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1. Project Overview

Lowe Enterprises North West proposes to redevelop an existing asphalt parking lot on the Redmond
Town Center campus into a mixed use multi-story residential apartment building with ground floor
retail and parking garage. The total area of the parcel is approximately 2.1 acres, however the total
area of disturbance is approximately 1.8 acres.

The parcel is bound by an existing alley to the west, existing commercial parking area to the north (with
Northeast 76t Street beyond), 168t Avenue Northeast to the east, and by Northeast 74t Street to the
south.
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Figure 1-1: Vicinity Map
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EXISTING SITE HYDROLOGY

The parcel was previously developed as part of the Redmond Town Center campus and consists of an
existing asphalt parking lot, with some trees and landscaping. The site slopes from east to west and
stormwater is collected by a series of catch basins in the existing alley at the west boundary of the site
and conveyed to the City storm drain in Northeast 74th Street.

Site soils generally consist of glacial recessional outwash: loose to medium dense sand and gravel that
becomes progressively denser with depth. Per the Preliminary Geotechnical Engineering Study
prepared by Hart Crowser (Appendix B), groundwater should be expected between 6 and 10 feet below
ground surface. Elevation relief across the site is approximately 8 feet sloping downward from the east
to west.

2. Minimum Requirements Summary

This project is classified as redevelopment project because the existing site has greater than 35%
impervious area. Additionally, the project will add greater than 5,000 square feet of impervious area
therefore, per Redmond Stormwater Manual Figure 3.3, Minimum Requirements #1-5 apply to the
new and replaced impervious surfaces and the land disturbed, and Minimum Requirements #1-9
apply to the new plus replaced impervious surfaces.

Minimum Requirement No. 1 - Preparation of Stormwater Site Plans
This stormwater report accompanies the site plans that describe the temporary and permanent
drainage controls associated with this project. See the Proposed Conditions Map in Appendix A.

Minimum Requirement No. 2 - Construction Stormwater Pollution Prevention Plan (SWPPP)

A SWPPP will be prepared for this project and approved by the City of Redmond prior to
commencement of any land clearing activities. Additionally, because the total disturbed area is greater
than 1 acre and Notice of Intent will be filed with the Washington State Department of Ecology.

Minimum Requirement No. 3 - Source Control of Pollution

The urban and residential nature of this development does not require additional structural source
control BMP’s. Relevant operational Source Control BMP’s include Landscaping/Vegetation
Management.

Minimum Requirement No.4 - Preservation of Natural Drainage Systems and Outfalls

The site was previously developed to collect and discharge stormwater to the City owned storm sewer
system. The new development will collect and discharge stormwater to the same system in a similar
location.

Minimum Requirement No. 5 - On-site Stormwater Management
Onsite stormwater will be collected and discharged to the City owned storm sewer. A green roof and
landscaping on the building podium will be constructed to provide mitigation of peak stormwater

Redmond Town Center Parcel 5B Redevelopment
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The Critical Areas Report states that the entire
roof area will be infiltrated onsite. Please update
to reflect the latest plans.

discharge foy & portion of the parcel. Additional low impact development BMP’s, such as bioretention
and infiltration, are not feasible because the project is nearly zero-lot line which does not allow
sufficient available space.

Minimum Requirement No.6 - Runoff Treatment
Water quality facilities are not required because the project does not meet the applicable thresholds.
See Section 6.

Minimum Requirement No.7 - Flow Control
Flow control facilities will not be required because this project drains directly to the Samammish River.
See Section 5.

Minimum Requirement No. 8 - Wetlands Protection
This project will not provide wetland protection because the parcel does not discharge stormwater to a
wetland.

Minimum Requirement No. 9 - Operation and Maintenance Manual
An Operation and Maintenance Manual for the stormwater infrastructure associated with this project is
located in Appendix D.

3. Off-Site Analysis

Because the total proposed impervious area closely matches the existing impervious area on the site,
the downstream storm drainage infrastructure is considered adequate to safely convey stormwater
discharge that results from this development. A complete off-site analysis will be prepared for this site
and will be included in the Final TIR to be submitted as part of the COR Coordinated Civil Review.

4. Conveyance Design

All stormwater infrastructure that serves the existing Redmond Town Center campus and specifically
this parcel will remain in place. Stormwater runoff will be collected in the building and conveyed to the
existing 18-inch diameter public storm drain in the alley at the west side of the site, matching existing
stormwater runoff discharge from the site. Runoff from the sidewalk areas along Northeast 74t Street
and 168t Avenue Northeast will sheet flow away from the site and be collected in existing public storm
infrastructure in the roadways, matching existing drainage patterns. Conveyance design is not provided
for this project because no additional conveyance infrastructure will be constructed.

Redmond Town Center Parcel 5B Redevelopment
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5. Flow Control Design

Flow control is not required for this project because it will be located on an existing developed site for
which a stormwater management system has already been permitted and constructed. A complete
summary of this stormwater management system can be found in the “Redmond Town Center
Infrastructure Drainage Calculations” dated June, 1995. A copy of this report can be found in Appendix
C.

EXISTING HYDROLOGY

The existing surface hydrology is consistent with a typical site consisting of asphalt parking area and
associated landscaping. Subsurface conditions are typically a small layer of fill soil (1-4’) above glacial
till (see the Preliminary Geotechnical Engineering Study in Appendix B). The existing site’s pervious
and impervious surface areas are shown in Table 5-1:

Table 5-1: Existing Site Area Takeoff

Land Cover Total Area
Pervious 0.5 acres
Impervious 1.3 acres
Total 1.8 acres

DEVELOPED HYDROLOGY

The developed site has the same total area and a similar surface and subsurface hydrologic condition
as the existing site, with building roof area replacing existing asphalt parking area. The developed
site’s impervious surface areas are shown in Table 5-2:

Table 5-2: Developed Site Area Takeoff

Land Cover Total Area
Pervious 0.2 acres
Impervious 1.6 acres
Total 1.8 acres

Redmond Town Center Parcel 5B Redevelopment
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6. Water Quality Design

Per Minimum Requirement #6 and the conditions of the Development Agreement this project must
provide Enhanced Water Quality treatment if the total new plus replaced Pollution Generating
Impervious Surface (PGIS) is greater than 5,000 square feet. This project does not propose any
quantifiable PGIS, therefore no water quality treatment will be required.

7. Low Impact Development (LID)
Site Assessment

A Low Impact Development (LID) Site Assessment is required for this project because it is
classified as a Large Project. The following documents, required for the LID Site Assessment, are
included in this report:

e Survey (included as a base on the Proposed Conditions Map in Appendix A).

e Location of lot lines and easements (included on the Proposed Conditions Map in
Appendix A).

*  Geotechnical report (Preliminary Geotechnical Study in Appendix B)
The following documents are not included in this report:

»  Forest Survey and Report: re isting trees i is site | |
the Developer Agreement. | I he Project Site is located in the Critical Aquifer

Recharge Area for the City's supply wells.
e  Critical Areas Report: no critieatl-areas gxist srthissite: y PPy

¢ Flood Hazard Report: a flood plain analysis will be conducted prior to submittal for
Coordinated Civil Review and a Flood Hazard Report will be provided at that time if the project
is determined to be located within a flood plain.

SUMMARY OF LID IMPLEMENTATION

An on building landscaped courtyard amenity space is proposed for this project and feasibility of green
roof or other on building LID Best Management Practices (BMPs) at this area is being coordinated at
time of this report. Additional LID Best Management Practices (BMP’s) are not applicable to this site
because the project is similar to a zero-lot line project and does not have adequate available space;
BMP’s require a minimum square footage to be practical which is not available on this site. A complete
summary of proposed BMPs for LID will be prepared for this site and will be included in the Final TIR to

Please update to include infiltration of clean roof runoff as indicated in the Critical
Areas Report. Site soils are highly transmissive and infiltration systems can be
incorporated into relatively small areas adjacent to the building.

je submitted as part of the COR Coordinated Civil Review.
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8. Construction Stormwater Pollution
Prevention Plan

This project will require coverage under the Washington State Department of Ecology’s (DOE)
Construction Stormwater General Permit because the total disturbed area is greater than 1 acre. The
Notice of Intent (NOI) will be submitted to the DOE and SWPPP approval will be received from the City
of Redmond prior to any land disturbing activities.

9. Draft Operations and Maintenance
Manual

An Operations and Maintenance Manual will be prepared for this site and will be included in the Final
TIR to be submitted as part of the COR Coordinated Civil Review.

Redmond Town Center Parcel 5B Redevelopment
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Appendix A

Proposed Conditions Map
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Geotechnical Feasibility Study

Redmond Town Center Parcel 5-B Development
Redmond, Washington

INTRODUCTION

This report provides our geotechnical feasibility recommendations for the proposed Parcel 5-B
Development at Redmond Town Center in Redmond, Washington (Figure 1). The project site is at
Redmond Town Center on Parcel 5-B, which is east of the existing Macy’s store just south of NE 76th
Street and just west of 168th Avenue NE.

The purpose of our study was to review subsurface conditions at the proposed site and provide
preliminary conclusions and recommendations on the geotechnical feasibility of the project. Our scope
of work included:

B Review relevant and readily available geotechnical reports and construction documents to
improve our understanding of the local soil and groundwater conditions;

Drill one exploratory soil boring, collect soil samples, and complete laboratory analysis;
Assess the feasibility of using shallow foundations for the project;

Identify groundwater issues associated with development, including the need for construction
dewatering to facilitate excavations below the groundwater table;

B |dentify issues associated with long-term drainage of the subgrade portions of the building (i.e.,
permanent drainage versus a “water-tight boat” approach);

B Assess the potential for seismic liquefaction and the influence of potential seismic subsidence on
the project’s foundations, i.e., the need for ground improvement or use of pile foundations; and

B Present our results in this geotechnical feasibility study.

Figures illustrating site information follow the report text. Appendices A, B, and C contain the results of
field explorations, laboratory testing programs, and historical explorations, respectively.

Our work was performed in general accordance with our original contract dated August 3, 2015, and
subsequent contract change for geotechnical feasibility services dated September 23, 2015. This
report is for the exclusive use of Lowe Enterprises Real Estate Group and its design consultants for
specific application to the subject project and site. We completed this work in accordance with
generally accepted professional practices for work of similar nature done under similar conditions in
the same or similar localities as those encountered at the time our work was performed. We make no
other warranty, express or implied.

- 19162-01
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2 | Redmond Town Center Parcel 5-B Development

SITE AND PROJECT DESCRIPTIONS

We understand the project will consist of constructing an eight-story mid-rise residential/commercial
structure on Parcel 5-B, which is east of the existing Macy’s store just south of NE 76th Street and just
west of 168th Avenue NE. Current plans show ground surface at elevation 200 feet, with the lowest
finished floor level at elevation 187 feet. Allowing for the thickness of the foundations, we anticipate
an excavation depth of about 17 to 18 feet below existing grade. The site is currently a paved parking
lot. Our understanding of the project is based on correspondence, meetings, and discussions with you
and our previous experience at Redmond Town Center.

SUBSURFACE CONDITIONS

Our understanding of the subsurface conditions at the site is based on one boring advanced for this
study and relevant historical explorations at the site as shown on Figure 2. Our exploration program
for this study included drilling one boring (designated HC-1) to a depth of 51.5 feet. This boring was
completed as a monitoring well to allow for long-term groundwater-level monitoring at the site. A
detailed log of HC-1 is in Appendix A. The results of geotechnical laboratory tests performed on
selected samples from HC-1 are in Appendix B.

Hart Crowser has conducted a number of geotechnical studies in this area associated with the original
construction of Redmond Town Center. Numerous other geotechnical studies have been done for the
design of the structures in the vicinity of the site. Appendix C includes a portion of the logs from
previous studies (borings B-15, B-9, B-5, and TP-7).

The subsurface information used for this study represents conditions at discrete locations across the
project site, and actual conditions in other areas could vary. Furthermore, the nature and extent of any
variations may not become evident until additional explorations are performed or until construction
begins. If significant variations are observed at that time, we may need to modify our conclusions and
recommendations accordingly to reflect actual site conditions.

Soil

In general, this area of Redmond is underlain by glacial recessional outwash soils that consist of loose
to medium dense sand and gravel that becomes progressively denser with depth. Isolated
compressible silt layers have been encountered in isolated areas.

In HC-1, medium dense to very dense gravelly sand to sandy gravel was encountered from the ground
surface to a depth of 37 feet. This soil unit contains varying amounts of cobbles and boulders. Dense to
very dense slightly silty sand was encountered from 37 feet to the bottom of the boring.

In general, the subsurface conditions are suitable for shallow foundations and slabs-on-grade.
However, in some areas, the sands and gravels just below the high groundwater table may be
susceptible to seismically induced liquefaction, which may require some form of ground improvement
to allow for use of shallow foundations, or short pile foundations may be required instead.

19162-01 By
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Redmond Town Center Parcel 5-B Development | 3

Groundwater

Groundwater at the time of drilling was encountered at a depth of 14.5 feet in HC-1. In general,
historical borings indicate that groundwater in the site area should be expected between 6 and 10 feet
below ground surface (bgs). Groundwater levels noted in existing and current borings are
representative of the time of observations. Variation in groundwater level should be expected
depending on location, season, and precipitation. In the Redmond Town Center area, groundwater
level will also be controlled to a large extent by the flow (flood level) in the nearby Bear Creek.

Given the depth of planned excavation, groundwater will be encountered within the depth of the
building. Previous studies have encountered groundwater at about 10 feet bgs, with locally higher
water levels during periods of peak flow of Bear Creek. The proposed construction will require
dewatering during construction and will require either a long-term dewatering of the proposed
development or a “water-tight” subgrade space, which would need to be designed to resist
hydrostatic lateral and uplift forces.

SEISMIC CONSIDERATIONS

Seismic Setting

The seismicity of Western Washington is dominated by the Cascadia Subduction Zone, in which the
offshore Juan de Fuca Plate is subducting beneath the continental North American Plate. Three main
types of earthquakes are typically associated with subduction zones: crustal, intraslab subduction, and
interface subduction earthquakes.

Crustal Sources. Recent fault trenching and seismic records in the Puget Sound area clearly indicate a
distinct shallow zone of crustal seismicity, the Seattle Fault, which may have surficial expressions and
can extend 25 to 30 kilometers deep.

Subduction Zone Sources. The offshore Juan de Fuca Plate is subducting below the North American
Plate. This causes two distinct types of events. Large-magnitude interface earthquakes occur at
shallow depths near the Washington coast (e.g., the 1700 earthquake with magnitude of 8 to 9) at the
interface between the two plates. A deeper zone of seismicity is associated with bending the Juan de
Fuca Plate below the Puget Sound region that produces intraslab earthquakes at depths of 40 to 70
kilometers (e.g., the 1949, 1965, and 2001 earthquakes).

Seismic Parameters

The 2012 International Building Code seismic design parameters for the site latitude and longitude are
provided in Table 1. These parameters should be used to develop the code-based design response
spectrum. The parameters were obtained from the USGS US Seismic Design Maps web application
(http://geohazards.usgs.gov/designmaps/us/application.php).

Site Class for Seismic Design. We determined the soil site class using information about the supporting
foundation soils in accordance with ASCE 7-10. The soil site class is determined considering the soil

- 19162-01
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4 | Redmond Town Center Parcel 5-B Development

characteristics and a weighted average of the blow counts observed to a depth of 100 feet bgs. For
HC-1, which was not 100 feet deep, when determining the site class we assumed the material density
below the deepest sample remains constant to 100 feet and determined that the site should be
designated as seismic Site Class D.

Table 1 - 2012 IBC Seismic Design Parameters

Parameter Value
Latitude 47.6705
Longitude -122.117
Site class D
Mapped MCERr spectral response acceleration at short periods, Ss 1.254 g
Mapped MCER spectral response acceleration at 1-second periods, S1 0.480¢g

Liquefaction Assessment

Loose, saturated granular soil is generally susceptible to liquefaction as a result of cyclic shaking during
an earthquake. Cyclic shaking causes a rapid increase in pore water pressure that reduces the effective
stress between soil particles, resulting in the sudden loss of shear strength in the soil. Granular soils
that rely on inter-particle friction for strength are susceptible to liquefaction until the excess pore
pressures can dissipate. Sand boils and flows observed at the ground surface after an earthquake are
the result of excess pore pressures dissipating upward, carrying soil particles with the draining water.
In general, loose, saturated sandy soils with low silt and clay contents are the most susceptible to
liquefaction. Silty soils with low plasticity are also susceptible to liquefaction under relatively higher
levels of ground shaking. For any soil type, the soil must be saturated for liquefaction to occur.
Liquefaction can cause ground surface settlement and lateral spreading.

We used empirical methods to estimate liquefaction potential based on the standard penetration test
(SPT) data obtained at the site. We used the SPT-based liquefaction triggering procedure after Idriss
and Boulanger (2008). For our analysis of the maximum considered earthquake (MCE) hazard level,
which corresponds to an average 2,475-year return period, we used an earthquake magnitude of 7.0
and a peak ground acceleration of 0.506 g that we obtained from USGS (2008) for the site coordinates
and Site Class D.

Our analysis for one boring (HC-1), located toward the center of Parcel 5-B, generally shows that no
soil below the groundwater table and above the bearing layer is susceptible to liquefaction. Overall
assessment of liquefaction susceptibility for the site will be based on the additional analyses to cover
all the five borings planned for the site, but for planning purposes it is reasonable to assume the site is
not prone to liquefaction. Considering the generally dense soils noted in boring HC-1, we anticipate a
low potential for liquefaction or other earthquake-induced geotechnical hazards affecting this site.

19162-01 By
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Redmond Town Center Parcel 5-B Development | 5

PRELIMINARY GEOTECHNICAL ENGINEERING DESIGN
RECOMMENDATIONS

This section of the report presents our preliminary conclusions and recommendations for the
geotechnical aspects of design and construction on the project site. We developed these
recommendations based on our current understanding of the project and the subsurface conditions
encountered in one boring. If the nature or location of the development is different than we have
assumed, we should be notified so we can change or confirm our recommendations.

Excavation/Shoring Support Options

Based on the soil and groundwater conditions, it is our opinion that a dewatered excavation could be
supported using conventional soldier piles with tieback anchors or cantilevered soldier piles. In our
opinion, a soil nail shoring is not suitable, considering the soil conditions encountered in HC-1. We
understand that the dewatering discharge during temporary excavation can be readily handled by the
existing drainage system in the area.

Soldier Pile/Tieback Support of Excavation

Soldier pile/tieback shoring is feasible for this site. Soldier piles consist of wide-flange steel sections
installed in predrilled holes that are filled with concrete or slurry. Tieback anchors are similar to soil
nails but may have larger diameters or are pressure-grouted. Tiebacks are prestressed to reduce wall
deflection, and each anchor is proof-tested after installation. The geotechnical criteria for the design of
a conventional soldier pile/tieback shoring wall are lateral soil pressures, soil adhesion, and vertical
bearing capacity of soldier piles.

Lateral Earth Pressures

Lateral earth pressures for the design of conventional shoring depend on the type of shoring, its ability
to deform, and the presence or absence of structures within the deformation zone. This zone can be
defined approximately by a line extending into the retained soil from the base of the wall at a slope of
about 1H:1V. If the top of the shoring is allowed to deform at least 0.001 to 0.002 times the height,
and if no settlement-sensitive structures or utilities are located in the deformation zone, shoring may
be designed using active earth pressures.

If settlement-sensitive structures or utilities are within the potential deformation zone, or where the
shoring system is too stiff to allow sufficient lateral movement to develop an active condition, at-rest
earth pressures should be used to design the shoring. Theoretically, little movement should occur
behind shoring properly designed and installed for at-rest conditions. We will provide lateral earth
pressure recommendations for shoring design after completion of additional boring explorations, and
in coordination with the shoring structural designer.

Soldier Pile Design

Soldier piles will be designed to carry bending stresses from earth pressures and surcharge loads, and
the embedded portion of the piles will be deep enough to resist lateral kickout and vertical loads.

- 19162-01
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6 | Redmond Town Center Parcel 5-B Development

When tiebacks are used, the piles will be reinforced at the tieback locations to support the
prestressing or testing load, and will be designed to support the vertical loads from the inclined
tiebacks without significant settlement.

When drilling the soldier pile hole, the contractor will need to be sure the methods are appropriate to
the conditions. Conditions such as caving soil or seeping groundwater can loosen soil at the bottom of
the soldier pile borehole, reducing the pile’s bearing capacity. Tieback de-stressing and shoring failure
could occur if soldier pile bearing capacity is inadequate and the soldier piles settle under the vertical
component of the inclined tieback load. The contractor should be prepared to case the soldier pile
installations. The need for casing will be determined in the field at the time of installation.

Timber lagging is often used to prevent ground loss between the soldier piles. The lagging is inserted
between the webs of the soldier piles and is designed for some fraction of the applied pressure on the
wall.

Prompt and careful installation of lagging, particularly in areas of seepage and loose soil, will be
important to maintain the integrity of the excavation. Proper installation should be the responsibility
of the shoring contractor; it should prevent soil failure, sloughing, and ground loss and provide safe
working conditions.

Timber lagging thickness (rough cut) is typically designed according to recommendations contained in
FHWA GEC 4 and experience from similar excavations in the Seattle area.

Tieback Anchor Design and Testing

When used, tieback anchors for external lateral support of the soldier pile walls will be designed to
carry the loads estimated from the apparent pressure envelope to be developed during design. The
tiebacks may be installed using continuous flight augers or by using rotary methods with an air return
system for the cuttings. In each case, the hole is fitted with a steel bar or stranded tendons and
grouted (or pressure-grouted) in a continuous operation. Each anchor is proof-tested, typically to

130 percent of the design load, and a fraction of the anchors are performance-tested to 200 percent of
the design load. This testing is designed to confirm both the design soil adhesion and the satisfactory
construction of the anchor.

The anchorage is obtained behind a “no-load zone” defined based on experience, shoring design
theory, and site conditions. At this site, and at most sites in the area of the overconsolidated soils, Hart
Crowser recommends use of a no-load zone defined by a wedge with a setback of one-fourth of the
excavation height, extending upward at an angle of 60 degrees to the horizontal.

For similar sites, tiebacks have been designed with a capacity of approximately 3 to 4 kips per linear
foot of bond length in very dense, granular glacial soils.

Shoring Monitoring

The shoring monitoring program will include visual and optical surveys of the adjacent buildings (as
noted earlier), together with routine optical survey monitoring of the shoring system. In addition, and
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as conditions warrant, we will supplement the optical survey with geotechnical instrumentation such
as inclinometers, crack gauges, settlement monitors, pressure gauges, and other devices. The goal is to
provide an early warning if the shoring system is not performing as designed, and to protect both the
owner of the new development and the owners of the adjacent structures.

