfice: 425 4864533 Fox: 426,486 6593

Project Name: Sabegh Property Project No.: 205-001-07
Description: On-site Pipe Design Date: 2/28/2007
Calc. By: KM

| T |
Flow Depth (y) = 2.00 ft
Flowrate (Q) = 48.04  cfs A
Mannings Coeff. (n) = 0.012 D
Theta Angle (6) = 6.28 rad y
Wetted Area (A) = 3.14  ft?
Wet. Perimeter (P) = 6.28 ft
Hydrautic Radius (R) = 0.50 cfs
Top Width (T) = 0.00 ft ’ !
Flow Velocity = 15.29 fps
Formulas:
Theta Angle (6): fy=r: g =27-2acos(X=L) where: r = Pipe Radius
r
fy=sr: @ = 2acos( r- y) where: r = Pipe Radius
r
Wetted Area (A): A= l (g —sin 0)d2
. . 1
Wetted Perimeter (P): P="‘ad
2
. . A
Hydraulic Radius (R): R = ;

Top ‘Width (T): T =sin (% )d
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Open Channel Flow Caiculator
For Circular Pipes

Site DéQélopmeh’r Associates, LLC

18322 Botneit Way NE! B ngiion 4861

Otfice: 425,486 6553 For: 425, A

Project Name:
Description:

Sabegh Property Project No.: 205-001-07
On-site Pipe Design Date: 2/28/2007
Calc. By: KIM

Pipe Diameter (D) =

fe

A
Flow Depth (y) = 2.50 ft
Flowrate (Q) = 48.04 cfs |
Mannings Coeff. (n) = 0.012 D
Theta Angle (8) = 6.28 rad y
Wetted Area (A) = 491  ft
Wet. Perimeter (P) = 7.85 ft
Hydrautic Radius (R) = 0.63 cfs
Top Width (T) = 0.00  ft !
Flow Velocity = 9.79 fps
Formulas:
Theta Angle (6): fy=r: 9 =27-2acos(2—2) where: r = Pipe Radius
r
If < . . r -y . D .
y=r: 6 = 2acos( ) where: r = Pipe Radius

Wetted Area (A):

Wetted Perimeter (P):

Hydraulic Radius (R):

Top Width (T):

7

A =1(9—sin 0)d*

8
Y

2
R=2

P
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SECTION 6

SPECIAL REPORTS AND STUDIES

SABEGH PROPERTY . February 28, 2007
LEVEL ONE DOWNSTREAM ANALYSIS
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Special Reports and Studies

None of the special reports and studies listed in Section 2.3.1.1 of the KCSWDM have been prepared for this
project.

SABEGH PROPERTY February 28, 2007
LEVEL ONE DOWNSTREAM ANALYSIS
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SECTION 7

OTHER PERMITS

SABEGH PROPERTY February 28, 2007
LEVEL ONE DOWNSTREAM ANALYSIS
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Other Permits

This project will not require an HPA, Corps of Engineers, or other outside permit. All applicable permits shall be
obtained from the City of Kirkiand prior to construction.

SABEGH PROPERTY February 28, 2007
LEVEL ONE DOWNSTREAM ANALYSIS
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SECTION 8

CONSTRUCTION STORMWATER
POLLUTION PREVENTION PLAN
ANALYSIS & DESIGN

SABEGH PROPERTY February 28, 2007
LEVEL ONE DOWNSTREAM ANALYSIS
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SECTION 9

BOND QUANTITIES, FACILITY SUMMARIES
AND DECLARATION OF COVENANT

SABEGH PROPERTY February 28, 2007
LEVEL ONE DOWNSTREAM ANALYSIS
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Bond Quantities, Facility Summary, and Declaration of Covenant

The size and scope of the proposed improvements are not expected to warrant bonding of the project. No
stormwater detention or treatment facilities are proposed, and no maintenance covenant is expected to be

needed.

SABEGH PROPERTY February 28, 2007
LEVEL ONE DOWNSTREAM ANALYSIS -
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SECTION 10

OPERATIONS AND MAINTENANCE

SABEGH PROPERTY February 28, 2007
LEVEL ONE DOWNSTREAM ANALYSIS
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Operations & Maintenance

The proposed pipe shall be kept clear of debris, and in good operating condition. No further
operations and maintenance

SABEGH PROPERTY February 28, 2007
LEVEL ONE DOWNSTREAM ANALYSIS