Foundation Support

Considering the soil conditions and the planned floor elevations, shallow foundations will generally be
suitable. Foundations will bear on very dense glacial soil that will provide good support, with
settlements occurring as the loads are applied. We expect that spread foundations consisting of
footings or mats can be used, with allowable bearing pressures of 6 to 10 kips per square foot (ksf). If
the below-grade construction is to be designed as a “water-tight bathtub” without permanent
dewatering, additional considerations to resist uplift pressure will be required.

Floor Slab

Floor slabs can be designed as slab-on-grade structures above a free-draining capillary break drainage
layer. The thickness of this layer, and the need for underslab drains, will be assessed during design.

Lateral Pressures on Permanent Subgrade Walls

Permanent walls constructed immediately adjacent to temporary shoring can be designed for the
same earth pressures used in the design of the shoring system. In addition, the lateral earth pressures
for permanent walls will include a seismic earth pressure increment. This additional lateral earth
pressure will be approximated as a rectangular uniform load (assuming a flat back slope at the top of
wall). This increment will be calculated using the IBC hazard level for the site location.

Permanent walls must be designed for groundwater pressures unless a wall and underslab drainage
system are included. This may depend on the expected groundwater flows and potential restrictions
on disposal of groundwater into the combined sewer. This will be assessed during design.

Drainage Considerations

Groundwater will be encountered at elevations above the bottom of the proposed building. Deep
wells may be required for dewatering, and should be planned and designed by a specialty contractor if
found to be necessary. After construction dewatering, groundwater seepage will produce flow into the
excavation. It will be necessary to install a permanent drainage system and pressure relief for the
subgrade walls and the slab at the bottom of the excavation.

Permanent and specific underslab, behind the wall, and long-term groundwater management
provisions will need to be determined during design. The City may restrict the volume of water that
can be permanently discharged from the site. If waterproofing is required below grade, a specialty
waterproofing subconsultant should be retained to design the waterproofing system. We have seen
waterproofing systems, such as a heavy plastic membrane liners, bentonite clay panels (e.g., Volclay or
equivalent), and other interior or exterior sealant used effectively on projects similar to this one.
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For permanent drainage, the shoring walls will need to be covered using a waffle drain material such
as MiraDrain. Floor slabs will be underlain by a capillary break and drainage layer, as mentioned above.
A perimeter foundation drain may also be necessary. These issues will be considered and discussed
with the design team. If a more water-resistant finish is required below grade, or if the groundwater
flows are larger than expected, it may be necessary to use a waterproofing system such as a heavy
plastic membrane liner, bentonite clay panels (e.g., Volclay or equivalent), or other interior or exterior
sealants.

Temporary Open Cuts

The stability and safety of cut slopes depend on a number of factors, including:

The type and density of the soil;

The presence and amount of any seepage;

The depth of cut;

The proximity of the cut to any surcharge loads near the top of the cut, such as stockpiled
material, traffic, or structures, and the magnitude of these surcharges;

The duration of the open excavation; and

B The care and methods used by the contractor.

Temporary soil cuts for site excavations that are more than 4 feet deep should be adequately sloped
back to prevent sloughing and collapse in accordance with Washington Department of Occupational
Safety and Health (DOSH) guidelines (WAC Chapter 296-155 Part N). Based on these guidelines, the
soil at the site would be classified as Type C. We recommend the following for open cuts:

B Use a maximum allowable slope for excavation less than 20 feet deep of 1.5H:1V for cuts in Soil
Type C.

B Use a maximum allowable slope of 1.5H:1V or flatter it groundwater seepage is encountered
within the excavation slopes.

B Do not excavate below the bearing elevation of the existing footings or structural elements.
Consult with the geotechnical engineer during construction to limit the size of these excavations
and the amount of time they remain open.

B Protect the slope from erosion by using plastic sheeting, especially during wet weather excavation.

Limit the maximum duration of the open excavation to the shortest time possible.

B Place no surcharge loads (equipment, materials) within 10 feet of the top of the slope, in general.
However, more or less stringent requirements may apply depending on field conditions and actual

surcharge loads.
B Use special care when excavating through the soft peat layer.

Because of the variables involved, actual slope angles required for stability in temporary cut areas can
only be estimated prior to construction. We recommend that stability of the temporary slopes used
for construction be the sole responsibility of the contractor, since the contractor is in control of the
construction operation and is continuously at the site to observe the nature and condition of the
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subsurface. All excavations should be made in accordance with all local, state, and federal safety
requirements.

RECOMMENDED ADDITIONAL GEOTECHNICAL SERVICES

Design and Consulting Services

This report presents our preliminary geotechnical engineering design recommendations, which are
appropriate for a feasibility-level study. These recommendations should not be used for the design
phase. We recommend that we be retained for the design phase of the project to update these
recommendations and provide additional design recommendations. For the design phase, we
recommend that we:

B Continue to meet with the design team periodically as design concepts and design documents
progress,

B Provide updated recommendations for the elements broadly introduced in this document,

B Provide additional geotechnical recommendations based on consultation and discussion with the
design team and further evaluation of the subsurface conditions,

B Provide an update to this report as part of the final design process, and

B Review the final design plans to verify that the geotechnical engineering recommendations have
been properly interpreted and implemented into the design.

We recommend completing four additional borings at the site to assess subsurface conditions. Borings
will be located in the field and observed by an engineering geologist from our firm, who will collect
samples and prepare continuous logs of the soil and groundwater conditions encountered. We will
perform limited index testing of samples retrieved from the borings.

Construction Services

After design, and before construction begins, Hart Crowser will review final foundation plans, shoring
design plans and specifications, and applicable civil elements to verify that the geotechnical
engineering recommendations are properly interpreted and implemented into the design.

During the construction phase of the project, Hart Crowser will observe installation of shoring systems;
review shoring system displacement and monitoring results; observe excavation, subgrade
preparation, and placement of foundations and slabs-on-grade; observe placement and compaction of
structural fill; observe installation of subslab and wall drainage, if necessary; and address other
geotechnical considerations that may arise during the course of construction.

REFERENCES
ASCE 2010. Minimum Design Loads for Buildings and Other Structures, ASCE Standard ASCE/SEI 7-10.

FHWA 1999. Geotechnical Engineering Circular No. 4, Ground Anchors and Anchored Systems. FHWA-
IF-99-015.
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International Code Council 2012. 2012 International Building Code.

L:\Notebooks\1916201_Redmond 5B Geotech Feasibility Study\Deliverables\Reports\Preliminary Geotechnical Engineering Study\Preliminary
Geotechnical Engineering Study.docx
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APPENDIX A

Field Explorations Methods and Analysis

This appendix documents the processes Hart Crowser used to determine the nature of the site soil and
groundwater. This appendix includes information on the following subjects:

Explorations and Their Location;
Hollow-Stem Auger Borings;

Standard Penetration Test Procedures; and
Monitoring Well Installation.

Explorations and Their Location

Subsurface explorations for this project included one hollow-stem auger (HSA) boring. The exploration
logs in this appendix show our interpretation of the drilling, sampling, and testing data. The logs
indicates the depth where soils change. Note that the actual change may be gradual. In the field, we
classified the samples taken from the explorations according to the methods presented on Figure A-1 -
Key to Exploration Logs. This figure also provides a legend explaining the symbols and abbreviations
used in the logs.

Figure 2 illustrates the horizontal locations of explorations, which are based on field measurements
from existing physical features. The elevations on the logs are taken from the elevation contours on
the site plans provided to us. The vertical datum is NAVD88. All elevations presented in this report are
based on NAVDSS.

Hollow-Stem Auger Borings

One HSA boring, designated HC-1, was completed on September 25, 2015 to a depth of 51.5 feet using
a 4-1/4-inch inside diameter hollow-stem auger. The boring was advanced with a truck-mounted drill
rig subcontracted by Hart Crowser. The drilling was continuously observed by a geologist from Hart
Crowser. Detailed field logs were prepared of each boring. Using the Standard Penetration Test (SPT),
we obtained samples at 2-1/2- and 5-foot depth intervals.

Standard Penetration Test Procedures

The standard penetration test (SPT) method (as described in ASTM D 1586) was used to obtain
disturbed samples. This test is an approximate measure of soil density and consistency. To be useful,
the results must be used with engineering judgment in conjunction with other tests. The SPT test
employs a standard 2-inch-outside-diameter split-spoon sampler. Using a 140-pound hammer, free-
falling 30 inches, the sampler is driven into the soil for 18 inches. The number of blows required to
drive the sampler the last 12 inches only is the Standard Penetration Resistance. This resistance, or

blow count, measures the relative density of granular soils and the consistency of cohesive soils. If a
total of 50 blows are struck within any 6-inch interval, the driving is stopped and the blow count is
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recorded as 50 blows for the actual penetration distance. The blow counts are plotted on the boring
logs at their respective sample depths.

Monitoring Well Installation

Monitoring wells were installed in boring HC-1 to allow for long-term groundwater level monitoring at
the site.

We used 2-inch-diameter Schedule 40 PVC riser pipe and 2-inch-diameter 0.020-inch machine-slotted
screen for the well casings and screens. The well screen and casing riser were lowered down through
the hollow-stem auger. As the auger was withdrawn, No. 10/20 silica sand was placed in the annular

(ring-shaped) space from the base of the boring to approximately 2 to 3 feet above the top of the well
screen.

Well seals were constructed by placing bentonite chips in the annular space on top of the filter sand to
within 3 feet of the ground surface. The remaining annular space was backfilled with concrete to
complete the surface seal. For security, the monitoring wells were completed with a flush-mounted
steel monument set in concrete. The monitoring well construction details are illustrated on the boring
logs.

The monitoring wells were installed in accordance with Washington State Department of Ecology
regulations.
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Key to Exploration Logs

Sample Description

Classification of soils in this report is based on visual field and laboratory

observations which include density/consistency, moisture condition, grain size, and Moisture
plasticity estimates and should not be construed to imply field nor laboratory testing Dry Little perceptible moisture
unless presented herein. Visual-manual classification methods of ASTM D 2488 Damp Some perceptible moisture, likely below optimum
we‘re used_ a‘s an |dent.|f|cat|on guide. ) Moist Likely near optimum moisture content
Soil descriptions consist of the following: ) Wet Much perceptible moisture, likely above optimum
Density/consistency, moisture, color, minor constituents, MAJOR CONSTITUENT,
additional remarks. . -
- - Minor Constituents Estimated Percentage
Density/Consistency Trace <5
Soil density/consistency in borings is related primarily to the Standard Slightly (clayey, silty, etc.) 5 -12
Penetration Resistance. Soil density/consistency in test pits and probes is cl it d I 12 - 30
estimated based on visual observation and is presented parenthetically on the v aye(y,l siity, Safll? y,tgr)ave Y 2 . 20
logs. Standard Standard Approximate ery (clayey, silty, etc. )
SRND or GRAVEL  penetration SILT or CLAY  penetration S| gar Strength
Density Resistance (N)  Consistency  Resistance (N) in TSF
in Blows/Foot in Blows/Foot Laboratory Test Symbols
Very loose 0to 4 Very soft 0to 2 <0.125
Loose 4 1010 Soft 2t 4  0.125 to 0.25 GS  Grain Size Classification
Medium dense 10 1030 Medium stiff 410 8 025 to 0.5 CN  Consolidation
Dense 30 t050 Stiff 8 to15 051t 1.0 UU  Unconsolidated Undrained Triaxial
Very dense >50 Very stiff 15 t030 1.0 to 2.0 CU  Consolidated Undrained Triaxial
Hard 30 >2.0 CD  Consolidated Drained Triaxial
QU  Unconfined Compression
Sampling Test Symbols DS Direct Shear
) K Permeability
X 1.5"1.D. Split Spoon B Grab (Jar) A 3.0" 1.D. Split Spoon PP Pocket Penetrometer
|:[| Shelby Tube (Pushed) IZI Bag Approximate Compressive Strength in TSF
TV Torvane
|]I|] Cuttings I] Core Run Approximate Shear Strength in TSF
CBR California Bearing Ratio
SOIL CLASSIFICATION CHART MD  Moisture Density Relationship
AL Atterberg Limits
SYMBOLS TYPICAL :
MAJOR DIVISIONS GRAPH | LETTER DESCRIPTIONS l_._||_ Water Content in Percent
X , : iquid Limi
GRAVEL GRAVELs |9 0q GW giiiﬁ&#ﬁ%@&?ﬁﬁﬁ%ﬁwa Il;llgtlﬂ(rjall_lmlt
AND D Plastic Limit
GRAVELLY P POORLY-GRADED GRAVELS,
soiLs (LITTLE OR NO FINES) GP | GRAVEL. SAND MIXTURES, LTTLE PID  Photoionization Detector Reading
COARSE CA  Chemical Analysis
Gggllr\ngD M%RFEJS':QS?% GRA\'/:IIE,\I‘_SSWITH GM S:H\RA(EXBFABVREELSS,GRAVEL-SAND- DT In Situ Density in PCF
FRACTION oT Tests by Others
RETAINED ON NO.
4 SIEVE (APPRECIABLE CLAYEY GRAVELS, GRAVEL - SAND -
AMOUNT OF FINES) Gc CLAY MIXTURES
Groundwater Indicators
CLEAN SANDS SW WELL-GRADED SANDS, GRAVELLY
,\ggRMEA-?é/é{,I\kfolns/o SAANNDD SANDS, LITTLE OR NO FINES v Groundwater LeVeI on Date
LARGER THAN SANDY POORLY-GRADED SANDS, or (ATD) At Time of Drilling
SIZE SOILS (LITTLE OR NO FINES) SP GRAVELLY SAND, LITTLE OR NO
FINES 2 Groundwater Seepage
SANDS WITH SM SILTY SANDS, SAND - SILT (TeSt Plts)
MORE THAN 50% FINES MIXTURES
OF COARSE
FRACTION
PASSING Op NO- (APPRECIABLE y CLAYEY SANDS, SAND - CLAY
4 SEVE AM(OUNTOF FINES) |7, sC MIXTURES Sample Key
INORGANIC SILTS AND VERY FINE
ML | EEAVE FIRE SANDS OR GLAYEY Sample Type Sample Recovery
SILTS WITH SLIGHT PLASTICITY _\
SILTS LQUD LT MEDILM PLASTIGHY, GRAVELLY
FINE AND , 12
GRAINED CLAYS LESS THAN 50 CL (LZIE.:’\SSéLS:ySDY CLAYS, SILTY CLAYS, 8'1 23
SolLS (esszz 50/3"
] oL | eustsanses Sample Blows per
E—— 6 inches
S MH | SRS
Sh'}’g\ LZ'B%RST;\;‘E'\‘ SILTY SOILS
" SizE e
SA"’:;E)S LIQUID LIMIT // CH INORGANIC CLAYS OF HIGH "
CLAYS GREATER THAN 50 A PLASTICITY
OH | SEmssmosere, HARTCROWSER
19162-01 9/15
HIGHLY ORGANIC SOILS PT | P e > WITH Figure A-1

NOTE: DUAL SYMBOLS ARE USED TO INDICATE BORDERLINE SOIL CLASSIFICATIONS
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Boring Log HC-1

Location: Lat: 47.670450 Long: -122.117100 Drill Equipment: Hollow Stem Auger
Approximate Ground Surface Elevation: 42 Feet Hammer Type: SPT w/ 140 Ib. Autohammer
Horizontal Datum: WGS84 Hole Diameter: 8 inches
Vertical Datum: NAVD88 Logged By: B. McDonald Reviewed By: J. Bruce
STANDARD LAB
PENETRATION RESISTANCE
USCS Graphic , o Depth Well , TESTS
Class Log Soil Descriptions in Feet Construction Sample a Blows per Foot
0 _ 0 10 20 30 40 50+
GW-GM 6 inches of Asphalt over medium dense to Flush mount ' ' ' ' '
dense, moist, brownish gray to gray, slightly [~ monument
silty, very sandy GRAVEL with occasional - Concrete :
cobbles and boulders. L Bentonite .
. S-2 .
B chips .
i s-3 >.
L S .
—10
L S-5
- 7 10-20 silica s-6 oS
- 7 | 1 "|sand
15 515 |Screened 2"
- & |5 Pvc S-7
. __W-. 1 S
GW-GM Dense to very dense, wet, gray, slightly silty, ® a
very sandy GRAVEL. =
—20 H
L g S-8 -GS
—25 E
L = S-9 -GS
30 = ~
L = S-10 : \‘ -GS
L S-11
[SW-SM Dense to very dense, wet, brownish gray fo ~ | %
gray, slightly silty SAND to SAND with trace
gravel. -
—40
- S-12
45 0 20 40 60 80 100+

® Water Content in Percent

an
1. Refer to Figure A-1 for explanation of descriptions and symbols.

HARTCROWSER
2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.

3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise 19162-01 9/15

supported by laboratory testing (ASTM D 2487). .
4. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified. Level may vary Figure A-2 12
with time.




NEW BORING LOG 1916201-BL.GPJ HC_CORP.GDT 10/28/15

Boring Log HC-1

Location: Lat: 47.670450 Long: -122.117100
Approximate Ground Surface Elevation: 42 Feet
Horizontal Datum: WGS84

Vertical Datum: NAVD88

USCS Graphic . L
Class Log Soil Descriptions
SW-SM[*]l| Dense to very dense, wet, brownish gray to

gray, slightly silty SAND to SAND with trace
gravel. (cont'd)

Bottom of Boring at 51.5 Feet.
Started 09/25/15.
Completed 09/25/15.

Ecology Well Tag #BJB-600

1. Refer to Figure A-1 for explanation of descriptions and symbols.

Depth
in Feet

—45

Drill Equipment: Hollow Stem Auger

Hammer Type: SPT w/ 140 Ib. Autohammer

Hole Diameter: 8 inches

Logged By: B. McDonald Reviewed By: J. Bruce

STANDARD LAB
Well PENETRATION RESISTANCE TESTS
Construction Sample a Blows per Foot

0 10 20 30 40 50+

2
S-13 X! 5 |

3-14AXI£§ L : : . . )‘
B 37 . . . . .

0 20 40 60 80 100+
® Water Content in Percent

HARTCROWSER

2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise 19162-01 9/15

supported by laboratory testing (ASTM D 2487).

4. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified. Level may vary Figure A-2 2/2

with time.
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APPENDIX B

Laboratory Testing Program

A laboratory testing program was performed for this study to evaluate the basic index and
geotechnical engineering properties of the site soils. The tests performed and the procedures followed
are outlined below.

Soil Classification

Soil samples from the explorations were visually classified in the field and then taken to our laboratory
where the classifications were verified in a relatively controlled laboratory environment. Field and
laboratory observations include relative density/consistency, moisture condition, and grain size
estimates.

The classifications of selected samples were checked by laboratory tests such as grain size analyses.
Classifications were made in general accordance with the Unified Soil Classification (USC) System,
ASTM D 2487, as presented on Figure B-1.

Water Content Determinations

Water content was determined for most samples recovered in the explorations in general accordance
with ASTM D 2216, as soon as possible following their arrival in our laboratory. Water contents were
not determined for very small samples or samples where large gravel contents would result in
unrepresentative values. The results of these tests are plotted or presented at the respective sample
depth on the exploration logs. In addition, water contents are routinely determined for samples
subjected to other testing. These are also presented on the exploration logs.

Grain Size Analysis

Grain size distribution was analyzed on representative samples in general accordance with ASTM D
422. Wet sieve analysis was used to determine the size distribution greater than the U.S. No. 200 mesh
sieve. The results of the tests are presented as curves on Figures B-2 and B-3 plotting percent finer by
weight versus grain size.

- 19162-01
HARTCROWSER October 28, 2015



Unified Soil Classification (USC) System

Soil Grain Size
; ; Number of Mesh per Inch Qo L

‘ Size of Opening In Inches ‘ (US Standard) Grain Size in Millimetres

& o e oS o382 T o g g g 8 8s8szg sy 588 388 8
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8 8 S8 3 ¥8 R @@ e ¥ o o > @ T« 88 38 8 0§§§§§ 3

Grain Size in Millimetres

‘ COBBLES ‘ GRAVEL ‘ SAND SILT and CLAY

‘ Coarse-Grained Soils Fine-Grained Soils

Coarse-Grained Soils

Clean GRAVEL <5% fines Y GRAVEL with >12% fines

Clean SAND <5% fines

Y

SAND with >12% fines

GRAVEL >50% coarse fraction larger than No. 4

SAND >50% coarse fraction smaller than No. 4

Coarse-Grained Soils >50% larger than No. 200 sieve

GWand SW|—

2
(Dgo)
N D10XD60 -

Dgy \>4 for G W
D /6 forSW

G Mand SM Atterberg limits below A line with PI <4

GPand SP Clean GRAVEL or SAND not meeting

requirements for GW and S W

G Cand SC Atterberg limits above A Line with Pl >7

* Coarse-grained soils with percentage of fines between 5 and 12 are considered borderline cases requiring use of dual symbols.

D,o, D3y, and Dy, are the particles diameter of which 10, 30, and 60 percent, respectively, of the soil weight are finer.

Fine-Grained Soils

ML CL oL MH CH OH Pt
SILT CLAY Organic SILT CLAY Organic Highly
Organic
Soils with Liquid Limit <50% Soils with Liquid Limit >50% Soils
Fine-Grained Soils >50% smaller than No. 200 sieve

60 I I

50 —
é 40 —
£ CL
>
E’ 30 —
2
o 20 M H or O H — 20

10 « CL-ML ML 10

orOL
0 | | | | | | | | 0
0 10 20 30 40 50 60 70 80 90 100
Liquid Limit
re
| I |

SRF Grain Size (B-1).cdr 3/06

HARTCROWSER

19162-01

Figure B-1
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Particle Size Distribution Test Report
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90
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Lo

70

60

50

PERCENT FINER

40

30

;"’T‘

20

100

10

1
GRAIN SIZE - mm

ET/RRENRNRNRARARERE

1

0.01

0.001

% COBBLES

% GRAVEL

% SAND

% SILT

% CLAY

® 0.0

39.7

49.0

11.3

0.0

534

39.6

7.0

A 0.0

43.8

47.0

9.2

LL

Pl

D85

D60

D50 D30

Dy

C. C.

11.63

4.687

2.886 0.929

0.163

3.25 82.76

21.293

8.157

5.447 1.491

0.391

0.175

1.56 46.71

27.614

5.59

3.191 0.769

0.214

0.089

1.19 62.89

MATERIAL DESCRIPTION

USCS

NAT. MOIST.

@ slightly silty, very gravelly SAND
B slightly silty, very sandy GRAVEL
A lightly silty very gravelly SAND

SP-SM
GW-GM
SW-SM

5.8%
8.9%
9.5%

Remarks:
[ )

GRAIN SIZE 1916201-BL.GPJ HC CORP.GDT 10/28/15

Client:

@ Source: HC-1
B Source: HC-1
A Source: HC-1

Project: Redmond Town Center Parcel 5-B

Sample No.: S-6
Sample No.: S-8
Sample No.: S-9

Depth: 12.5 to 14.0
Depth: 20.0 to 21.5
Depth: 25.0 to 26.5

19162-01

HARTCROWSER

9/15

Figure B-2
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Particle Size Distribution Test Report

1in
3/4in.
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#4

#10

#20
#30
#40
#60

#100
#140

- #200

| 6in.

| 3in.

- 1-1/2in.

M 35 in.

100

10

1
GRAIN SIZE - mm

0.01

0.001

% COBBLES

% GRAVEL

% SAND

% SILT

% CLAY

0.0

52.7

39.8

7.5

0.0

1.8

88.5

9.7

LL

Pl

D85

D60

D50 D30

Dy

C. C.

22.172

9.65

5.525 1.09

0.329

0.146

0.85 66.30

1.636

0.635

0.471 0.252

0.117

0.077

1.30 8.24

MATERIAL DESCRIPTION

USCS

NAT. MOIST.

® slightly silty, very sandy GRAVEL
B slightly silty SAND, trace gravel

GP-GM
SW-SM

8.5%
17.5%

GRAIN SIZE 1916201-BL.GPJ HC CORP.GDT 10/28/15

Remarks:

Client:

@ Source: HC-1
B Source: HC-1

Project: Redmond Town Center Parcel 5-B

Sample No.: S-10 Depth: 30.0 to 31.5
Sample No.: S-12  Depth: 40.0 to 41.5

HARTCROWSER

19162-01
Figure B-3
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APPENDIX C

Historical Explorations

We reviewed existing historical explorations to gain an understanding of the subsurface conditions
near the site. Historical borings located in the vicinity are presented as they appear in original reports.
Approximate locations of these historical explorations are shown on Figure 2; actual locations may
differ from those shown.

- 19162-01
HARTCROWSER October 28, 2015



BORING LOG .B-4.

STANDARD PENETRATION RESISTANCE
{140 pound weignt, 30 inch drop)
BLOWS PER FOOT A
Depth
Somple 2 L] 0 20 S0 100  teet

@
4

X. - - 50
| N

X =0
[ o
. —
T: -»5
- -

) G o
L

SOIL INTERPRETATION
%1 6°* SOD ano TOPSODIL ’
LOOSE, WET, DARK BROWN, VERY SILTY, FINE SAND

WITH OCCASIONAL GRAVEL.

MEOIUM DENSE, WET, BROWN, SLIGHTLY SILTY,
GRAVEL WITH ABUNOANT COBBLES., .

SANOY

j HMEOIUM OENSE, WET, GRAY-BROWN, TRACE TO SLIGHTLY

SILTY, MEOIUM TO COARSE SANOY GRAVEL wiITH
OCCASIONAL COBBLE. :

BECOMING SATURATEO, GRAY, .SLIGHTLY SILTY, GRAVELL

v MEOTUM TO COARSE SAND.

BOTTOM AT 19 FEET.

COMPLETEO 3/21/79.

SOIL INTERPRE TATION

- |o
S ..
- -
S-¢ X [ a0 ) w
L e N
+15 =
N
3 - -
b . - ©
o s X ! .
.Lzo
STANDARD PENETRATION RESISTANCE
(140 pound weight, 30 inch erop)
BLOWS PER FOOT & .
Oepth
Somple 1+ _ 2 . S 0 20 - 80 100 fteet
- . 0
S-IX A |® g
. 2 ’ e
s—zz - | ® ;
. 1
s-:Z f » 4 ]
L - 'o
[ j va
! - S
s | i ] =
b N
: +15 °
o o4
3 J
S-5 X [ *
S BT 0 20 % w0 20
WATER CONTENT
PERCENT ©
LEGEND
@ 2° 0.0. Sotit Spsen Semele woter Leve!

N 3700 sneiny sempie
*  Ne Semple Recovery
NOTE: Solt deseriphons ore interprative end ocivel Chonges mey bo qredvel

Observatien Wweit ... - ..

Loose, e
MEOIUM SAND (SOME FINE ROOTS).

6'' SOD ano TOPSOIL

MOIST, BRD\'IN.l SLIGHTLY SILTY, FINE TO,

MEOIUM OENSE, MOIST, (GRAY?),
GRAVEL WITH ABUNOANT COBBLES.

MEOIUM DENSE, WET, GRAY, SLIGHTLY SILTY,
MEOIUM TO COARSE SANOY GRAVEL WITH cOBBLES.

‘BECOMING SATURATED

BECOMING SATURATEOD

COARSE SAND

BOTTOM AT 19 FEET.
COMPLETEOD 3/21/79

J=-79! Morch 1979
HART-CROWSER B ossociotes inc.
Fiqure A-3



BORING LOG B-9 R

STANDARD PENETRATION RESISTANCE SOIL INTERPRETATION
{140 pound weight, 30 inch drop) . '
8LOWS PER FOOT A

Depth
Somple 2 ) 0 20 50 100 1loet
q-o ™
s—1§ L ? ] 12** SO0 AND TOPSOIL ,
S-2 [ J \
i b LoDSE, MOIST, BRDWN, FINE TO MEOIUM SANOD.
S-BX 4 A ® 4 N .
. i 1 4 LODSE, MDIST, BRDWN, VERY SILTY, FINE SAND .
' +5 "o WITH ABUNDANT FINE RDOTS.
L J “spdMEDIUM DENSE, MDIST, RED-BROWN, SLIGHTLY SILTY,
— Z L ..} N : 1 tSYSLIGHTLY SANDY GRAVEL WITH ABUNDANT CDBBLES. .
S=4 - T 4 O.471SDME DRGANICS
<+ 10 )
< JOBSTACLE ENCDUNTERED DURING ORILLING
! . SFJBECOMING SATURATED, GRAY, SLIGHTLY SILTY,
3 1 by MEDIUM TO CDARSE SAND. .
S—SX f g 1 b
- - N\
-
el 2= = ..,15 O - _
- -
. ! J
5_6 X f . A -4 .
o e
-LZO I BOTTOM AT 19 FEET.
- COMPLETED 3/21/79.
STANDARD PENETRATION RESISTANCE - ) ' SOIL INTERPRETATION
{140 pound weight, 30 inch drop) ’ :
BLOWS PER FOOT A
. . Qepth
Somple 2 s 0 - 20 50 100 feqt

S00 anp TOPSOIL
LODSE, WET, DARK BROWN, VERY SILTY FINE SAND
ABUNDANT FINE RDDTS.

S“IZ .‘ x - J :'O

<45 MEDIUM DENSE, RED-BRDWN, SLIGHTLY SILTY SANDY
a 1 . - 1 - GRAVEL. : : B
S-3 X [ oA .
. P -y
--Io
- -
o -
S iiai: B = od I - MEDIUM DENSE, SATURATED, GRAY, CLEAN TD
S-4 X -}_ o -1 v SLIGHTLY SILTY, VERY GRAVELLY, SAND.
J N - .
+15 <
- . o :
- N 1 -
s-+[X | ]
S ) 4 By
o : - <4 <+ 20 BOTTOM AT 19 FEET.
! 2 3 o 20 % COMPLETED 3/21/79.
WATER CONTENT
PERCENT @ :
LEoEND .
@ 2° 00 SMIl Speen Semple weter Lovel
G [J3700 -sheiby sampre  Ovievotion Well i o m © 4=T9L........ Morch .. 1979
* Ne Semple Recovery : HART-CROWSER 8 ossociotes inc.

NOTE: SeH Geeeniphons are Interprotive ond 0Civel Conges moy be gredue).
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Boring Log B-15

SOIL STANDARD : ’ LABORATORY
INTERPRETATION PENETRATION RESISTANCE TESTS
(140 pound wetght, 30 inch drap)
Depth
Approximate Ground Surlace Elavation in Feet Fesl © Sample A Blows per Foot
—0 ' 5 10 20 50 100
MEDIUM DENSE, WET, DARK BROWN, GRAVELLY, » -0 A
SILTY SAND TO SaNDyY SILT. B i
- SLIGHTLY ORGANIC. 1 S-1 Z i Al®
L I \
VERY OENSE, SATURATEO, BROWN, GRAVELLY, T5 \
SILTY SAND. - o N
- L \\
- - \\
s-2 X Py r 1Y
- - 3 "
T'IO
. DENSE, GRAY AND TRACE SILT BeELOwW 12 FEET~H [ | 5-3 X Mo ® //
15
L. MEDIUM DENSE. -~ ™ I
i s-4 X i ° ‘\
=20
L L \
- VERY DENSE. -1 D ,X -
N $-S L 'y
BoTToM OF BORING 24.0 FEET 425
COMPLETED 12/15/81 : L L
- =
T30
+ 35
- 1
4. 40
P -
i . |
—+-45
—-30 o2 5 10 20 50 100
® Natural Water Content (%)
Groundwaler Leval Sampling Laburatory Tesls Notes
@ 2° 0.0. Spul Spoon GS Grain Size Analysis TUu Tnaxal Unconsolidated 1. Soil descriplions are inlorpretive and
Bentoniie Seal Samole CN  Consolidatian Test U."d"""e" aclual changes may be gradual
3° 0.0. Shaloy Tube ) TCu Triaxial Consondaled 2. Waler Level, it Indicated, is tor Ihe dale
Sample K Parmeabihily Test Undrained specilied and may vary wilh the ume ot
DS Oirect Shear FCB Tnaxal Consohdaled yaar
le Culhing Sample Drained
QU Unconlined Compression,
Wadter Levui (Dale) *  No Sample I1st
At Time ol Lriling Racovery Water Content (%)
Tv Tarvans. tsi
. Plastic Ligwd
Observation Wall N PP Pockel Penelromeler, Ist Limit C o iorart Limi
ar Slolted Section
Waler Content J-791-01 December 1981

HART-CROWSER & associates inc.
Figure A-5



Appendix C

Redmond Town Center - Infrastructure Drainage Calculations

Redmond Town Center Parcel 5B Redevelopment
Preliminary Stormwater Report | Site Plan Entitlement Appendix C



REDMOND TOWN CENTER
Phase 1

Infrastructure
Drainage Calculations

Prepared by:

Joe Eberhardt, P.E.
KPFF Consulting Engineers
1201 Third Avenue, Suite 900
Seattle, WA 98101

June 23, 1995
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EXISTING CONDITIONS
Description

A rough grading permit has been applied for on 6-2-95. This permit will allow clearing and
grubbing, and the placement of fill on site. The following existing conditions description
applies to the site prior to rough grading.

The project site encompasses 120 acres located at the confluence of Bear Creek and the
Sammamish River. The majority of the project site was filled in the early part of the 1900's
as part of ongoing and developing agricultural land uses. The site can be characterized into
distinct areas based on past land uses and existing vegetation communities. A description of
these areas follows:

¢ The Abandoned Redmond Golf Course Site

This area was developed as a golf course several years ago and, although no longer used
as a golf course, continues to retain such landscape characteristics. The plant
community is dominated by seeded turf grasses, bluegrasses and mature coniferous
trees. The mature trees outlined the old golf course fairways. Invasive species such as
Himalayan blackberry, scotch broom and Canadian thistle are becoming established
within the plant community as a result of the lack of continuous mowing and removal.
These invasive species are most evident around the exterior of the golf course.

= Butler Walls Parcel

This area is located north of the Bear Creek floodplain wetland area and east of the old
golf course. This area appears to have been used for agricultural purposes until
approximately 1980, at which time it was filled in anticipation of commercial
development. The plant community is dominated by invasive/volunteer species which
include sapling red alder, sapling black cottonwood, Himalayan blackberry, scotch
broom and a few douglas fir saplings. This area contains the overflow flood channel that
conveys Bear Creek flood flows that exceed the capacity of the Burlington Northern
trestle crossing.

The site topography is very flat with an average slope of 0.5% falling generally from the
Burlington Northern Railroad tracks to Bear Creek and the Sammamish River.

Tributary Off-Site Flows

Off-site flows tributary to the project are limited by the topography and the adjacent railroad
tracks. The Leary Way biofiltration swale receives stormwater from the widened street
section then discharges to the Sammamish River. This swale is located at the western corner of
the site. The floodway that bisects the Butler Walls site receives periodic flood overflows from
Bear Creek and stormwater from the American Family Health Club and a limited area north of
the Railroad tracks, including the Seafirst Bank. Neither the Leary Way nor the flood overflow
channel will be affected by Phase 1 construction.

Flood Considerations

Both Bear Creek and the Sammamish River flood during exireme rainfall events. On-site road
and building elevations are driven by the Bear Creek 100-year flood elevations established by
the Montgomery Water Group FEMA Letter of Map Revision, dated November 28, 1994. One
hundred-year flood elevations along the Sammamish River have been determined from the
enclosed FEMA Flood Profile 73 P.
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Existing Soils

The SCS soils survey describes the site as approximately one-third Everett series soil (Type
A) and two-thirds Earimont series (Type D). The computer model for the existing conditions
follows these parameters.
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depth is restricted. The available water capacity
is high. Runoff is slow, and the erosion hazard is
slight.

This soil is used for seeded pasture and hay.
Capability unit IIIw-2; woodland group 4wl.

Coastal Beaches

Coastal beaches (Cb) are long, narrow areas of
sand and gravel along Puget Sound. Small areas of
tidal marsh are included. These beach areas are
above mean tide but are swept by storm waves. Capa-
bility unit VIIIw-1; no woodland classification.

\—3 Earlmont Series

The Earlmont series is made up of somewhat poorly
drained soils that formed in diatomaceous material.
These nearly level soils are on flood plains. Slopes
are less than 1 percent. The annual precipitation
is 45 to 50 inches, and the mean annual air temper-
ature is about 50° F. The frost-free season is
about 200 days. Elevation is about 40 feet.

In a representative profile, the surface layer is
dark grayish-brown silt loam about 9 inches thick.
The subsoil is grayish-brown, light brownish-gray,
and brown silt loam and silty clay loam about 35
inches thick. The substratum is stratified very
fine sandy loam, muck, and diatomite. It extends
to a depth of 60 inches or more.

Earlmont soils are used for row crops and
grass pasture.

Earlmont silt loam (Ea).--This nearly level soil
occurs as long, narrow areas that range from 30 to
40 acres in size.

Representative profile of Earlmont silt loam,
cultivated, 930 feet west and 250 feet north of the
east quarter corner of sec. 27, T. 26 N., R. 5 E.:

Ap--0 to 9 inches, dark grayish-brown (10YR 4/2)
silt loam, white (10YR 8/1) dry; moderate,
coarse and very coarse, granular structure;
slightly hard, friable, nonsticky, nonplastic;
many roots; strongly acid; abrupt, smooth
boundary. 7 to 11 inches thick.

B21--9 to 25 inches, grayish-brown (10YR 5/2) silt
loam, white (10YR 8/1) dry; common, fine,
prominent dark-brown (7.5YR 4/4) mottles,
and many, large, distinct, yellowish-brown
(10YR 5/6) mottles on ped faces; common, fine,
prominent mottles of brownish yellow (10YR
6/6) and yellow (10YR 7/6) dry; medium, very
coarse, prismatic structure; hard, firm,
slightly sticky, slightly plastic; common
Toots; very strongly acid; gradual, smooth
boundary. 13 to 16 inches thick.

B22--25 to 41 inches, light brownish-gray (2.5Y 6/2)
silty clay loam, white (N 8/0) dry; common,
fine, prominent, yellowish-red (SYR 4/8)
mottles in root casts, yellow (10YR 7/6 and
8/6) dry; moderate, very coarse, prismatic

14

structure; hard, firm, sticky, plastic; com-
mon roots; very strongly acid; clear, smooth
boundary. 16 to 20 inches thick.

B23--41 to 44 inches, brown (10YR 5/3) and light
brownish-gray (10YR 6/2) silt loam, white
(N 8/0) dry; common, fine, prominent, yellowish-
brown (10YR 5/6) mottles, light yellowish
brown (10YR 6/4) and brownish yellow (10YR
6/6) dry; moderate, very coarse, prismatic
structure; hard, firm, slightly sticky,
slightly plastic; common roots; very strongly
acid; abrupt, smooth boundary. 2 to 4 inches
thick. -

1IC--44 to 46 inches, very pale brown (10YR 7/3)
very fine sandy loam and silt loam, white
(10YR 8/1) dry; common, fine, prominent,
strong-brown (7.5YR 5/8) mottles, faint and
pale brown (10YR 6/3) dry; massive; hard,
firm, nonsticky, nonplastic; common roots;
very strongly acid; abrupt, smooth boundary.
0 to 3 inches thick.

1I10a--46 to 48 inches, black (10YR 2/1) and very
dark brown (10YR 2/2) muck, dark grayish
brown (10YR 4/2) streaked with light gray
(10YR 7/1) dry; massive; hard, firm, slightly
sticky, slightly plastic; few roots; very
strongly acid; abrupt, smooth boundary. 0
to 3 inches thick.

IVC--48 to 60 inches, very dark brown (10YR 2/2)
and light-gray (10YR 7/2) laminations of
diatomite and muck, white (N 8/0) and grayish
brown (10YR 5/2) dry; common, medium, prom-
inent, yellowish-brown (10YR 5/6 and 5/8)
mottles in the diatomite, very pale brown
(10YR 8/4) dry; weak laminar structure; hard,
firm, slightly sticky; slightly plastic; few
roots; very strongly acid. Laminated material
similar to this horizon extends downward many
feet.

The A horizon ranges from gray to dark gray or
dark grayish brown. The B horizon ranges from gray
and light gray to brown. Below this is stratified
diatomite, peat, muck, and volcanic ash. Peat and
muck are below a depth of 40 inches; gravel is be-
low a depth of 48 inches in some places.

Some areas are as much as 10 percent the somewhat
poorly drained Snohomish, light colored variant,
soils; and some areas are 1 percent the poorly
drained Seattle and Tukwila soils in depressions.

Permeability is moderate. There is a seasonal
water table at a depth of 2 to 3 feet. In drained
areas, roots penetrate easily to a depth of 60
inches and more. In undrained areas, root penetra-
tion is limited. Available water capacity is high.
Runoff is slow, and the erosion hazard is slight.
This soil is subject to flooding.

This soil is used for grass pasture and row crops.
Capability unit IIw-2; woodland group 3w2.

Edgewick Series

The Edgewick series is made up of well-drained
soils. These soils formed in alluvium, under conifers




and grass on valley floors in the vicinity of North Everett Series
Bend. Slopes are 0 to 3 percent. The annual pre-

cipitation is 70 to 80 inches, and the mean anmual The Everett series is made up of somewhat exces-
temperature is about 50° F. The frost-free season sively drained soils that are underlain by very

is about 150 days. Elevation ranges from 400 to 500 gravelly sand at a depth of 18 to 36 inches. These
feet. soils formed in very gravelly glacial outwash de-

In a representative profile, the surface layer is posits, under conifers. They are on terraces and
very dark grayish-brown to dark grayish-brown fine terrace fronts and are gently undulating and mod-
sandy loam that extends to a depth of about 34 erately steep. Slopes are 0 to 30 percent. The
inches. The underlying layers are black gravelly annual precipitation is 35 to 60 inches, and the
sand and gravelly sandy loam that extend to a depth mean annual air temperature is about 50° F. The
of 60 inches or more. frost-free season ranges from 150 to 200 days.

Edgewick soils are used for pasture. Elevation ranges from about sea level to 500 feet.

In a representative profile, the surface layer

Edgewick fine sandy loam (Ed).--This soil is and subsoil are black to brown, gravelly to very
slightly convex or level. Areas are irregular in gravelly sandy loam about 32 inches thick. The
shape and range from 5 acres to more than 300 acres substratum extends to a depth of 60 inches or more.
in size. Slope is less than 3 percent. It is multicolored black to gray very gravelly sand

Representative profile of Edgewick fine sandy (pl. I, left).
loam, in pasture, 1,430 feet east and 1,000 feet Everett soils are used for timber and pasture and
south of the west quarter corner of sec. 15, T. 23 for urban development.

N., R. 8 E.:
2 . """"" Everett gravelly sandy loam, 0 to 5 percent
A0 %0 9 fuchkas, veyy fack greyish-beoe (104R slopes {EvB?T—-Thiz neariy level to verg gently
3/2) fln? saniy é?am’ grayish brown (10Y3 undulating soil is on terraces. Areas are irregular
5/?) dry;. vEsK, Ling, granular strycture, in shape and range from 5 acres to more than 200
slightly hard, very friable, nonsticky, non- ——TrTTTT
E;gzzicéoﬂzzzr;?ot;,tzti?nfizhzzliﬁiigfupt, Representative profile of Fverett gravelly sandy
; : loam, 0 to 5 percent slopes, in forest, 450 feet
Cl--9 to 34 inches, dark grayish-brown (2.5Y 4/2) west and 250 feet north of the southeast corner of
and olive-brown (2.5Y 4/4) fine sandy loam, sec. 30, T. 22 N.. R. 7 E.:
grayish brown (2.5Y 5/2) dry; massive; soft, ) i R -
;gzisfr;:gizi 22?331:iiapzfngizzzﬁcgaﬁgﬁig;. 01--1 to 3/4 inch, undecomposed roots, twigs,_and
34 hp 20 inchas thidk. - 3/?055;haiunganﬁlro;tsiDY; 2?12 3nches th;ck.
11C2--34 to 60 inches, black (5Y 2/2), stratified orzzﬁic iatier-azbugdant raol; e;?ﬁpzzean _—
gravelly sand and gravelly sandy loam, grayish to 1 1/2 incheé i E
br9wn (2.5Y 5/?) dry; m3551v?;.soft, oLy Al--0 to 1 1/2 inches, black (10YR 2/1) sandy loam,
friable, nonsticky, nonplastic; neutral. gray (10YR 5/1) dry; massive; soft, very fri-

The C horizon ranges from dark grayish brown to :?i:ﬂt?;“;g;g%y;bzsgglazz;:{nz:n§°§23:i; 0
olive brown. The content of gravel is as much as to 1 1/2 inchés thick: ’

10 percent in places in the A horizon and the Cl B2ir--1 1/2 to 17 inches, dark-brown (7.5YR 3/4)
horizon. The IIC horizon, at a depth below 32 to gravelly sandy loam, yellowish brown (10YR

40 inches, ranges from dark grayish brown to black 5/4) dry; massive; ;oft‘ vezy Erizhle, non-
and from stratified sand to fine sandy loam that has sticky, ﬁanplasti;; man; roots; slighély ssid
grayel in seme piares. o ; clear, smooth boundary. 10 to 18 inches thick.

Soils 1nciuded with this EOIi in mapping make B3--17 to 32 inches, brown (10YR 4/3) very gravelly
up no more than 15 percent of the total acreage. sandy loam, pale brown (10YR 6/3) dry; massive;
Some areas are up to 10 percent Nooksack and Si soft, very friable, nonsticky, nonplastic;
soils; some are up to 5 percent Pilchuck soils, many’roots' medium,acid' clea; wavy bounéary
which occupy the natural levees along streams and 8 to 18 inéhes thick ! ' '
the higher swells and undulations; some areas are 11C-<32 t5 &0 inches blaci and dark grayish-brown
up to 2 percent the poorly drained Puget soils; and (10YR 2/1 and 5/23 very gravelly coarse sand
some are 1 percent the poorly drained Seattle soils. gray, grayish brown, and brown (1OYR 5/1 iy

Permeability is moderately rapid. The effective 5/3}'dry° single gr;in- loose, nomsticky
rooting depth is restricted by the gravelly sand ncnplastgc- ool rcatS',medium,acid 2
substratum. There is a seasonal high water table ’ 4 ’
at a depth of 3 to 4 feet. Available water capacity The A horizon ranges from black to dark gray.

is moderately high. Runoff is slow, and the erosion o iy horizon ranges from dark brown and brown to
hazard is slight. The hazard of stream overflow is dark yellowish brown snd the B3 horizon from brown
BOdSTats to SeVare. to dark brown. The IIC horizon ranges from black

This soil is used for pasture. Capability unit sud e davk: Brown o 611
IITw-1; woodland group 20l. 5 e tive brown, and £rtm vexy

468-286 0-73 -2 15



KING COUNTY, WASHINGTON, SURFACE WATER DESIGN MANUAL

(2) CN values can be area weighted when they apply to pervious areas of similar CN’s (within 20
CN points). However, high CN areas should not be combined with low CN areas (unless the
low CN areas are less than 15% of the subbasin). In this case, separate hydrographs should be
generated and summed to form ane hydrograph.

FIGURE 3.5.2A HYDROLOGIC SOIL GROUP OF THE SOILS IN KING COUNTY

HYDROLOGIC HYDRQLOGIC
SOIL GROUP GROUP* SQIL GROUP GROUP*
Alderwood C Orcas Peat D
Arents, Alderwood Material C Qridia D
Arents, Everett Material B Quall c
Beausite c Pilchuck Cc
Bellingham D Puget D
Briscot D Puyallup B
Buckiey D Ragnar B
Coastal Beaches Variable Renton D
Eardmont Silt Loam D = | Riverwash Variable
Edgewick c Salal Cc
Evereit A/B =@ | “Sammamish D
Indianola A Seartle D
Kitsap C Shacar D
Klaus Cc Si St C
Mixed Alluvial Land Variable Snohomish D
Neilton A Sultan C
Newberg B Tukwila D
Nooksack C Urban Variable
Narmal Sandy Loam D Woodinville D

HYDROLOGIC SOIL GROUP CLASSIFICATIONS

A. (Low runoff potential). Soils having high infiltration rates, even when thoroughly wetted, and consisting
chiefly of deep, well-to-excessively drained sands or gravels. These soils have a high rate of water

transmission.

B.  (Moderately low runoff potential). Soils having moderate infiltration rates when tharoughly wetted, and
consisting chiefly of moderately fine to moderately coarse textures. These soils have a moderate rate of

water transmission.

C.  (Moderately high runoff potentiai). Soils having slow infiltration rates when thoroughly wetted, and
consisting chiefly of soils with a layer that impedes downward movement of water, or soils with moderately
fine to fine textures. These soils have a slow rate of water transmission.

D.  (High runoff potential). Soils having very slow infiltration rates when thoroughly wetted and consisting
chiefly of clay sofls with a high swelling potential, soils with a permanent high water table, soils with a
hardpan or clay layer at or near the surface, and shallow soils over nearly impervious material. These soils
have a very slow rate of water transmission.

% From SCS, TR-55, Second Edition, June 1986, Exhibit A-1. Revisions made from SCS, Soil Interpretation
Record, Form #5, September 1988.

@ 3.5.2:2 | 11/92



KING COUNTY, WASHINGTON, SURFACE WATER DESIGN MANUAL

TABLE 3.5.2B SCS WESTERN WASHINGTON RUNOFF CURVE NUMBERS

SCS WESTERN WASHINGTON RUNOFF CURVE NUMBERS (Published by SCS in 1982)
Runoff curve numbers for selected agricuitural, suburban and urban land use for Type 1A
rainfall distribution, 24-hour storm duration.
CURVE NUMBERS BY )
HYDROLOGIC SOIL GROU 3
LAND USE DESCRIPTION A 8 C
Cultivated land(1): winter condition 86 91 /( a5 5/
Mountain open areas: low growing brush and grasslands 89 d 4
For Evie
Meadow or pasture: CondIT0.
Waod or forest land: undisturbed or older second growth 42 64 76 81
Woced or forest land: young second growth or brush 8 72 # 86
Qrchard: with cover crop 81 88 92 a4
Open spaces, lawns, parks, golf courses, cemeteries,
landscaping.
goed condition: grass cover on 75%
or more of the area 68 80 86 90
fair condition: grass cover on 50%
to 75% of the area 77 85 S0 92
Gravel roads and parking lots 76 8 89 91 _
Dirt roads and parking lots 72 82 87 89 Ao
Impervious surfaces, pavement, roofs, etc. 98 98 98 98 -
Open water bodies: lakes, wetlands, ponds, etc. 100 100 100 100
Single Family Residential (2)
Dwelling Unit/Gross Acre % Impervious (3)
1.0 DU/GA 15 Separate curve number
1.5 DU/GA 20 shall be selected
2.0 DU/GA 25 for pervious and
2.5 DU/GA 30 impervious portion
3.0 DU/GA 34 of the site or basin
3.5 DU/GA 38
4.0 DU/GA 42
4.5 DU/GA 45
5.0 DU/GA 48
5.5 DU/GA 50
6.0 DU/GA 52
6.5 DU/GA 54
7.0 DU/GA 56
Planned unit developments, % impervious
condaminiums, apartments, must be computed
commercial business and
industrial areas.
(1)  For a more detailed description of agricuitural land use curve numbers refer to National Engineering
Handbook, Section 4, Hydrology, Chapter 9, August 1972.
()  Assumes roof and driveway runoff is directed into street/storm system,
(3)  The remaining pervious areas (lawn) are considered to be in good condition for these curve numbers.
o
11/92
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Existing Conditions

The existing site has been modeled using SCS methodology. Storm events utilize a Santa
Barbara Urban Hydrograph (SBUH). Isopluvial maps from the 1990 KCSWDM indicate the

following precipitation:

2 Year Precipitation = 1.9 inches

10 Year Precipitation = 2.8 inches
25 Year Precipitation = 3.2 inches
100 Year Precipitation = 3.7 inches

The Time of Concentration (Tc) route is described on the existing basin map. Also shown on
this map are the drainage basin limits.



6/ 2/95 KPFF Inc page
REDMOND TOWN CENTER
STORM WATER BASINS

6-1-95
BASIN SUMMARY

BASIN ID: EX10 NAME: EXISTING 10YR

SBUH METHODOLOGY

TOTAL AREA.......: 68.80 Acres BASEFLOWS : 0.00 cfs

RAINFALL TYPE....: USER1 PERVIOUS AREA -

PRECIPITATION....: 2.80 inches AREA..: 22.80 Acres

TIME INTERVAL....: 10.00 min CN....: 65.00

TIME OF CONC.....: 110.86 min IMPERVIOUS AREA

ABSTRACTION COEFF: 0.20 AREA. .: 46.00 Acres

s IR 89.00

TcReach - Sheet L: 300.00 ns:0.2400 p2yr: 1.90 s:0.0050
TcReach - Shallow L:1550.00 ks:11.00 s:0.0050

PEAK RATE: 7.66 cfs VOL: 7.39 Ac-ft TIME: 520 min

BASIN ID: EX100 NAME: EXISTING 100YR STORM

SBUH METHODOLOGY

TOTAL AREA....... : 68.80 Acres BASEFLOWS : 0.00 cfs

RAINFALL TYPE....: USER1 PERVIOUS AREA

PRECIPITATION....: 3.70 inches AREA..: 22.80 Acres

TIME INTERVAL....: 10.00 min ENG oot 65.00

TIME OF CONC.....: 110.86 min IMPERVIQUS AREA

ABSTRACTION COQEFF: 0.20 AREA..: 46.00 Acres
EMsimald 89.00

TcReach - Sheet L: 300.00 ns:0.2400 p2yr: 1.90 s:0.0050
TcReach - Shallow L:1550.00 ks:11.00 s:0.0050

PEAK RATE: 12.41 cfs VOL: 11.38 Ac-ft TIME: 520 min

BASIN ID: EX2 NAME: EXISTING 2YR STORM

SBUH METHODOLOGY

TOTAL AREA.......: 68.80 Acres BASEFLOWS : 0.60 cfs

RAINFALL TYPE....: USER1 PERVIQUS AREA

PRECIPITATION....: 1.90 inches AREA. .: 22.80 Acres

TIME INTERVAL,,..: 10.00 min R s 65.00

TIME OF CONC..... 4 110.86 min IMPERVIOUS AREA

ABSTRACTION COEFF: 0.20 AREA. .: 46.00 Acres
CN e e 89.00

TcReach - Sheet L: 300.00 ns:0.2400 p2yr: 1.90 s:0.0050
TcReach - Shallow L:1550.00 ks:11.00 s:0.0050
PEAK RATE: 3:.72 ¢fs WVOL: 3.83 Ac-ft TIME: 520 min




b/ 4/Y5 KPFF Inc page 2
REDMOND TOWN CENTER
STORM WATER BASINS

6~-1-95
BASIN SUMMARY

BASIN ID: EX25 NAME: EXISTING 25YR STORM

SBUH METHODOLOGY

TOTAL AREA.......: 68.80 Acres BASEFLOWS : 0.00 cfs

RAINFALL TYPE....: USER1 PERVIOUS AREA .

PRECIPITATION....: 3.20 inches AREA..: 22.80 Acres

TIME INTERVAL....: 10.00 min CNisont 65.00

TIME OF CONC..... : 110.86 min IMPERVIOUS AREA

ABSTRACTION COEFF: 0.20 AREA..: 46.00 Acres

CNvsws? 89.00
TcReach - Sheet L: 300.00 ns:0.2400 p2yr: 1.90 s:0.0050
TcReach - Shallow L:1550.00 ks:11.00 s:0.0050
PEAK RATE: 9.70 cfs VOL: 9.12 Ac-ft TIME: 520 min

BASIN ID: EXWQ NAME: EXISTING WATER QUAL - 6MO

SBUH METHODOLOGY ‘

TOTAL ARER. ..v... : 68.80 Acres BASEFLOWS: 0.00 cfs

RAINFALL TYPE....: USER1 PERVIOUS AREA

PRECIPITATION....: 1.29 inches AREA. .: 22.80 Acres

TIME INTERVAL....: 10.00 min -, 65.00

TIME OF CONC.....: 110.86 min IMPERVIOUS AREA

ABSTRACTION COEFF: 0.20 AREA. .: 46.00 Acres
CN:iwit 89.00

TcReach - Sheet L: 300.00 ns:0.2400 p2yr: 1.90 s:0.0050
TcReach - Shallow L:1550.00 ks:11.00 s:0.0050

PEAK RATE: 1.56 cfs VOL: 1.84 Ac-ft TIME: 530 min
f;u-~1Af19'
Winfer Gonlty (5€
2 yr -8
V(7 7,66
2{5?7,- 9.70
/00 Sr /Z..‘//
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PROPOSED CONDITIONS

At the City's request, separate drainage systems will be constructed for the public Bear Creek
Parkway and the private on-site development. The majority of these systems will be built
with Phase 1 construction, leaving the connection of future buildings and parking areas to the
system to be accomplished in the future phases.

Bear Creek Parkway

Stormwater from the northern one-half of the parkway is collected in structures at the curb
line and piped to a conveyance swale located south of the parkway. Stormwater falling on the
south one-half of the parkway flows overland to this same conveyance swale. For the east two-
thirds of the parkway, these flows are conveyed by open channel to 200-foot long biofiltration
swales. Once treated, these flows are infiltrated up to the 25-year storm in infiltration
basins. To save trees adjacent to the west end of the parkway, the flows collected in the
conveyance swale will be treated with a wetvault, then directly discharged to the Sammamish
River.

On-Site System

The on-site drainage system collects stormwater then transports it westerly towards the
Sammamish River in a large diameter trunk line that bisects the site. Before crossing the
Bear Creek Parkway, a stormwater pump station diverts the first flows from this trunk line
(up to 6-month event) to the water quality wet ponds. Any flows in excess of the 6-month
flows will continue down the trunk line to discharge at a flap gated headwall to the Sammamish
River.

The trunk line has been sized to pass the 25-year flows in open channel condition. The
surcharged (backwater) condition during flood events has been checked for the following
scenarios:

1. 100-year flood elevation in the Sammamish River and 10-year flow in the trunk line.
2. 10-year flood elevation in the Sammamish River and 100-year flow in the trunk line.

The purposes of the flap gate on the trunk line at the Sammamish River outlet is to prevent
silt-laden river water from entering the pond system and to allow the stormwater pumps to
drain our site if the Sammamish River is flooded.

The proposed pump station utilizes two submersible 20 Hp pumps with approximately 14 cfs
combined capacity. To pump the low flows and to provide water volume to pump against, the
pumps are located where the storm trunk line steps up 24 inches in invert elevation. Storm
water will back up in the trunk line until either the pump(s) turn on and evacuate the line or
the backed-up water exceeds 24 inches. If it exceeds 24 inches, the run-off continues down
the trunk line to the Sammamish River.

The wet pond is designed per DOE Criteria to store the 6-month storm event. A 3-cell pond is
proposed with the following purposes:

= Cell 1: Sedimentation, Floatable Separation
= Cell 2: Biofiltration
« Cell 3: Finishing/Fish Refuge



Based on discussions with the Muckleshoot Indian Tribe and the Department of Fisheries, Cell 3
has been designed to allow salmon access during high flows in the Sammamish River. Access is
provided by a stepped pool fish ladder created with concrete weirs. Due to the permeability of
site soils, all ponds will be lined with a PVC liner. To maintain water flows during summer
months, makeup water will be introduced from the on-site well to Cells 1 and/or 3.

The on-site system has been designed for the entire developed site (including Railroad Street
and Parcel 8), excluding the Bear Creek Parkway. =



DEVELOPED SITE CONDITION

The developed site has been modeled using SCS methodology. The computed program used is
Waterworks by Engenious Systems. The Santa Barbara Urban Hydrograph (SBUH) will be used
to model the siorm events.

For the "full build out" conditions, the developed site will be considered impervious and a
curve number (CN) of 98 will be used. This is conservative, as landscaping is not considered.



b/30/Y5 KPFF Inc page
REDMOND TOWN CENTER

STORM WATER BASINS

5-30-95
BASIN SUMMARY

BASIN ID: DEV1O0 NAME: DEV 10YR

SBUH METHODOLOGY

TOTAL AREA...... .: 68.80 Acres BASEFLOWS: 0.00 cfs

RAINFALL TYPE....: USER1 PERVIOUS AREA .

PRECIPITATION....: 2.80 inches AREA..: 0.00 Acres

TIME INTERVAL....: 10.00 min )+ S 65.00

TIME OF CONC.....,: 34.91 min IMPERVIOUS AREA

ABSTRACTION COEFF: 0.20 AREA. .: 68.80 Acres

|54 (PRPERRE 98.00
TcReach - Sheet L: 300.00 ns:0.0110 p2yr: 1.90 s:0.0150
TcReach - Shallow L: 100.00 ks:27.00 s:0.0150
TcReach - Channel L:3800.00 kc:42.00 s:0.0025

PEAK RATE: 31.47 cfs VOL: 14.73 Ac-ft TIME: 480 min
BASIN ID: DEV2 NAME: DEV 2YEAR STORM

SBUH METHODOLOGY

TOTAL AREA..... ..: 68.80 Acres BASEFLOWS: 0.00 cfs
RAINFALL TYPE....: USER1 PERVIOUS AREA
PRECIPITATION....: 1.90 inches AREA. .: 0.00 Acres
TIME INTERVAL....: 10.00 min s i 8 65.00

TIME OF CONC.....: 34.91 min IMPERVIOUS AREA
ABSTRACTION COEFF: 0.20 AREA..: 68.80 Acres

GN's wod 98.00
TcReach - Sheet L: 300.00 ns:0.0110 p2yr: 1.90 s:0.0150
TcReach - Shallow L: 100.00 ks:27.00 s:0.0150
TcReach - Channel L:3800.00 kc:42.00 s:0.0025

PEAK RATE: 20.72 cfs VOL: 9.60 Ac-ft TIME: 480 min

BASIN ID: DEV25 NAME: DEV 25YR STORM

SBUH METHODOLOGY

TOTAL AREA.......: 68.80 Acres BASEFLOWS : 0.00 cfs

RAINFALL TYPE....: USER1 PERVIOUS AREA

PRECIPITATION....: 3.20 inches AREA. . : 0.00 Acres

TIME INTERVAL....: 10.00 min CN 5t 65.00

TIME OF CONC.....: 34.91 min IMPERVIOUS AREA

ABSTRACTION COEFF: 0.20 AREA..: 68.80 Acres
] e 98.00

TcReach -~ Sheet L: 300.00 ns:0.0110 p2yr: 1.90 s:0.0150
TcReach - Shallow L: 100.00 ks:27.00 s:0.0150

TcReach - Channel L:3800.00 kc:42.00 s:0.0025

PEAK RATE: 36.20 cfs VOL: 17.01 Ac-ft TIME: 480 min




5/30/95 KPFF Inc page
REDMOND TOWN CENTER

STORM WATER BASINS

5-30-95
BASIN SUMMARY

BASIN ID: DEVWQ NAME: DEV WATER QUALITY STORM 6MO

SBUH METHODOLOGY N

TOTAL ARER . .a.a. : 68.80 Acres BASEFLOWS : 0.00 cfs

RAINFALL TYPE....: USER1 PERVIOUS AREA

PRECIPITATION....: 1.29 inches AREA. ,: 0.00 Acres

TIME INTERVAL....: 10.00 min 7 S 65.00

TIME OF CONC..... x 34.91 min IMPERVIOUS AREA

ABSTRACTION COEFF: 0.20 AREA. .: 68.80 Acres

i (. 98.00
TcReach - Sheet L: 300.00 ns:0.0110 p2yr: 1.90 s:0.0150
TcReach - Shallow L: 100.00 ks:27.00 s:0.0150
TcReach - Channel L:3800.00 kc:42.00 s:0.0025

PEAK RATE: 13.33 cfs VOL: 6.16 Ac-ft TIME: 480 min

BASIN ID: DV100 NAME: DEV 100 YR STROM

SBUH METHODOLOGY

TOTAL AREA.......: 68.80 Acres BASEFLOWS : 0.00 cfs

RAINFALL TYPE....: USER1 PERVIOUS AREA

PRECIPITATION....: 3.70 inches AREA. .: 0.00 Acres

TIME INTERVAL....: 10.00 min ) PR 65.00

TIME OF CONC..... ¥ 34.91 min IMPERVIOUS AREA

ABSTRACTION COEFF: D.Z20 AREA..: 68.80 Acres
CN....% 88.00

TcReach - Sheet L: 300.00 ns:0.0110 p2yr: 1.90 s:0.0150
TcReach - Shallow L: 100.00 ks:27.00 s:0.0150
TcReach - Channel L:3800.00 kc:42.00 s:0.0025

PEAK RATE: 42.11 cfs VOL: 19.87 Ac-ft TIME: 480 min
SummaRrY

EvenT Flow (c,r—‘ s!

watee QuauiTy 13,33

i & ﬁr 1Cﬂ72
LO Y e 2147
L8 ye 36.20

100 '-’r &2.1/
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CONVEYANCE CHECK
and
BACKWATER CALCULATIONS

The site was modeled for conveyance and backwater conditions using a computer model. The
program is C.LA. by Engenious Systems.

The model used the Rational Method for storm event modeling.
Two situations were modeled for backwater:

1) 100 year onsite storm event with a 10 year water elevation in Sammamish for a
tailwater condition.

2) 10 year onsite storm with a 100 year tailwater condition.

Calculations indicate that minimal ponding will occur in situation 1 and that no ponding will
occur in situation 2. The ponding that does occur will have alternative drain routes to other
catch basins. The model indicates ponding for the 100 year storm at the south end of 166th
Street. Overflow drainage routes are south to Bearcreek Parkway, and north and west into the
south parking lot. Both of the routes provide flooding relief below the finished floor elevation
of the nearest building.
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RTCS
JDE
REACH SUMMARY

Routing based on Seattle family @ 25 yr freg CARAC‘TT
Network N2: { AcTuAL
Pipe Reach Basin  Area --c- --c*A- --§um- ---Tc- --i-- --QAct Dia -Mamn -S$lope -QPull Vfull -Vact -Length --tt--
---------- Id ac --c*A- - min in/hr cfs in --n-- ft/ft cfs fps fps ft  min
P30 B29 2.030.74 1.50 1.50 .32 2.51 3.78 18 0.012 0.0038 7.57 4.29 4.05 165.51 0.68
P31 1.50 7.01 2.42 3.63 24 0.012 0.0038 16.32 5.19 3.97 97.13 (.41
P32 B25 483 0.83 4.02 5.52 7.41 2.36 13.05 30 0.012 0.0038 29.48 6.01 5.51 185.01 0.56

[} ]
Network N3: i {
Pipe Reach Basin  Area --c- --c*A- --Sum- ---Tc- --i-- --QAct Dia -Mamn -Slope -QFull Vfull -Vact -Length --tt--
---------- Id ac --c*A- - sin in/hr cfs in --n-- ft/ft cfs fps fps ft min
P40 B40 1.070.90 0.96 0.96 6,32 2,51 2.42 18 0.012 0.0025 6.14 3.47 3.10 356.18 1.92
P4l B38 1.45 0.90 1.31 2.27 §.24 2.25 5.09 18 0.012 0.0078 10.84 6.14 5.72 103.82 0.30
P42 B33 0.46 0.90 0.41 2.68 8.54 2.20 5.91 18 0.012 0.0081 11.04 6.25 6.01 63.07 0.17
P43 B32 0.940.90 0.85 3.53 8.72 2,18 7.69 24 0.012 0.0068 21.76 6.93 6.00 155.00 0.43
P44 B3l 0.07 0.9¢ 0.06 3.59 9.15 2,12 7.61 24 0.012 0.0114 28.28 9.00 7.24 124.06 0.29

] ]

Network N13: : "
Pipe Reach Basin  Area --c- --c*A- --Sum- ---Tc- --i-- --QAct Dia -Mamn -Slope -QPull Vfull -Vact -Length --tt--

---------- Id ac --c*A- - pin in/hr cfs in --p-- ft/ft cfs fps fps ft min
P60 B21 4.17 0.2 3.43 3.43 6.32 2.51 8.62 24 0.012 0.0037 16.11 5.13 4.93 35.01 0.12
] ]

Network N7:
Pipe Reach Basin  Area --¢- --c*A- --Sum- ---Tc- --i-- --QAct Dia -Mamn -Slope -QFull Vfull -Vact -Length --tt--

---------- Id ac --c*A- - min in/hr cfs in --n-- ft/ft «cfs fps fps ft nin
P75 B53 0.52 0.90 0.47 0.47 6.32 2.51 1.18 12 0.012 0.0050 2.95 3.76 3.36 51.62 0.26
1 ]

Network N6: ; ¢
Pipe Reach Basin  Area --c- --c*A- --Sum- ---Tc- --i-- --QAct Dia -Mann -Slope -QFull Vfull -Vact -Leagth --tt--

---------- Id ac --c*A- - min in/br cfs in --n-- ft/ft cfs fps fps ft min
P65 B36 0.73 0.90 0.66 0.66 6.32 2.51 1.65 12 0.012 0.0025 2.08 2.65 2.77 207.63 1.25
P66 B59 0.39 0.90 0.35 1.00 7.57 2.3¢ 2.36 15 0.012 0.0026 3.87 3.15 3.13 140.87 0.75
P67 B57 0.46 0.90 0.41 1.42 8.33 2.23 3.18 15 0.012 0.0024 3.72 3.03 3.20 98.68 0.51
P68 B55 0.23 0.90 0.21 1.63 8.84 2.16 3.52 18 0.012 0.0026 6.27 3.55 3.45 68.96 0.33
P69 2,10 9.17 2.12  4.44 18 0.012 0.0075 10.65 6.03 5.45 74.33 0.23
P70 2,10 9.40 2.08 4.37 18 0.012 0.0078 10.85 6.14 5.50 172.63 0.52
P71 B48 0.86 0.90 0.77 2.87 9.92 2.01 5.77 18 0.012 0.0081 11.02 6.24 5.97 160.03 0.45
P72 B46 1.19 0.90 1.07 3.94 10.37 1.97 7.77 24 0.012 0.0096 25.89 8.24 6.83 174.03 (.42
¥ ]
Network N8: . E
Pipe Reach Basin  Area --¢- --c*A- --§um- ---Tc- --i-- --QAct Dia -Mamn -Slope -QFull Vfull -Vact -length -~tt--
---------- Id ac --c*A- - pin in/hr cfs in --n-- ft/ft cfs fps fps ft min
P80 B65 0.68 0.90 0.61 0.61 5.00 2.70 1.65 12 0.012 0.0051 2.96 3.77 3.66 124.48 0.57
P8l B63 0.510.90 0.46 1.07 5.57 2.62 2.81 15 0.012 0.0048 5.23 4.26 4.10 125.00 0.51
P82 B61 0.320.90 0.29 1.36 6.08 2.55 3.46 18 0.012 0.0295 21.10 11.94 8.37 26.40 0.05
t
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REACH SUMMARY

Network N5:
Pipe Reach Basin  Area --c- --c*A- --Sum- ---Tc- --i-~ --QAct Dia -Mann -Slope -QFull Vfull -Vact -Length --tt--

---------- Id ac --C*A- - min in/hr efs in --p-- ft/ft cfs fps fps ft nin

P55 B42 2.54 0,90 2.29 2.29 6.32 2.51 5.75 150,012 0.0100 7.55 6.15 6.38 269.22 0.70

P55A 2.29 7.03 2.42 5.52 18 0.012 0.0129 13.92 7.88 7.03 55.23 (.13
[ ] ¢

Network N9: . .
Pipe Reach Basin  Area --c- --C*A- --Sum- ---Tc- --i-- --QAct Dia -Mamn -Slope -QFull Vfull -Vact -Lemgth --tt--

---------- 1d ac --C*A- - min in/hr cfs in --n-- ft/ft cfs fps fps ft min

P90 B68A 1.73 0.90 1.56 1.56 6.32 2.51 3.92 150.012 0.0119 8.25 6.72 6.28 188.38 0.50

P91 B68 0.14 0.90 0.13 1.68 6.82 2.44 4,11 150.012 0.0122 8.33 6.79 6.41 118.11 0.31

P92 B67 0.62 0.90 0.56 2.2¢4 7.13 2.40 5.38 18 0.012 0.0122 13.56 7.69 6.86 49.01 0.12
] ]

Network N16: : s

Pipe Reach Basin  Area --c- --c*A- --Sum- ---Tc- --i-- --QAct Dia -Mamn -Slope -QFull Vfull -Vact -Length --tt--

---------- 1d ac --c*A- - min in/hr cfs in --n-- ft/ft cfs fps fps ft pin

p211 B211 0133 A

0.90 0.32 0.32 6.32 2.51 0.81 150.012 0.0133 8.
0.90 1

0
P210 B210 0. 0.13 0.45 6.83 2.44 1.10 15 0.012 0.0100

Network N11: g {

Pipe Reach Basin  Area --c- --c*A- --Sum- ---Tc- --i-- --QAct Dia -Mann -Slope -QPull Vfull -Vact -Length --tt--
---------- 1d ac --c*A- - min in/br cfs in --n-- ft/ft cfs fps fps ft min
110 B98 0.78 0.78 5.03 2.70 2.11 15 0.012 0,0080 61 118.85 0.43

0.87 0.90 6.
P111 B96 0.870.90 0.78 1.57 5.46 2.64 4.13 15 0.012 0.0079 §.
P112 B%4 0.28 0.90 0.25 1.82 5.84 2.58 4.69 18 0.012 0.0082 11

Network N12: .
Pipe Reach Basin  Area --c- --c*A- --§um- ---Tc- --i-- --QAct Dia -Mamn -Slope -QFull Vfull -Vact -Length --tt--
---------- 1d ac --c*A- - min in/hr cfs in --n-- ft/ft cfs fps fps ft nin

------------------------------
------------------------------------------------------------------------------------

P116 B92 0.2 0.90 0.22 0.22 5.03 2.70 0.58 12 0.012 0.0642 10.55 13.43 6.85 40.01 0.10
' 1

Network N10: ' i !

Pipe Reach Basin  Area --c- --c*A- --Sum- ---Tc- --i-- --QAct Dia -Mamn -Slope -QFull Vfull -Vact -Lemgth --tt--
---------- 1d ac --Cc*A- - min in/hr cfs in --p-- ft/ft cfs fps fps ft Bin

P95 B87 2,28 0.90 2.05 2.05 6.32 2.51 5.16 24 0.012 0.0025 13.34 4.25 3.77 247.19 1.09
P97 B85 0.320.90 0.29 2.3¢ 7.42 2.36 5.53 24 0.012 0,0025 13,23 4.21 3.81 91.79 0.40
P98 _ BB3 0.16 0.90 0.14 2.48 7.82 2.31 5.73 24 0.012 0.0026 13.47 4.29 3.90 69.35 0.30
P99 2,93 8.12 2,26 6.64 24 0.012 0,0056 19.84 6.32 5.39 110.02 0.34
P100 B8O 0.62 0.90 0.56 3.49 8.46 2.22 7.74 24 0.012 0.0056 19.76 6.29 5.60 161.08 0.48
P101 B78 0.65 0.90 0.56 4.08 48.94 2.15 8.76 24 0.012 0.0056 19.85 6.32 5.80 149.01 0.43
P102 B76 2.91 0.90 2.62 6.69 9.36 2.09 13.98 30 0.012 0.0056 35.81 7.30 6.49 120.00 (.31
P103 8.73 9.67 2.05 17.85 30 0.012 0.0058 36.40 7.42 6.99 104.02 0.25
P104 B73 0.510.90 0.46 9.19 9.92 2.01 18.47 30 0.012 0.0056 35.86 7.31 6.97 100.02 0.24
P105 B71 0.450.90 0.40 9.59 10.16 1.99 19.06 30 0.012 0.0056 35.87 7.31 7.02 100.00 0.24
P106 B69 0.44 0.90 0.40 9.99 10.40 1.97 19.66 30 0.012 0.0062 37.89 7.72 7.31 72.01 (.16
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Network N15:
Pipe Reach Basin  Area --c- --c*A- --§um- ---Tc- --i-- --QAct Dia -Mann -Slope -QPull Vfull -Vact -Length --tt--

---------- 1d ac --c*A- - min in/hr cfs in --p-- ft/ft cfs fps fps ft nin
207 B207 0.10 0.90 0.09 0.09 6.32 2.51 0.23 12 0.012 0.0200 5.89 7.50 3.43 100.00 0.49
P206 B206 0.12 0,90 0.11 0.20 6.81 2.45 0,48 12 0.012 0.0211 6.04 7.69 4.38 76.01 0.29
I I
Network N14: ‘ *
Pipe Reach Basin  Area --c- --ctd- --Sum- ---Tc- --i-- --QAct Dia -Mamn -Slope -QFull Vfull -Vact -Length --tt--
---------- Id ac --c*A- - min in/hr cfs in --p-- ft/ft cfs fps fps ft nin
P205 B205 0.20 0.90 8 0.18 6.32 2.51 0.45 12 0.012 0.0101 4.19 5.33 3.31 157.08 0.79
P204 B204 0.15 0.90 0,13 0.32 T7.12 2.40 0.76 12 0.012 0.0098 4.11 5.23 3.79 82.02 0.36
P203 WEO 4.50 0.63 3.36 16.39 1.53 5.15 24 0.012 0,0112 27,94 8.89 6.44 68.01 0.18
P202 B202 0.10 0.90 0.09 3.45 16.56 1,52 5.25 24 0.012 0.0106 27.24 8.67 6.36 160.05 0.42
P201 B201 0.12 0.90 0.11 3.56 16.98 1.50 5.34 24 0.012 0.0049 18.55 5.91 4.84 69.03 0.24
P200 3.5 17.22 1.49 5.30 24 0.012 0.0032 15.05 4.79 4.14 71.00 0.29
¢ )
Network N1: Y :
Pipe Reach Basin  Area --c- --c*A- --§um- ---Tc- --i-- --QAct Dia -Mann -Slope -QFull Vfull -Vact -Length --tt--
---------- Id ac --C*A- - min in/br cfs in --p-- ft/ft cfs fps fps ft min
P10 BBW 6.95 0.90 6.25 6.25 25.42 1.14 7.12 30 0.012 0.0025 23.96 4.88 4.04 200.00 0.83
P11 15.37 26.24 1.11 17.10 36 0.012 0.0026 39.68 5.61 5.12 135.03 0.4
P12 B22 £.17 0.90 3.75 22.55 26.68 1.10 24.80 36 0.012 0.0028 41.61 5.89 5.81 207.02 0.59
P13 B19 2,92 0.79 2,30 24.85 27.28 1.08 26.88 42 0.012 0.0052 84.66 8.80 7.41 214.06 0.48
P14 B17 0.77.0.90 0.69 25.55 27.76 1.07 27.27 42 0.012 0.0025 58.78 6.11 5.68 88.01 0.26
P15 30.85 28.02 1.06 32.68 42 0.012 0.0040 73.96 7.69 7.06 48.01 0.11
P16 B14 0.46 0.90 0.41 31.26 28.13 1.06 33.02 48 0.012 0.0038 103.06 8.20 6.92 61.01 0.15
P17 B12 0.66 0.90 0.59 34.14 28.28 1.05 35.91 48 0.012 0.0047 114.93 9.15 7.66 153.56 0.33
P18 Bl 2.33 0.82 1.90 36.04 28.61 1.04 37.55 48 0.012 0.0036 100.70 8.01 7.04 300.04 0.71
P19 B10 2.45 0.82 2,01 38.05 29.32 1.02 38.83 48 0.012 0.0035 98.69 7.85 7.00 231.40 0.55
P20 50.28 29.87 1.00 50.47 48 0.012 0.0036 100,55 8.00 7.58 39.01 0.09
P21 B07 0.14 0.90 0.13 50.41 29,96 1.00 50.47 48 0.012 0.0039 104,50 8,32 7.80 276.05 0.59
P22 53.97 30.55 0.98 52.96 54 0.012 0.0029 123,78 7.78 7.09 286.04 0.67
P23 53.97 31.22 0.96 51.73 54 0.012 0.0029 123.69 7.78 7.04 203.63 0.48
P24 53.97 31.70 0.94 50.84 54 0.012 0.0029 124.04 7.80 7.02 298.54 0.71
0.92 49.54 54 0.012 0.0029 123.25 7.75 6.94 236.36 0,57

] ]
1
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Routing based on Seattle family @ 10 yr freq
Bydraulic Gradeline for Reach HG1
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Bydraulic Gradeline for Reach Continued
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cfs in --n-- ft/ft
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-----------------------------------------------------------------------------------------------------------

3.07 18 0.012 0,0038

in/hr

2.94 24 0.012 0.0038 16.32 5.19 3.73
10.51 30 0.012 0.0038 29.48 6.01 5.21 185.01

cfs

1.57 429 3.85 165.51
97.13

fps

fps  ft

min

0.72
0.43
0.59

--QAct Dia -Mann -Slope -QFull Vfull -Vact -Length --tt--

cfs

in --p--

ft/ft

cfs

fps

fps ft

Bin

R T e e e e e s e e e s e e e e e e A N SIS RSESUS IR IR RERRRERRS

6.14 3.47 2.93 356.18 2.03

---------- 1d
P40 B40
P4l B38
P42 B33

1.97 18 0.012 0,0025

4.08 18 0.012 0,0078 10.84 6.14 5.40 103.82
4.72 18 0.012 0.0081 11.04 6.25 5.68
6.13 24 0.012 0.0068 21.76 6.93 5.64 155.00

63.07
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P44 B3l

REACH SUMMARY

0.07 0.90 0.06 3.59 9.31 1.68

Network N13:

Pipe Reach Basin
---------- Id

ALeg --C~ ~-Cik~ ~~Stk~ ~==1(~ =-1--
ac --c*}- - min in/hr

6.04 24 0.012 0.0114

--QAct Dia -Mamn -Slope
efs in --p-- ft/ft

20.28 9.00 6.79 124.06 0.30

-QFull Vfull -Vact -Length --tt--
cfs fps fps ft min

BZ1

Network N7:

Pipe Reach Basin

4,17 0.82 3.43 3.43 6.32 2.04

it

Areg =-¢- -~C*}- ~-§u- ~—-TC-

7.00 24 0.012 0.0037

-=QAct Dia -Mamn -Slope

16.11 5.13 4.69

-QFull Vfull -Vact -Length --tt--

---------- 1d ac ~-ckA- - @in in/br cfs in --n-- ft/ft cfs fps fps ft ain
P75 B53 0,52 0.90 0.47 0.47 6.32 2.04 0.96 12 0.012 0.0050 2.95 3.76 3.18 51.62 0.27
Network N6:

Pipe Reach Basin  Area --¢c- --c*A- --Sum- ---Tc- --i-- --QAct Dia -Nama -Slope -QFull Vfull -Vact -Length --tt--
---------- 1d ac --c*A- - min in/br cfs in --p-- ft/ft cfs fps fps ft min
P65 B36 0.73 0.90 0.66 0.66 6.32 2.04 1,34 12 0.012 0.0025 2.08 2.65 2.66 207.63 1.30
P66 B59 0.39 0.90 0.35 1.01 7.62 1.89 1.90 15 0.012 0.0026 3.87 3.15 2.97 140.87 0.79
P67 B57 0.46 0.90 0.41 1.42 8.41 1.79 2.55 15 0.012 0.0024 3.72 3.03 3.08 98.68 0.53
P68 B55 0.230.90 0.21 1.63 8.95 1.73 2.81 1B 0,012 0.0026 6.27 3.55 3.27 68.96 0.35
P69 2.10 9,30 1.68 3.53 18 0.012 0.0075 10.65 6.03 5.13 74.33 0.2
P70 2,10 9.5¢ 1.66 3.47 18 0.012 0.0078 10.85 6.14 5.18 172.63 0.56
P71 B48 0.86 0.90 0.77 2.87 10,10 1.59 4.58 18 0.012 0.0081 11.02 6.24 5.63 160.03 0.47
P12 B46 1.19 0.90 1.07 3.94 10.57 1.57 6.17 24 0.012 0.0096 25.89 8.24 6.41 174,03 0.45
Network N8:

Pipe Reach Basin  Area --c- --c*A- --Sum~ ---Tc- -=i-- --QAct Dia -Mann -§lope -QFull Vfull -Vact -Length --tt--
---------- Id ac --¢*A- - pin in/hr cfs in --n-- ft/ft cfs fps fps ft min
P80 B65 0.686 0.90 0.61 0.61 5.00 2.20 1.35 12 0.012 0.0051 3.77 3,49 124.48 0.60
P81 B63 0,51 0.90 0.46 1.07 5.60 2.13 2.28 15 0.012 0.0048 3 4.26 3.90 125.00 0.53
P82 B61 0.320.90 0.29 1.3 6.13 2,06 2.81 18 0.012 0.0295 21.10 11.94 7.87 26.40 0.06
Network N5:

Pipe Reach Basin  Area --c- --c*A- --Sum- ---Tc- --i-- --QAct Dia -Mamn -8lope -QFull Vfull -Vact -Length --tt--
---------- 1d ac --c*A- - min in/hr cfs in --n-- ft/ft cfs fps fps ft pin
P55 B42 2.54 0,90 2,29 2.29 6.32 2.04 4,67 150.012 0.0100 7.55 6.15 6.12 269.22 0.73
P55 2.29 7.06 1.95 4.46 18 0.012 0.0129 13.92 7.88 6.65 55.23 0.l4

Network N9:

Pipe Reach Basin -QFull VEull -Vact

--8ug~ ---T¢- --i-- --QAct Dia -Mann -Slope

---------- 1d ac --c*A- - min in/br cfs in --p-- ft/ft cfs fps fps ft nin

P90 B68A 1.73 0.90 1.56 1.56 6.32 2.04 3.18 15 0.012 0.0119 8.25 6.72 5.96 188.38 0.53
P91 B68 0.14 0.90 0.13 1.68 6.85 1.98 3.33 15 0.012 0.0122 4.33 6.79 6.07 118.11 0.32
P92 B67 0.62 0.90 0.56 2.24 7.18 1.94 4,35 18 0.012 0.0122 13.58 7.69 6.48 49.01 0.13
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REACH SUMMARY

Network N16:
Pipe Reach Basin  Area --c- --c*A- --Sum- ---Tc- --i-- --QAct Dia -Mann -Slope -QFull Vfull -Vact -Length --tt--

---------- 1d ac --c*A- - pin in/hr cfs in --n-- ft/ft cfs fps fps ft nin
P11 B211 0.36 0.90 0.32 0.32 6.32 2.04 0.66 150.012 0.0133 8.71 7.10 3.98 129.24 0.54
P210 8210 0.14 0.90 0.13 0.45 6.87 1.98 0.89 150.012 0.0100 7.53 6.14 3.91 94.37 0.40

Network N11:
Pipe Reach Basin  Area --c- --¢*A- --8um- ---Tc- =--i-- --QAct Dia -Mann -§lope -QFull Vfull -Vact -Length --tt--
---------- 1d ac --c*A- - min inf/hr cfs in --n-- ft/ft cfs fps fps ft pin

B e e e e e e e e e e e e e e e e e e e e e e e e e e e e

P110 B98 0.87 0.90 0.78 0.78 5.03 2.20 1.72 15 0.012 0.0080 6.75 5.50 4.36 118.85 0.45
P11l B96 0.87 0.90 0.78 1.57 5.49 2.14 3.35 150.012 0.0079 6.70 5.46 5.17 124.48 0.40
P112 B94 0.26 0.90 0.25 1.82 5.89 2.09 3.81 18 0.012 0.0082 11.14 6.31 5.41 59.46 0.18

Network N12:
Pipe Reach Basin  Area --c- --c*A- --§um- ---T¢- --i-- --QAct Dia -Mann -Slope -QFull Vfull -Vact -Length --tt--
—————————— Id ac --ctA- - min in/hr cfs in --p-- ft/ft cfs fps fps ft min

R e e R e e e A e e P e e

P116 B92 0.24 0.90 0.22 0.22 5.03 2.20 0.47 12 0.012 0.0642 10.55 13.43 6.44 40.01 0.10

Network N10:
Pipe Reach Basin  Area --c- --c*A- --Sum- ---Tc- --i-- --QAct Dia -Manmn -§lope -QFull Vfull -Vact -Length --tt--

---------- Id ac --c*d- - pin in/hr cfs in --n-- ft/ft cfs fps fps  ft min

P95 B87 2,286 0,90 2,05 2.05 6.32 2.04 4.19 24 0.012 0.0025 13.34 4.25 3.56 247.19 1.16
P97 B85 0.32 0.90 0.29 2.34 7.48 1.90 4.45 24 0.012 0.0025 13.23 4.21 3.60 91.79 0.42
P98 B83 0.16 0.90 0.14 2.48 7,91 1.85 4.60 24 0.012 0.0026 13.47 4.29 3.68 69.35 0.31
P99 2,93 8.22 1.81 5.32 24 0.012 0.0056 19.84 6.32 5.08 110.02 0.36
P100 B8O 0.62 0.90 0.56 3.49 8.58 1.77 6.18 24 0.012 0.0056 19.76 6.29 5.27 161.08 (.51
P101 B78 0.650.90 0.58 4.08 9.09 1.71 6.97 24 0.012 0.0056 19.85 6.32 5.46 149.01 0.45
P102 B76 2.91 0.90 2.62 6.69 9.54 1.65 11.08 30 0.012 0.0056 35.81 7.30 6.10 120.00 0.33
P103 8.73 9.87 1.62 14,10 30 0.012 0.0058 36.40 7.42 6.58 104.02 0.26
P104 B73 0.51 0,90 0.46 9.19 10.14 1.59 14,62 30 0.012 0.0056 35.86 7.31 6.57 100.02 0.25
P105 B71 0.450.90 0.40 9.59 10.39 1.58 15.12 30 0.012 0.0056 35.87 7.31 6.63 100.00 0.25
P106 B69 0.44 0.90 0.40 9.99 10.64 1.56 15.60 30 0.012 0.0062 37.89 7.72 6.96 72.01 0.17

Network N15:
Pipe Reach Basin  Area --c- --c#A- --Sum- ---Tc- --i-- ~-QAct Dia -Mamn -§lope -QFull Vfull -Vact -Length --tt--

---------- Id ac --c*h- - pin in/hr  cfs in --p-- ft/ft cfs fps fps  ft min

it R b b b R e P e e e e e e

P207 B207 0.10 0.90 0.09 0.09 6.32 2.04 0,18 12 0.012 0.0200 5.89 7.50 3.22 100.00 0.52
P206 B206 0.12 0.90 0.11 0.20 6.84 1.98 0.39 12 0.012 0.0211 6.04 7.69 4.11 76.01 0.31

Network N14:
Pipe Reach Basin  Area --c- --c*A- --Sum- ---fc- --i-- --QAct Dia -Mann -§lope -QFull Vfull -Vact -Length --tt--

---------- Id ac --c*A- - pin in/hr cfs in --p-- ft/ft cfs fps fps  ft pin

P205 B205 0.20 0.90 0.18 0.18 6.32 2.04 0.37 12 0.012 0.0101 4.19 5.33 3.12 157.08 0.84
P204 B204 0.15 0.90 0.13 0.32 7.16 1.94 0.6L 12 0.012 0.0098 4.11 5.23 3.57 82.02 0.38
P203 WEO £,50 0.63 2.85 3.36 16.39 1.24 4,19 24 0.012 0.0112 27.94 8.89 6.07 68.01 0.19
P202 8202 0.10 0.90 0.09 3.45 16.57 1.24 4,27 24 0.012 0.0106 27.24 8.67 6.00 160.05 0.44
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REACH SUMMARY

P201 B201 0.12 0.90 0.11 3.56 17.02 1.22 4.3¢ 24 0.012 0,0049 18.55 5.91 4.57 69.03 0.25
P200 3.56 17.27 1.21 4.31 24 0.012 0.0032 15.05 4.79 3.92 71.00 0.30

Network N1:
Pipe Reach Basin  Area --¢- --c*A- --Sug- ---T¢- --i-- --QAct Dia -Namn -Slope -QFull Vfull -Vact -Length --tt--

---------- Id ac -~c*A- - min infhr cfs in --p-- ft/ft cfs fps. fps ft  min

P10 BBW 6.95 0.90 6.25 6.25 25.42 0.94 5.89 30 0.012 0.0025 23.96 4.86 3.83 200.00 0.87
P11 15.37 26.29 0.92 14,21 136 0.012 0.0026 39.68 5.61 4.88 135.03 0.46
P12 B22 £.17 0.90 3.75 22.55 26.75 0.92 20.64 36 0.012 0.0028 41.61 5.8% 5.56 207.02 0.62
P13 B1Y 2,92 0.79 2.30 24.85 27.37 0.90 22.43 42 0.012 0.0052 B84.66 8.80 7.05 214.06 0.51
P14 B17 0,77 0.90 0.69 25.55 27.87 0.89 22.80 42 0.012 (.0025 58.78 6.11 5.42 88.01 0.27
P15 30.85 28.14 0.89 27.37 42 0.012 0.0040 73.96 7.69 6.74 48.01 0.12
P16 B14 0.46 0.90 0.41 31.26 28.26 0.88 27.66 48 0.012 0.0038 103.06 8.20 6.59 61.01 0.15
P17 B12 0.66 0.90 0.59 34.14 28.42 0.88 30.10 48 0.012 0.0047 114.93 9.15 7.31 153.56 0.35
P18 Bl1 2,33 0.82 1.90 36.04 28.77 (.87 31.53 48 0.012 0.0036 100.70 8.01 6.72 300.04 0.74
P19 B10 2.45 0.82 2.01 38.05 29.51 0.86 32.72 48 0.012 0.0035 98.69 7.85 6.69 231.40 0.58
P20 50.28 30.09 0.85 42.65 48 0.012 0,0036 100.55 8.00 7.27 39.01 0.09
P21 BO7 0.14 0.90 0.13 50.41 30.18 0.85 42.67 48 0.012 0.0039 104.50 B8.32 7.48 276.05 0.62
P22 53.97 30.79 0.83 45.02 54 0.012 0.0029 123.78 7.78 6.79 286.04 (.70
P23 53.97 31.50 0.82 44.26 54 0.012 0.0029 123.69 7.78 6.76 203.63 0.50
P24 53.97 32.00 0.81 43.72 54 0,012 0.0029 124.04 7.80 6.75 298.54 0.74
P25 53.97 32.73 0.80 42.92 54 (.012 0.0029 123.25 7.75 6.69 236.36 0.59

e |

AN

G, (c 1A)

) S



_—..-—_.-_.......——..-_-.-..—_—__.__.--_-.---.-.-..—.....-.-._..._......—_....
_-..._......_-.......-_._._....__.._._._.._._..__._.....__..._....__...._.—__._...__._.

REACH SUMMARY

—— . ——— ———— i ———

Routing based on Seattle family @ 100 yr freq —e QNSITE STORM Event
Hydraulic Gradeline for Reach HGl

¢-FRON-)> ¢--T10--> <FLOW> floss Ent_HGL Entloss ExtLoss Outlet Inlet Applead BndHead JunHead HeadWtr -cb/mh-
---------------- cfs -loss- -Elev-- --loss- --loss- --Elev- --Elev- --loss- --loss- --loss- --Elev- --Rig--

-------------------------------------------------------
....................................................

-----------------------------

(B02

CB03 CB02 65.93 0.19 28.39 0.05 027 2671 25.86 0.28 0.0 -0.01 20,43 36.00 @25 EL5)
(BO4 CBO3 §7.36 0.29 28.63 0.06 0.28 28.96 26.74 0.29 0.05 -0.00 28,72 34.00

CB05 CB04 68.33 0.29 20.88 0.06 0.29 29.23 27.3¢ 0.30  0.06 -0.00 28,99 36.00

CB06 CBOS §9.69 0.5 29.47  0.06 0,30 29.82 28.19 0.43 0.00 0.02 29.41 35.53

CB07 CBO6 66.21 0.50 29.91 0.09 0.43 3043 27.33  0.43  0.00 0.00 30.00  34.56

(B09 CB07 66.20 0.06 30.05 0,09 0.43 30.57 27.47 043 057 031 3102 35.30

(B10 CB09 50.89 0.25 31,27 0.05 0.25 3158 28.05 0.2¢ 0.03 0.0 31,31 35.00

(B11 CB10 9.15 0.30 31.67 0.05 0.24 3195 20.11 0.2 0.29 0.0 32,03 35.00

CB12 CB11 6.99 0,13 32.11  0.04 022 32.37 29.80 025 0.3 029 3.7 35.39

(B14 CB12 42.19 0.04 32.78  0.0¢ 0.18 33.00 29.98 0.31 0.00 0.00 32.69 35.13

(B16 (Bl4 .75 0.07 32.77 0.6 0.31 33.14 30.24 021 028 0.03 3324 3478

(B17 CB16 35.65 0.09 33.33 0.04 0.21 33.59 30.3¢ 0.21 0.00 0.00 33.39 34.78

(B19 (817 .13 0.22 33.61  0.04 0.21 33.86 3l.44 0.33  0.00 0.02 33.55 36.50

(B21 (B19 1238 0.41 33.97  0.07 0.33 3436 32.09 019 0.25 015 3457 36.51

(B23 (p21 22,33 0.13 3470 0.03  0.15 34.89 32.23 0.18 0.24 0.04 3499 3875

CB24 (823 9.28 0.09 35.07 0.01 0.06 35.14 32.49 0.00 0.00 0.00 35.14 39.00 / weo ford
(B09 i1.02

(B67 CB0Y 6.87 0.18 31.20 0.05 0.23 31.48 27.35 0.28 0.00 0.06 31:2? 34.87
(B68 CB67 5.2 0.66 31.92 0.06 0.28 32.26 29.38 0.25 0.00 0.00 32.02 35.15
(B68A  (CBGS 4,96 0.94 32.97 0.05 0.25 33.27 3123 0.00 0.00 0.00 33.27 33.69 /

CB09 31.02

(B69 CB09 25.80 0.24 31.27 0.09 0.43 31.78 27.63 0.40 0.00 0.01 31.39 35.12
(B71 (B69 25.05 0.32 31,70 0.08 0.40 32.19 28.16 0.3 0.00 0.01 31.82 35.15
(B73 (871 24,32 0.30 32.12 0.08 0.38 32.58 28.69 0.35 0.00 0.01 32.23 35.15
CB75 (B73 23.43 0.29 32,52 0.07 0,35 32.95 29.26 0.22 0.00 0.04 32.78 35.78
CB76 (B75 18.28 0.20 32.98 0.04 0,22 3324 29.76 0.20 0.00 0,08 33.11 34.94
(B78 CB76 11,40 0.32 33.43 0.04 0.20 33.686 30.49 0.16 0.00 0,02 33.54 36.29
(B8O CB78 10.01 0.27 33.81 0.03 0.16 3400 31.33 0.12 0.00 0,02 33.90 37.89
(882 CB80 8.56 0.13 3403 0.02 0.12 3417 31.90 0,09 0.11  0.01 3421 39.20
(B83 (882 7,36 0.06 34.27 0.02 0.09 34,37 32.04 0.08 0.00 0.00 34.30 38.51
(B85 (883 707 0.08 34,37 0.02 0.08 3447 32.26 0.07 0.00 0.00 3440 38.21
(B87 (B8S 6.5 0.18 3458  0.01 0.07 34.66 32.87 0.00 0.00 0.00 34.66 36.17 /
(B75 32.18

(894 (875 5.95 0.16 32.94 0.04 0,18 33.15 29.3¢ 0.28 0.00 0.03 32.90 35.14
CB96 (B94 522 0.69 33.59 0.28 33.93 30.95 0.07 0,00 0.04 33.90 35.12
(B98 CB96 2.66 0.17 3407 0.01 0.07 3415 31.09 0.00 0.00 0.00 3415 35.147

CB75 32.78
(B90 (B75 0.73 0.01 32.79 0.00 0.01 32.81 31.08 0.00 0.00 0.00 32.81 35.15/

(B13 (Bi2 7.04 0.21 32,95 0.05 0.25 33.25 30.07 0.55 0.01 -0.02 32:69 34.98 /

MO n’imo('y
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REACH SUMMARY

Bydraulic Gradeline for Reach Continued
¢-FROM-> <~-T0--> <FLOW> floss Ent_HGL EntLoss Extloss Outlet Inlet AppHead BndHead JunHead HeadWtr -cb/mh-
cfs -loss- -Elev-- --loss- --loss- --Elev- --Elev- --loss- --loss- --loss- --Elev- --Rim-- ;%l‘,£>,d;

SSSSIoIIIZSoISISSISIooIZIISIIOSSSSISIIEEEEISISIIIIESIIISSIIISIIISSSIISISSISSESIIISRNEIISISIISISIISISIIZIIIaSII:

(B42 (B13 7.2 2.90 35.60 0.11  0.55 36,25 34.13  0.00 0.00 0.00 35.34% 35.24 X
IEE ExjinT Foi
(B16 33.24 OlkERlAnmD fiea:
(B61 CB16 4,40 0.04 33.28 0.02 0.10 33.39 30.36 0.13 0.01 0.02 33.30 35.06 RouTES
CB63 CB61 3.5 0,32 33.62 0.03 0.13 33.77 30.98 0.11 0.00 0.05 33.71 35.12
CB65 CB63 2.08 0.36 34.07 0.02 0.11 34,20 31.53 0.00 0.00 0.00 3420 3513y
CB16 33.24
CB46 CB16 10.13 0,30 33.54 0.03 0.16 33.73 31.44 0.28 0.00 0.07 33.52 35.13
CB48 CB46 7.53  0.70 34.21 0.06 0.28 34,55 32.79 0.16 0.01 0.04 34.44 36.59
CBS50 (B48 5.67 0.43 34,86 0.03 0.16 35.06 33.99 0.16 0.0 -0.00 34.92 38.29
(B52 CB50 5.74 0.16 34.96 0.03 0.16 35.16 34,55 0.10 0.14 0.02 35.21 139.12
CB55 CB52 4.5¢ 0.13 35,33 0.02 0.10 3545 3466 0.17 0,00 0.02 35.30 38.41
CBST (CB55 4,08 0.33 35.82 0.03 0.17 36.03 3493 0.09 0.00 0.02 35.96 36.22
(B59 CBST 3,00 0.26 36.22 0.02 0.09 36.33 3520 0.11 0,00 0.03 36.26 37.90
CB36 CB59 2.09 0.61 36.86 0.02 0.11 37,00 35.70 0.00 0.00 0.00 37.00 38.12¢
CB52 35.21
(B53 (CB52 1.49 0.08 3529 0.00 0.06 3536 34.59 0.00 0.00 0.00 35.36 343/
CB23 34.99
CB25 (B23 16.70 0.26 35,25 0.04 0.18 35.46 32.86 0.03 0.00 0.03 35.46 36.85
(B27 CB25 §,63 0.03 35.49 0.01 0.03 35.54 32.93 0.1 0.00 ~-0.00 35.42 36.78
(B29 CB27 419 0.29 3571  0.02 0.1 35.85 33.59 0.00 0.00 0.00 35.85 36.42Y
(B23 34.99
(831 (823 9.92 0.20 35.19 0.03 0.15 35.37 33.45 .16 0.00 ~-0.00 35.22 139.16
(B32 ()1 9.97 0.26 35.47 0.03 0.16 35.66 3451 0.29 0.00 0.06 35.44 38.60
CB33 CB32 7.65 0,28 35.60 0.06 0.29 35095 35.17 0.21 0.29 0.03 36.05 39.53
CB38 (B33 6.5 0.34 36.39 0.04 0,21 36.65 35.81 0.05 0.00 0.03 36.63 39.03
CB40 CB38 3.07 0,22 37.00 0.01 0.05 37.06 36.48 0.00 0.00 0.00 37.06 39.15/
Ve Freo0in
Network N2:
Pipe Reach Basin  Area --c- --c*A- --Sum- ---T¢- --i-- --QAct Dia -Mamn -Slope -QFull Vfull -Vact -Length --tt--
---------- Id ac --c*A- - min in/hr cfs in --p-- ft/ft cfs fps fps ft pin
P30 B29 2.03 0.74 1.50 1.5 6.32 3.19 4.79 18 0.012 0.0038 7.57 4.29 4.28 165.51 0.64
pil 1.50 6.97 3.09 4.63 24 0.012 0.0038 16.32 5.19 4.24 97.13 0.38
P32 B25 4.83 0.83 4.02 5.52 7.35 3.02 16.70 30 0.012 0.0038 29.48 6.01 5.86 185.01 0,53
Network N3:
Pipe Reach Basin  Area --c- --c*A- --Sum~ ---Tc- --i-- --QAct Dia -Mamnn -Slope -QFull Vfull -Vact -Length --tt--
---------- 1d ac --c*A- - min in/hr cfs in --n-- ft/ft cfs fps fps ft pin
P40 B40 1.07 0,90 0.96 0.9 6.32 3.19 3.07 18 0.012 0.0025 6.14 3.47 3.29 356.18 1.8
P4l B33 1.45 0.90 1.31 2.27 8.13 2.90 6.58 18 0.012 0.0078 10.84 6.14 6.08 103.82 0.28
P42 B33 0.46 0.90 0.41 2.68 8.42 2.85 7.65 18 0.012 0.0081 11.04 6.25 6.37 63.07 0.17
P43 B32 0.94 0.90 0.85 3.5 8.58 2.83 9.97 24 0.012 0.0068 21.76 6.93 6.42 155.00 0.40



P44 B3l
Network N13:
Pipe Reach Basin

Id

----------

0.07 0.90

Area --c- --c*A- --§um- ---Tc-

0.06

REACH SUMMARY

3.59 8.98 2.76

wfive

--c%A- - pin in/hr

9.92 24 0,012 0.0114

--QAct Dia -Mann -Slope
cfs in --n-- ft/ft

28.28 9.00 7.78 124.06 0.27

-QFull Vfull -Vact -Length --tt--
cfs fps fps ft nin

T L e P PP LT P e L L P L e P e P T e e e e R P e e R e e ]

Network N7:
Pipe Reach Basin
Id

4,17 0.82

Area --c- --ctA-

3.4

i

-=5ug- ---T¢-
-=C*A~ - min

10,93 24 0.012 0.0037

--QAct Dia
cfs in

-Mann -Slope
--n-- ft/ft

-QFull Vfull -Vact -Length --tt--
cfs fps fps ft ain

T E e et e e e e e e e e e e e e e e e

Network N6:
Pipe Reach Basin

---------- 1d
65 B36

Pe6 B59

P67 B57

P68 B5S

P69

P70

P B8

P12 BAS

Network N8:
Pipe Reach Basin

---------- 1d
P30 BE5
P81 B63
P82 B61

Network N5:
Pipe Reach Basin
1d

Network N9 :
Pipe Reach Basin

0.52 0.90 0.47

Area --c- --cth-

Area --c- --C*A-

ac

0.68 0.90 0.61
0.51 0.90 0.46
0.32 0.90 0,29

0.47 6.32 3.19

--Su- ---T¢- ==i--
--c*A- - min in/hr

LN O =] =] =] OO WO =
o B R O -

--Sug- ---Tg- ~-i--
~-c*A- - min in/hr

--5up- ---Tc~ --i--
--g*A- - pin in/hr

0,012 0.0050

-Mann -Slope
cfs in --n-- ft/ft
12 0.012 0.0025
15 0.012 0.0026
15 0.012 0.0024
18 0.012 0.0026
18 0.012 0.0075
18 0.012 0.0078
18 0.012 0.0081
24 0.012 0.0096

€ =3 N LN e e L) B
= LN on = U OO
el Lad =3 o o= OO £ WD

—

--QAct Dia -Mann -Slope
cfs in --n-- ft/ft

12 0,012 0.0051
15 0.012 0.0048
18 0.012 0.0295

--QAct Dia -Mann -§lope
cfs in --p-- ft/ft

2,95 3.76 3.57 51.62 0.24

-QFull Vfull -Vact -Length --tt--

T T T T T e L L e R L PR R S L L e e bt b b b Pt ittt

mmmssmssssssssss==ss==s=sssSSSSSSSSSSSIISIISSSSSSSSSSSSsSssssISSISISIsSssssIIsIssIsas

cfs fps fps ft nin
2.08 2.65 2.67 207.63 1.30
3.87 3,15 3.28 140.87 0.72
3.72 3.03 3.32 98.68 0.50
6.27 3.55 3.65 68.96 0.32
10.65 6.03 5.81 74.33 0.2
10.85 6.14 5.88 172.63 0.49
11.02 6.24 6.34 160.03 0.42
25.89 8,24 7.33 174.03 0.40
-QFull Vfull -Vact -lLength --tt--
cfs fps fps ft min
2.96 3.77 3.85 124.48 0.54
5.23 4,26 4.32 125,00 0.48
21.10 11,94 8.95 26.40 0.05

-QFull Vfull -Vact -Length --tt--
cfs fps fps ft min

SmEmszTIETEsIISsSEESSSSSsSSEIISSoISSSITISSISISEIISSIICISSSSSSSSSSSSSSISIIIEISSSIZIIZIIIIZISISS

2,54 0.90 2.29

Area --c- --c*A-

-=Jum~ =--Te- =-i--
--c*A- - min in/hr

7.29 15 0,012 0.0100
7.04 18 0.012 0.0129

-~QAct Dia -Mann -§lope
¢fs in --n-- ft/ft

-QFull vfull -Vact -Length --tt--
cfs fps fps ft pin

smm==ssosissSssSooESSSSSCSISSIISISIIIISSIIISSSITIIISISSSSSISSSSESISSTIoSESSISSSESSSISISSSSISISSSIsSIsIoszIoIIIooaIo:

---------- 1d
P90 B68A
P91 B68
P92 B67

4,96 15 0.012 0.0119
5.24 15 0.012 0.0122
6.87 18 0.012 0.0122
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REACH SUMMARY

Network N16:
Pipe Reach Basin  Area --Cc- --c*A- --Sum- ---Tc- --i-- --QAct Dia -Mamn -Slope -QFull Vfull -Vact -Leagth --tt--

---------- 1d ac --ctA- - pin in/hr cfs in ~--p-- ft/ft cfs fps fps ft pin
i BRI 035090 032 0.32 6.32 3.19 1.03 15 0.012 0.0133 8.71 1.10 453 120.24 0.48
210 8210 0.140.90 0.13 0.45 6.80 3.11 1.40 150.012 0.0100 7.53 6.14 4.46 94.37 0.35

Network N11:
Pipe Reach Basin  Area --c- --c*A- --Sum- ---fc- --i-- --QAct Dia -Mamn -Slope -QFull Vfull -Vact -Lemgth --tt--
---------- Id ac -=ct}- - pin in/hr cfs in --n-- ft/ft cfs fps fps  ft nin

----------------------------------------------------------------------------

--------------------------------------------------------

P110 B98 0.87 0.90 0.78 0.78 5.03 3.40 2.66 150.012 0.0080 6.75 5.50 4.90 118.85 0.40
P11l B96 0.87 0.90 0.78 1.57 5.44 3,33 5.22 15 0.012 0.0079 6.70 5.46 5.68 124.48 0.37
P112 B34 0.28 0.90 0.25 1.82 5.80 3.27 5.95 18 0.012 0.0082 I1.14 6.31 6.06 59.46 0.16

Network N12:
Pipe Reach Basin  Area --c- --c*A- --Sum- ---T¢- --i-- --QAct Dia -Mamn -Slope -QFull Vfull -Vact -Leagth --tt--
---------- Id ac -=¢#l- - pin in/hr cfs in --n-- ft/ft «cfs fps fps  ft min

-------------------------------------------------------------------------------

------------------------------------------------------------------

-----------------------------------

P116 B92 0.24 0.90 0.22 0.22 5.03 3.40 0.73 12 0.012 0.0642 10.55 13.43 7.33 40.01 0.09

Network N10:
Pipe Reach Basin  Area --c- --c*A- --Sum- ---Tc- --i-- --QAct Dia -Mann -Slope -QFull Vfull -Vact -Length --tt--

---------- Id ac --c*A- - pin in/hr cfs in --n~- ft/ft cfs fps fps  ft min

P95 B87 2.28 0.90 2.05 2.05 6.32 3.19 6.5 24 0,012 0.0025 13.34 4.25 4.00 247.19 1.03
P97 B85 0,32 0,90 0.29 2.3¢ 7.35 3.02 7.07 24 0.012 0.0025 13.23 4.21 4.05 91.79 0.38
P98 B83 0.16 0.90 0.14 2.48 7.73 2.96 7.36 24 0.012 0.0026 13.47 4.29 4.15 69.35 0.28
P99 2.93 8.01 2,92 8.56 24 0.012 0.0056 19.84 6.32 5.76 110.02 0.32
P100 B8O 0.62 0.90 0.56 3.49 8.33 2.87 10.01 24 0.012 0.0056 19.76 6.29 5.97 161.08 0.45
P101 B78 0.65 0.90 0.58 4.08 8,78 2.80 11.40 24 0.012 0.0056 19.85 6.32 6.18 149.01 0.40
P102 B76 2.91 0,90 2.62 6.69 9.18 2.73 18.286 30 0.012 0.0056 35.81 7.30 6.94 120.00 0.29
P103 8.73 9.47 2.69 23.43 30 0.012 0.00586 36.40 7.42 7.44 104.02 0.23
P104 873 0.51 0,90 0.46 9.19 9,70 2.65 24.32 30 0.012 0.0056 35.86 7.31 7.41 100.02 0.22
P105 B71 0.45 0,90 0.40 9.59 9.93 2.61 25.05 30 0.012 0.0056 35.87 7.31 7.46 100.00 0.22
P106 B69 0.44 0.90 0.40 9.99 10,15 2.58 25.80 30 0.012 0.0062 37.89 7.72 7.84 72,01 0.15

Network N15:
Pipe Reach Basin  Area --c- --c*A- --Sus- ---Tc- --i-- --QAct Dia -Mamn -Slope -QFull Vfull -Vact -Length --tt--

---------- 1d ac --¢tA- - pin in/hr cfs in --p-- ft/ft cfs fps fps  ft min
P207 B207 0,10 0.90 0.09 0.09 6.32 3.19 0.29 12 0.012 0.0200 i.ag 7.50 3.68 100.00 0.45
P206 B206 0,12 0.90 0.11 0.20 6.78 3.12 0.62 12 0.012 0.0211 6,04 7.69 4.70 76.01 0.27

Network N14:
Pipe Reach Basin  Area --c- --c*A- --Sum- ---T¢- --i-- --QAct Dia -Mann -Slope -QFull Vfull -Vact -Length --tt--

---------- 1d ac --c*A- - gin in/hr cfs in --n-- ft/ft cfs fps fps ft ain

P205 B205 0.20 0.90 0.18 0.18 6.32 3.19 0.57 12 0.012 0?0101 4,19 5.33 3.55 157.08 0.74
P204 B204 0.150,90 0.13 0.32 7,06 3.07 0.97 12 0.012 0.0098 4.11 5,23 4.06 82.02 0.34
P203 HEQ 4,50 0.63 2.85 3.36 16.39 1.95 6.57 24 0.012 0.0112 27.94 8.89 9 68.01 0.16
P202 B202 0.10 0.90 0.09 3.45 16.55 L1.94¢ 6.70 24 0.012 0.0106 27.24 8.67 6.81 160.05 0.39



JDE

REACH SUMMARY
P201 B201 0.12 0,90 0.11 3.56 16.94 1.91 6.82 24 0.012 0.0049 18.55
P200 3.56 17.17 1.90 6.76 24 0.012 0.0032 15.05
Network N1:
Pipe Reach Basin  Area --c- --c*A- --Sum- ---Tc- --i--
---------- 1d ac --c*A- - pin in/hr cfs in --p-- ft/ft cfs
P10 BBW §.95 0.90 6.25 6.25 25.42 1.48 9.28 30 0.012 0.0025 23.96
P11 15.37 26.19 1.45 22.33 36 0.012 0.0026 39.68
P12 B22 4,17 0.90 3.75 22.55 26.60 1.44 32.38 36 0.012 0.0028 41.61
P13 B19 2.92 0.79 2.30 24.85 27.16 1.41 35.13 42 0.012 0.0052 84.66
P14 B17 0,77 0.90 0.69 25.55 27.61 1.40 35.65 42 0.012 0.0025 58.78
P15 30.85 27.85 1.39 42,75 42 0.012 0.0040 73.96
P16 B14 0.46 0.90 0.41 31.26 27.96 1.38 43.19 43 0.012 0.0038 103.06
P17 B12 0.66 0.90 0.59 34.14 28.10 1.38 46.99 48 0.012 0.0047 114.93
P18 B11 2,33 0,82 1.90 36.04 28.41 1.36 49.15 48 0.012 0.0036 100.70
P19 B10 2.45 0.82 2.01 38.05 29.07 1.34 50.89 48 0.012 0.0035 98.69
P20 50,28 29.58 1.32 66.20 48 0.012 0.0036 100.55
p2l B07 0.14 0,90 0.13 50.41 29.67 1.31 66.21 48 0.012 0.0039 104.50
P22 53.97 30.22 1.29 69.69 54 0.012 0.0029 123.78
P23 53.97 30.85 1.27 68.33 54 0.012 0.0029 123.69
P24 53.97 31.30 1.25 67.36 54 0.012 0.0029 12¢.04
P25 53.97 31.96 1.22 65.93 54 0.012 0.0029 123.25
PIPE REACH ID No. P10 K_, ( )
From: CB24 To: CB23 ‘ Qe C'M.
Pipe Diameter: 2.50 £t n: 0.0120
Pipe Length 200.00 ft s: 0.0025
Up invert 31..97 1TE down invert: 3. .
Collection Area: 6.95 Ac.
Design Flow 9.28 cfs Dsgn Depth:
Pipe Capacity 23.96 cfs
Design Vel 4.33 fps Travel Time:
Pipe Full Vel 5.01 fps
PIPE REACH ID No. P100
From: CB80 To: CB78
Pipe Diameter: 2.00 Bt n: 0.0120
Pipe Length 161.08 ft s: 0.0056
Up invert 30.76 ft down invert: 29.
Collection Area: 3.88 Ac.
Design Flow 10.01 cfs Dsgn Depth:
Pipe Capacity : 19.76 cfs
Design Vel 5.9 fps Travel Time:
Pipe Full Vel 6.45 fps

69.03
71.00

831 5.1
£79 4.4]

fps - fps ft
4,88 4.33 200.00
5.61 5.47 135.03
5.89 6.13 207.02
8.80 7.95 214.06
.11 6.05 88.01
7.69 1.53 48.01
8.20 7.43 61.01
9.15 8.23 153.56
8.01 7.54 300.04
7.85 1.49 231.40
8.00 8.07 39.01
8.32 8.32 276.05
7.78 1.58 286.04
1.78 1.54 203.63
7.80 7.53 298.54
7.75 1.46 236.36
47

1.38 TE
0.77 min

86

1.08 It
0.45 min

0.22
0.27

--QAct Dia -Mann -Slope -QFull Vfull -Vact -Length --tt--

Bin

= — B — A — N — I — I — I — B — O — A I — B
. - - - - - . - - - - - - -
L O UM Lo WUN OO = O = o = B N O = =3
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REACH SUMMARY
PIPE REACH ID No. P1l01
From: CB78 To: CB76
Pipe Diameter: 2.00 ft n: 0.0120
Pipe Length : 149.01 ft s: 0.0056
Up invert 29.86 ft down invert:
Collection Area: 4.53 Ac.
Design Flow 11.40 cfs Dsgn Depth:
Pipe Capacity 19.85 cfs
Design Vel : 6.18 fps Travel Time:
Pipe Full Vel : 6.48 fps
PIPE REACH ID No. P102
From: CB76 To: CB75
Pipe Diameter: 2.50 ft n: 0.0120
Pipe Length : 120.00 ft s: 0.0056
Up invert 29.02 ft down invert:
Collection Area: 7.44 Ac.
Design Flow : 18.28 cfs Dsgn Depth:
Pipe Capacity : 35.81 cfs
Design Vel - 6.94 fps Travel Time:
Pipe Full Vel : 7.49 fps '
PIPE REACH ID No. P103
From: CB75 To: CB73
Pipe Diameter: 2.50 1Tt n: 0.0120
Pipe Length 104.02 ft s: 0.0058
Up invert 28.35 £t down invert:
Collection Area: 9.70 Ac.
Design Flow : 23.43 cfs Dsgn Depth:
Pipe Capacity : 36.40 cfs
Design Vel 7.44 fps Travel Time:
Pipe Full Vel 7.61 fps
PIPE REACH ID No. P104
From: CB73 To: CB71
Pipe Diameter: 2:50 It n: 0.0120
Pipe Length 100.02 £t s: 0.0056
Up invert 27.75 £t down invert:
Collection Area: 10.21 Ac.
Design Flow s 24 .32 cfs Dsgn Depth:
Pipe Capacity 35.86 cfs
Design Vel : 7.41 fps Travel Time:
Pipe Full Vel : 7.50 fps

29.

28.

27.

27 «

02
1.14 £t

0.40 min

35
k32 kb

0.29 min

79
153 Et

0.23 min

19
1.58 tt

0.22 min
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REACH SUMMARY
PIPE REACH ID No. P105
From: CB71 To: CB69
Pipe Diameter: 2:50 ft n: 0.0120
Pipe Length 100.00 £t s: 0.0056
Up invert - 27.19 ft down invert:
Collection Area: 10.66 Ac.
Design Flow 25.05 cfs Dsgn Depth:
Pipe Capacity 35.87 cfs
Design Vel : 7.46 fps Travel Time:
Pipe Full Vel : 7.50 fps
PIPE REACH ID No. P106
From: CB69 To: CBO9
Pipe Diameter: 2.50 ft nz: 0.0120
Pipe Length 72.01 £t s: 0.0062
Up invert $ 26.63 ft down invert:
Collection Area: 11.10 Ac.
Design Flow - 25.80 cfs Dsgn Depth:
Pipe Capacity : 37.89 cfs
Design Vel - 7.84 fps Travel Time:
Pipe Full Vel : 7.92 fps
PIPE REACH ID No. Pl1
From: CB23 To: CB21
Pipe Diameter: 3.00 ft n: 0.0120
Pipe Length 135.03 £E s: 0.0026
Up invert 3147 T down invert:
Collection Area: 17.80 Ac.
Design Flow 22.33 cfs Dsgn Depth:
Pipe Capacity 39.68 cfs
Design Vel 5.47 fps Travel Time:
Pipe Full Vel 5.76 fps
PIPE REACH ID No. P110
From: CB98 To: CB96
Pipe Diameter: 1.25 £t n: 0.0120
Pipe Length 118.85 £t s: 0.0080
Up invert 30,77 £t down invert:
Collection Area: 0.87 Ac.
Design Flow 2.66 cfs Dsgn Depth:
Pipe Capacity 6.75 cfs
Design Vel 4.90 fps Travel Time:
Pipe Full Vel 5.64 fps

o ot o e e T e Ram e e e e g e e T s e e e e e A S e S R S e e S S

26.63

26.

31.

29,

1.62 £t

0.22 min

18
1.59 £t

0.15 min

12
1.68 It

0.41 min

82
0.68 ft

0.40 min
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PIPE REACH ID No. P11l1
From: CB96 To: CB94
Pipe Diameter: 1.25 % n: 0.0120
Pipe Length : 124.48 ft s: 0.0079
Up invert z 29.82 ft down invert: 28.84
Collection Area: 1.74 Ac.
Design Flow 5.22 cfs Dsgn Depth: 0.88 ft
Pipe Capacity 6.70 cfs
Design Vel - 5.68 fps Travel Time: 0.37 min
Pipe Full Vel : 5.60 fps
PIPE REACH ID No. P112
From: CB94 To: CB75
Pipe Diameter: 1.50 ft n: 0.0120
Pipe Length 59.46 ft s: 0.0082
Up invert : 28.84 ft down invert: 28 .35
Collection Area: 2.02 Ac.
Design Flow 5.95 cfs Dsgn Depth: 0.82 £t
Pipe Capacity 11.14 cfs
Design Vel 6.06 fps Travel Time: 0.16 min
Pipe Full Vel 6.47 fps
PIPE REACH ID No. P115
From: CB92A To: CB92
Pipe Diameter: 1,00 EE n: 0.0120
Pipe Length : 100.02 ft s: 0.0075
Up invert % 29.69 ft down invert: 28.94
Collection Area: 0.61 Ac.
Design Flow 1.21 cts Dsgn Depth: 0.59 ft
Pipe Capacity 3.60 cfs
Design Vel 3.92 fps Travel Time: 0.43 min
Pipe Full Vel 4.71 fps
PIPE REACH ID No. P116
From: CB90 To: CB75
Pipe Diameter: 10D £t n: 0.0120
Pipe Length 40.01 ft s: 0.0642
Up invert 30.92 ft down invert: 28.35
Collection Area: 0.24 Ac.
Design Flow : 0.73 cfs Dsgn Depth: 0.19 ft
Pipe Capacity 10.55 cfs
Design Vel : 7.33 fps Travel Time: 0.09 min
Pipe Full Vel 13.79 £fps
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PIPE REACH ID No. P12

From: CB21 To: CB19

Pipe Diameter: 3.00 ft n: 0.0120
Pipe Length 207.02 £x s: 0.0028
Up invert ¢ 31.12 ¥E down invert:
Collection Area: 26.14 Ac.
Design Flow 32.38 cfs Dsgn Depth:
Pipe Capacity 41.61 cfs
Design Vel : 6.13 fps Travel Time:
Pipe Full Vel : 6.04 fps
PIPE REACH ID No. P13
From: CB19 To: CB17
Pipe Diameter: 3.50 £t ny 0.0120
Pipe Length : 214.06 ft s: 0.0052
Up invert : 30.53 ft down invert:
Collection Area: 29.06 Ac.
Design Flow s 35.13 efs Dsgn Depth:
Pipe Capacity 84.66 cfs
Design Vel : 7.95 fps Travel Time:
Pipe Full Vel 9.03 fps
PIPE REACH ID No. P14
From: CB17 To: CB16 :
Pipe Diameter: 3.50 £t n: 0.0120
Pipe Length 88.01 ft s: 0.0025
Up invert 29.42 ft down invert:
Collection Area: 29.83 Ac.
Design Flow 35.65 cis Dsgn Depth:
Pipe Capacity 58.78 cfs
Design Vel 6.05 fps Travel Time:
Pipe Full Vel 6.27 fps
PIPE REACH ID No. P15
From: CB1l6 To: CBl4
Pipe Diameter: 3.50 £t n: 0.0120
Pipe Length : 48.01 ft s: 0.0040
Up invert 3 29.20 ft down invert:
Collection Area: 35.72 Ac.
Design Flow - 42.75 cfs Dsgn Depth:
Pipe Capacity 73.96 cfs
Design Vel 7.53 fps Travel Time:
Pipe Full Vel 7.89 fps

- ]

30.53

29,

29.

29.

2.10 ft

0.56 min

42
1.86 ft

0.45 min

20
2.06 ft

0.24 min

01
2.00 £

0.11 min
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REACH SUMMARY
PIPE REACH ID No. Plé6
From: CBl4 Tos CBl2
Pipe Diameter: 4.00 ft n: 0.0120
Pipe Length 61.01 ft s: 0.0038
Up invert 29.01 ft down invert:
Collection Area: 36.18 Ac.
Design Flow $ 43.19 cfs Dsgn Depth:
Pipe Capacity : 103.06 cfs
Design Vel z 7.43 fps Travel Time:
Pipe Full Vel : 8.42 fps
PIPE REACH ID No. P17
From: CB12 To: CB11l
Pipe Diameter: 4.00 ft n: 0.0120
Pipe Length 153.556 1t s: 0.0047
Up invert 28.78 ft down invert:
Collection Area: 39.38 Ac.
Design Flow 46.99 cfs Dsgn Depth:
Pipe Capacity 114.93 cfs
Design Vel 8.23 fps Travel Time:
Pipe Full Vel 9.39 fps
PIPE REACH ID No. P18
From: CBl1l To: CB10
Pipe Diameter: 4.00 ft n: 0.0120
Pipe Length 300.04 ft s: 0.0036
Up invert 28.06 ft down invert:
Collection Area: 41.71 Ac.
Design Flow - 49 .15 cfs Dsgn Depth:
Pipe Capacity 100.70 cfs
Design Vel 3 7.54 fps Travel Time:
Pipe Full Vel : 8.22 fps
PIPE REACH ID No. P19
From: CB1l0 To: CBO09
Pipe Diameter: 4.00 ft n: 0.0120
Pipe Length 231.40 £t s: 0.0035
Up invert 26.98 £t down invert:
Collection Area: 44.16 Ac.
Design Flow 50.89 cfs Dsgn Depth:
Pipe Capacity : 98.69 cfs
Design Vel - 7.49 fps Travel Time:
Pipe Full Vel : 8.06 fps

28.78

28

26

26.

2.12 £t

0.14 min

06
2.14 ft

0.31 min

.98

2.06 £t

0.66 min

18
2.13 £

0.51 min
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PIPE REACH ID No. P20
From: CBO09 To: CBO7
Pipe Diameter: 4.00 £t n: 0.0120
Pipe Length 29.01 £t s: 0.0036
Up invert - 26.18 £t down invert: 26.04
Collection Area: 57.75 Ac.
Design Flow - 66.20 cfs Dsgn Depth: 2.49 ft
Pipe Capacity 100.55 cfs
Design Vel 8.07 fps Travel Time: 0.08 min
Pipe Full Vel 8.21 fps
PIPE REACH ID No. P200
From: CB200 To: CBO6
Pipe Diameter: 2.00 £t n: 0.0120
Pipe Length 71.00 £t s: 0.0032
Up invert 25.20 ft down invert: 24.97
Collection Area: 5.29 Ac.
Design Flow 3 6.76 cfs Dsgn Depth: 1.02 £t
Pipe Capacity 15.05 cfs
Design Vel $ 4.41 fps Travel Time: 0.27 min
Pipe Full Vel 4.91 fps
PIPE REACH ID No. P201
From: CB201 To: CB200
Pipe Diameter: 2.00 Et n: 0.0120
Pipe Length 69.03 ft s: 0.0049
Up invert 25.54 £t down invert: 25.20
Collection Area: 5.29 A&,
Design Flow 6.82 cfs Dsgn Depth: 1.13 £t
Pipe Capacity : 18.55 cfs
Design Vel - 5.17 fps Travel Time: 0.22 min
Pipe Full Vel : 6.06 fps
PIPE REACH ID No. P202
From: CB202 To: CB201
Pipe Diameter: 2.00 £t n: 0.0120
Pipe Length 160.05 ft s: 0.0106
Up invert 27.24 ft down invert: 25.54
Collection Area: 8.17 Bé&.
Design Flow 6.70 cfs Dsgn Depth: 1.30 £t
Pipe Capacity : 27.24 cfs
Design Vel 6.81 fps Travel Time: 0.39 min
Pipe Full Vel 8.90 fps
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REACH SUMMARY
PIPE REACH ID No. P203
From: CB203 To: CB202
Pipe Diameter: 2.00 ft n: 0.0120
Pipe Length : 68.01 ft s: 0.0112
Up invert - 28.00 ft down invert: 27.24
Collection Area: 5.07 Ac.
Design Flow - 6.57 cfs Dsgn Depth: 1.31 £k
Pipe Capacity : 27.94 cfs
Design Vel : 6.89 fps Travel Time: 0.16 min
Pipe Full Vel : 9.13 fps
PIPE REACH ID No. P204
From: CB204 To: CB203
Pipe Diameter: 1.00 £t n: 0.0120
Pipe Length : 82.02 ft s: 0.0098
Up invert ¢ 28.80 ft down invert: 28.00
Collection Area: 0.35 Ac.
Design Flow : 0.97 cfs Dsgn Depth: 0.66 T
Pipe Capacity : 4.11 cfs
Design Vel : 4.06 fps Travel Time: 0.34 min
Pipe Full Vel : 5.37 fps
PIPE REACH ID No. P205
From: CB205 To: CB204
Pipe Diameter: 1.00 ft n: 0.0120
Pipe Length : 157.98 £t s: 0.0101
Up invert f 30.39 £t down invert: 28.80
Collection Area: 0.20 Ac.
Design Flow 0.87 ef= Dsgn Depth: 0.74 ft
Pipe Capacity 4.19 cfs
Design Vel 2 3.55 fps Travel Time: 0.74 min
Pipe Full Vel : 5.47 fps
PIPE REACH ID No. P206
From: CB206 To: CB203
Pipe Diameter: 1.00 £r n: 0.0120
Pipe Length : 76.01 £t s: 0.0211
Up invert : 29.60 ft down invert: 28.00
Collection Area: 0.22 Ac.
Design Flow 0.62 cfs Dsgn Depth: 0.22 Tt
Pipe Capacity 6.04 cfs
Design Vel 2 4.70 fps Travel Time: 0.27 min
Pipe Full Vel : 7.89 fps
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REACH SUMMARY
PIPE REACH ID No. P207
From: CB207 To: CB206
Pipe Diameter: 1.00 £t n: 0.0120
Pipe Length : 100.00 £t s: 0.0200
Up invert - 31.60 £t down invert: 29.60
Collection Area: 0.10 Ac.
Design Flow : 0.29 cfs Dsgn Depth: 0.16 ft
Pipe Capacity : 5.89 cfs
Design Vel 2 3.68 fps Travel Time: 0.45 min
Pipe Full Vel : 7.69 fps
PIPE REACH ID No. P21
From: CBO7 To: CBO6
Pipe Diameter: 4.00 ft n: 0.0120
Pipe Length : 276.05 It s: 0.0039
Up invert ? 26.04 ft down invert: 24.97
Collection Area: 57.89 Ac.
Design Flow 3 66.21 cfs Dsgn Depth: 2.42 ft
Pipe Capacity : 104.50 cfs
Design Vel : 8.32 fps Travel Time: 0.55 min
Pipe Full Vel : 8.53 fps
PIPE REACH ID No. P210
From: CB210 To: CB82
Pipe Diameter: 1225 Et n: 0.0120
Pipe Length : 94.37 ft s: 0.0100
Up invert s 32.32 £% down invert: 31.38
Collection Area: 0.50 Ac.
Design Flow - 1.40 cfs Dsgn Depth: 0.87 £t
Pipe Capacity : 7.53 cfs
Design Vel - 4.46 fps Travel Time: 0.35 min
Pipe Full Vel : 6.30 fps
PIPE REACH ID No. P211
From: CB211 To: CB210
Pipe Diameter: 1.25 Ft n: 0.0120
Pipe Length : 129.24 ft s: 0.0133
Up invert L2 34.04 £t down invert: 32.32
Collection Area: 0.36 Ac.
Design Flow - 1:03 efs Dsgn Depth: 0.95 Et
Pipe Capacity : 8.71 cfs
Design Vel - 4.53 fps Travel Time: 0.48 min

Pipe Full Vel : 7.28 fps
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PIPE REACH ID No. P22
From: CBO06 To: CBO5
Pipe Diameter: 4.50 ft n: 0.0120
Pipe Length 286.04 ft s: 0.0029
Up invert 26.97 ft down invert:
Collection Area: 63.18 Ac.
Design Flow 69.69 cfs Dsgn Depth:
Pipe Capacity 123.78 cfs
Design Vel 7.58 fps Travel Time:
Pipe Full Vel 7.99 fps
PIPE REACH ID No. P23
From: CBO5 To: CB0O4
Pipe Diameter: 4.50 ft n: 0.0120
Pipe Length : 203.63 It s: 0.0029
Up invert 26.14 ft down invert:
Collection Area: 63.18 Ac.
Design Flow 68.33 cfs Dsgn Depth:
Pipe Capacity 123.69 cfs
Design Vel 7.54 fps Travel Time:
Pipe Full Vel 7.98 fps
PIPE REACH ID No. P24
From: CBO0O4 To: CB03
Pipe Diameter: 4.50 ft n: 0.0120
Pipe Length 298.54 ft s: 0.0029
Up invert 25.55 It down invert:
Collection Area: 63.18 Ae.
Design Flow 67.36 cfs Dsgn Depth:
Pipe Capacity 124.04 cfs
Design Vel : 7.53 fps Travel Time:
Pipe Full Vel : 8.00 fps
PIPE REACH ID No. P25
From: CBO3 To: CBO2
Pipe Diameter: 4.50 ft n: 0.0120
Pipe Length 236.36 ft s: 0.0029
Up invert 24.68 ft down invert:
Collection Area: 63.18 Ac.
Design Flow 65.93 cfs Dsgn Depth:
Pipe Capacity 123.25 cfs
Design Vel 7.46 fps Travel Time:
Pipe Full Vel 7.95 fps

26.14
2.53 ft

0.63 min

25.55
2.80 £t

0.45 min

24.68
2.47 ft

0.66 min

24.00
2.45 ft

0.53 min
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PIPE REACH
From: CB02 Toz
Pipe Diameter:
Pipe Length :
Up invert :
Collection Area
Design Flow
Pipe Capacity
Design Vel

Pipe Full Vel

4% ®s s a8 pa

PIPE REACH
From: CBOl To:
Pipe Diameter:
Pipe Length :
Up invert -
Collection Area:
Design Flow
Pipe Capacity
Design Vel
Pipe Full Vel

e we

PIPE REACH
From: CB29 A4 -
Pipe Diameter:
Pipe Length :
Up invert 2
Collection Area:
Design Flow
Pipe Capacity
Design Vel
Pipe Full Vel

PIPE REACH
From: CB27 To:
Pipe Diameter:
Pipe Length :
Up invert >
Collection Area:
Design Flow
Pipe Capacity
Design Vel :
Pipe Full Vel :

sa oa

KPFF Inc

RTC5

REACH SUMMARY

ID No. P26
CBO1
4.50 ft
144.17 £t
24.00 ft
Ac.
cfs
cfs
fps
fps

ID No. P27
QUTFALL
4,50 ft
138.%1 £t
24.41 £t
Ac.
cfs
cfs
fps
fps

ID No. P30
CB27
1.50 £t
165.51 ft
33,17 £t
2.03 Ac.
4.79 cfs
7.857 cfs
4.28 fps
4.40 fps

ID No. P31
CB25
2.00 £t
97.13 It
32.54 ft
2.03
4.63
16.32
4.24
5.33

Ac.
cfs
cfs
fps
fps

n: 0.0120

s: -0.0028

down invert:
Dsgn Depth:

Travel Time:

n: 0.0120

s: 0.0030

down invert:
Dsgn Depth:

Travel Time:

n: 0.0120

s: 0.0038

down invert:
Dsgn Depth:

Travel Time:

n: 0.0120

s: 0.0038

down invert:
Dsgn Depth:

Travel Time:

24.41
£t

min

24.00
£t

min

32.54
0.91 ft

0.64 min

32.17
1.24 1Tt

0.38 min
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PIPE REACH
From: CB25
Pipe Diameter:
Pipe Length
Up invert

Collection Area:

Design Flow
Pipe Capacity
Design Vel
Pipe Full Vel

PIPE REACH
From: CB40
Pipe Diameter:
Pipe Length

Up invert 5

Collection Area:

Design Flow
Pipe Capacity
Design Vel
Pipe Full Vel

PIPE REACH
From: CB38
Pipe Diameter:
Pipe Length
Up invert

Collection Area:

Design Flow
Pipe Capacity
Design Vel
Pipe Full Vel

PIPE REACH
From: CB33
Pipe Diameter:
Pipe Length :
Up invert 2

Collection Area:

Design Flow
Pipe Capacity
Design Vel
Pipe Full Vel

To:

To:

To:

Tos

ID No. P32
CB23
2.50 ft n;: 0.0120
185.01 ft s: 0.0038
32.17 £t down invert:
6.86 Ac.
16.70 cfs Dsgn Depth:
29.48 cfs
5.86 fps Travel Time:
6.16 fps
ID No. P40
CB38
1.80 £t n: 0.0120
356.18 £t s: 0.0025
36.15 £t down invert:
1.07 Ac.
3.07 cfs Dsgn Depth:
6.14 cfs
3.29 fps Travel Time:
3.56 fps
ID No. P41
CB33
1.50 £t n: 0.0120
103.82 £E s: 0.0078
35.286 Tt down invert:
2.57 Ac,
6.58 cfs Dsgn Depth:
10.84 .cfs
6.08 fps Travel Time:
6.30 fps
ID No. P42
CB32
1;50 It n: 0.0120
63.07 ft s: 0.0081
34.45 ft down invert:
2.98 Ac.
7.65 cfs Dsgn Depth:
11.04 cfs
6.37 fps Travel Time:
6.41 fps

KPFE L1nc
RTC5

REACH SUMMARY

31.47
1.51 Tt

0.53 min

35.26
.78 It

1.81 min

34.45
0.88 ft

0.28 min

33.94
0.97 ft

0.17 min
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PIPE REACH ID No. P43
From: CB32 To: CB31
Pipe Diameter: 2.00 ft n: 0.0120
Pipe Length : 155.60 ft s: 0.0068
Up invert 33.94 ft down invert:
Collection Area: 3.92 Ac.
Design Flow 3 9.97 cfs Dsgn Depth:
Pipe Capacity 21.76 cfs
Design Vel - 6.42 fps Travel Time:
Pipe Full Vel : 7.11 fps
PIPE REACH ID No. P44
From: CB31 To: CB23
Pipe Diameter: 2.00 ft n: 0.0120
Pipe Length 124.06 ft s: 0.0114
Up invert 32,89 ft down invert:
Collection Area: 3.99 Ac.
Design Flow : 9.92 cfs Dsgn Depth:
Pipe Capacity 28.28 cfs
Design Vel - 7.78 fps Travel Time:
Pipe Full Vel : 9.24 fps
PIPE REACH ID No. P55
From: CB42 Ta: CB13
Pipe Diameter: 1.25 £t n: 0.0120
Pipe Length 269.22 ft s: 0.0100
Up invert 32:18 £t down invert:
Collection Area: 2.54 Ac.
Design Flow 7.29 cfs Dsgn Depth:
Pipe Capacity : 7+58 cts
Design Vel : 6.49 fps Travel Time:
Pipe Full Vel : 6.31 fps
PIPE REACH ID No. P55A
From: CB13 To: CB12
Pipe Diameter: 150 £t n: 0.0120
Pipe Length $5.23 1t s: 0.0129
Up invert 29.49 ft down invert:
Collection Area: 2.54 Ac.
Design Flow 7.04 cfs Dsgn Depth:
Pipe Capacity 13.92 cfs
Design Vel 7.47 fps Travel Time:
Pipe Full Vel 8.08 fps

32

3

29.

28.

.89

1,01 £t

0.40 min

47
1.15 £t

0.27 min

1.97 Tt

0.69 min

78
0.79 £k

0.12 min
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PIPE REACH ID No. P60
From: CB22 To: CB21
Pipe Diameter: 2.00 £t n: 0.0120
Pipe Length 35.01 It s: 0.0037
Up invert 31.25 It down invert:
Collection Area: 4.17 Ac.
Design Flow $ 10.93 cfs Dsgn Depth:
Pipe Capacity 16,11 cfs
Design Vel 5.20 fps Travel Time:
Pipe Full Vel : 5.26 fps
PIPE REACH ID No. P65
From: CB36 To: CB59
Pipe Diameter: 1.00 £% n: 0.0120
Pipe Length 207.63 £t s: 0.0025
Up invert 35.37 It down invert:
Collection Area: 0.73 Ac.
Design Flow : 2.09 cfs Dsgn Depth:
Pipe Capacity : 2.08 cfs
Design Vel - 2.67 fps Travel Time:
Pipe Full Vel : 2.72 fps

(surcharged tt)

PIPE REACH ID No. P66
From: CB59 Tai TBSY
Pipe Diameter: 1.25 Tt n: 0.0120
Pipe Length 140.87 ft s: 0.0026
Up invert 34.85 ft down invert:
Collection Area: 112 Ac.
Design Flow 3.00 cfs Dsgn Depth:
Pipe Capacity 3.87 cfs
Design Vel : 3.28 fps Travel Time:
Pipe Full Vel 3.24 fps
PIPE REACH ID No. P67
From: CB57 To: CB55
Pipe Diameter: 1.25 fE n: 0.0120
Pipe Length 98.68 ft s: 0.0024
Up invert 34.48 ft down invert:
Collection Area: 1.58 Ac.
Design Flow 3 4.08 cfs Dsgn Depth:
Pipe Capacity : 3.72 cfs
Design Vel : 3.32 fps Travel Time:
Pipe Full Vel .11 Tps

(surcharged tt)

31,12
1.27 EE

0.11 min

34.85
e

1.30 min

34.48
Q.87 Tt

0.72 min

34.24
ft

0.50 min
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PIPE REACH ID No. P68
From: CB55 To: CB52
Pipe Diameter: 1.50 ft n: 0.0120
Pipe Length : 68.96 ft s: 0.0026
Up invert s 34.25 1t down invert: 34.07
Collection Area: 1.81 Ac.
Design Flow g 4.54 cfs Dsgn Depth: 1.00 FE
Pipe Capacity : 6.27 cfs
Design Vel - 3.65 fps Travel Time: 0.32 min
Pipe Full Vel : 3.64 fps
PIPE REACH ID No. P69
From: CB52 To: CB50
Pipe Diameter: 1.50 ft n: 0.0120
Pipe Length : 74.33 ft s: 0.0075
Up invert : 34.07 £t down invert: 33.51
Collection Area: 2:33 Ac.
Design Flow - 5.74 cfs Dsgn Depth: 0.82 ft
Pipe Capacity : 10.65 cfs
Design Vel - 5.81 fps Travel Time: 0.21 min
Pipe Full Vel : 6.19 fps
PIPE REACH ID No. P70
From: CB50 To: CB48
Pipe Diameter: 1.50 £t n: 0.0120
Pipe Length : 172,63 Ft s: 0.0078
Up invert $ 33:.51 It down invert: 32.16
Collection Area: 2:33 Ao,
Design Flow - 5.67 cfs Dsgn Depth: 0.80 ft
Pipe Capacity : 10.85 cfs
Design Vel 2 5.88 fps Travel Time: 0.49 min
Pipe Full Vel : 6.30 fps
PIPE REACH ID No. P71
From: CB48 To: CB46
Pipe Diameter: 1.50 £t n: 0.0120
Pipe Length : 160.03 ft s: 0.0081
Up invert s 3z.16 ft down invert: 30.87
Collection Area: 3.19 RAg.
Design Flow g 7.53 cfs Dsgn Depth: B.96 £k
Pipe Capacity : 11..02 cfs
Design Vel 2 6.34 fps Travel Time: 0.42 min
Pipe Full Vel : 6.40 fps
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PIPE REACH ID No. P72
From: CB46 To: CB16
Pipe Diameter: 2.00 £t n: 0.0120
Pipe Length 174.03 ft s: 0.0096
Up invert 3 30.87 ft down invert: 29.20
Collection Area: 4.38 Ac.
Design Flow 10.13 efs Dsgn Depth: 1.09 £t
Pipe Capacity : 25.89 cfs
Design Vel - 7.33 fps Travel Time: 0.40 min
Pipe Full Vel : 8.46 fps
PIPE REACH ID No. P75
From: CB53 To: CB52
Pipe Diameter: 1.00 £t nt 0.0120
Pipe Length 51.62 £t s: 0.0050
Up invert $ 34.33 1t down invert: 34.07
Collection Area: .52 Bc.
Design Flow : 1.49 cfs Dsgn Depth: 0.53 ¢
Pipe Capacity : 2.95 cfs
Design Vel : 3.57 fps Travel Time: 0.24 min
Pipe Full Vel 3.86 fps
PIPE REACH ID No. P80
From: CB65 To: CBE3
Pipe Diameter: 1.00 ft n: 0.0120
Pipe Length 124.48 ft s: 0.0051
Up invert 31:21 It down invert: 30.58
Collection Area: 0.68 Ac.
Design Flow - Z2.08 cfs Dsgn Depth: 0.85 ft
Pipe Capacity : 2.96 ciIs
Design Vel £ 3.85 fps Travel Time: 0.54 min
Pipe Full Vel : 3.87 fps
PIPE REACH ID No. P81
From: CB63 To: CB61
Pipe Diameter: 1.25 It n: 0.0120
Pipe Length 125.00 ft s: 0.0048
Up invert : 30.58 ft down invert: 29.98
Collection Area: 1.19 Ac.
Design Flow 3.55 cfs Dsgn Depth: 0.79 ft
Pipe Capacity S.43 cisg
Design Vel 4,32 fps Travel Time: 0.48 min
Pipe Full Vel 4.37 fps
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REACH SUMMARY
PIPE REACH ID No. P82
From: CB61 To: CB16
Pipe Diameter: 1.50 £t n: 0.0120
Pipe Length : 26.40 ft s: 0.0295
Up invert . 29.98 ft down invert: 29.20
Collection Area: 1.51 Ac.
Design Flow z 4.40 cfs Dsgn Depth: 0.48 ft
Pipe Capacity : 21.10 cfs
Design Vel 3 8.95 fps Travel Time: 0.05 min
Pipe Full Vel : 12.25 fps
PIPE REACH ID No. P90
From: CB68A To: CB68
Pipe Diameter: 1.25 £t n: 0.0120
Pipe Length : 188.38 ft s: 0.0119
Up invert - 30.47 £t down invert: 28.22
Collection Area: 1.73 Rc.
Design Flow : 4.96 cfs Dsgn Depth: 0:.73 £t
Pipe Capacity : 8.25 cfs
Design Vel 2 6.65 fps Travel Time: 0.47 min

Pipe Full Vel : 6.90 fps
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RATIONAL DRAINAGE AREA SUMMARY

PROPOSED STRUCTURE REACH ID No. CBO2

Location : North

Str Type : East

Str Cat : Catch Basin Rim Elev
Area/sump: 12.50 sf/2.00 ft Bottom El:
Cont Area: Hgrade El:
Bend.....: Curved or Deflected

Ent type.: Area/sump:

Ent Loss: 0.139 Exit: 0.278 App Vel: 0.284 Junct:
Reach <Invert> <Diam> £ N> <End>

P25 24.000 54.00 0.012 Lower

PROPOSED STRUCTURE REACH ID No. CBO3

Location : North

Str Type : East

Str Cat : Catch Basin Rim Elev
Area/sump: 12.50 sf/2.00 ft Bottom El:
Cont Area: Hgrade El:
Bend.: . «« : No special shape

Ent type.: Area/sump:

Ent Loss: 0.053 Exit: 0.267 App Vel: 0.279 Junct:
Reach <Invert> <Diam> <n > <End>

P24 24.680 54.00 0.012 Lower

P25 24.680 54.00 0.012 Upper

PROPOSED STRUCTURE REACH ID No. CB04

Location North

Str Type East

Str Cat : Catch Basin Rim Elev :
Area/sump: 12.50 sf/2.00 ft Bottom El:
Cont Area: Hgrade El:
Bend.....: No special shape

Ent type.: Area/sump:

Ent Loss: 0.056 Exit: 0.279 App Vel: 0.287 Junct:
Reach <Invert> <Diam> < n > <End>

P23 25.550 54.00 0.012 Lower

P24 25.550 54.00 0.012 Upper

page 1

]

7084.0000
1726.0000
. 36.0000
22.0000
28.2500 ft

-0.002 Bend: 0.291

7071.0000

1962.0000
36.0000
22.6800
28.4268 ft

-0.005 Bend: 0.001

7053.0000
2260.0000
34.0000
23.5500
28.7243 ft
-0.003 Bend: 0.054
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PROPOSED STRUCTURE REACH ID No. CBO5

Location : North 6944.0000
Str Type : East 2 2432.0000
Str Cat : Catch Basin Rim Elev : , 36.0000
Area/sump: 48.00 s£/2.00 ft Bottom El: 24.1400

Cont Area: Hgrade El: 28.9868 ft
Bend. ... : No special shape

Ent type.: Area/sump:

Ent Loss 0.057 Exit: 0.287 App Vel: 0.298 Junct: -0.005 Bend: 0.064
Reach <Invert> <Diam> < n > <End>

P22 26.140 54.00 0.012 Lower

P23 26.140 54.00 0.012 Upper

PROPOSED STRUCTURE REACH ID No. CBO06

Location North 6939.0000
Str Type - East 2718.0000
Str Cat Catch Basin Rim Elev : 35.5300
Area/sump: 48.00 sf/2.00 ft Bottom El: 22.9700

Cont Area: - Hgrade El: 29.4130 ft
Bend.....: No special shape

Ent type.: Area/sump:

Ent Loss: 0.060 Exit: 0.298 App Vel: 0.431 Junct: 0.019 Bend: 0.001
Reach <Invert> <Diam> & n o <End>

P21 24.970 48.00 0.012 Lower

P22 26.970 54.00 0.012 Upper

P200 24.970 24.00 0.012 Lower

PROPOSED STRUCTURE REACH ID No. CBO7

Location : North 2 6934.0000
Str Type : =--- East 1 2994.0000
Str Cat : Catch Basin Rim Elev : 34.5600
Area/sump: 12.50 sf/2.00 ft Bottom El: 24.0400

Cont Area: BQ7 Hgrade El: 29.9982 ft
Bend.....: No special shape

Ent type.: Area/sump:

Ent Loss: 0.086 Exit: 0.431 App Vel: 0.431 Junct: 0.000 Bend: 0.002
Reach <Invert> <Diam> L <End>

P20 26.040 48.00 0.012 Lower

P21 26.040 48.00 0.012 Upper
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STRUCTURE REPORT

PROPOSED STRUCTURE REACH

Location :
Str Type :
Str Cat
Area/sump:
Cont Area:

: Catch Basin

12.50 sf/2.00 ft

: No special shape

Ent type.: Area/sump:

Ent Loss: 0.086 Exit: 0.4
Reach <Invert> <Diam>
P19 26.180 48.00
P20 26.180 48.00
P92 26.180 18.00
P106 26.180 30.00

PROPOSED STRUCTURE REACH

Location :
Str Type :
Str Cat
Area/sump:
Cont Area:

Ent type.:
Ent Loss:

Reach
P18
P19

<Invert>
26.980
26.980

: Catch Basin

12.50 sf/2.00 ft
B10

: No special shape

Area/sump:
0.651 Exit: 0.2
<Diam>
48.00
48.00

PROPOSED STRUCTURE REACH

Location :

Str Type : ---

Str Cat : Catch Basin
Area/sump: 12.50 sf/2.00 ft
Cont Area: Bll

Bend.....: No special shape
Ent type.: Area/sump:

Ent Loss: 0.048 Exit: 0.2
Reach <Invert> <Diam>
P17 28.060 48.00
P18 28.060 48.00

ID No. CBO9

31 App Vel: O
£ 1> <End>
0.012 Lower
0.012 Upper
0.012 Lower
0.012 Lower
ID No. CB10O

55 App Vel: O.
L <End>

0.012 Lower

0.012 Upper

ID No. CB1l1

38 App Vel:

< n > <End>
0.012 Lower
0.012 Upper

North 2
East :
Rim Elev :
Bottom El:
Hgrade El:

.429 Junct:

North

East H
Rim Elev :
Bottom El:
Hgrade El:

238 Junct:

North
East

Rim Elev :
Bottaom E1l:
Hgrade El:

0.2137 Junct:

6933.0000
3033.0000

. 35.3000

24.1800
31.0242 ft

0.310 Bend: 0.571

6850.0000
3249.0000

35.0000

24.9800

31.3713 ft

0.007 Bend: 0.026
6845.0000
3549.0000

35.0000

26.0600

32.0343 ft

0.008 Bend: 0.289
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PROPOSED STRUCTURE REACH ID No. CB12

Location North

Str Type : --- East 2
Str Cat : Catch Basin Rim Elev :
Area/sump: 12.50 s£/2.00 ft Bottom El:
Cont Area: B12 Hgrade E1:
Bend.....: No special shape

Ent type.: Area/sump:

Ent Loss: 0.043 Exit: 0.217 ARpp Vel: 0.246 Junct:
Reach <Invert> <Diam> < 0P <End>

P16 28.780 48.00 0.012 Lower

P55A 28.780 18.00 0.012 Lower

P17 28.780 48 .00 0.012 Upper

PROPOSED STRUCTURE REACH ID No. CB13

Location : North

Str Type East

Str Cat : Catch Basin Rim Elev :
Area/sump: 48.00 sf/2.00 ft Bottom El:
Cont Area: Hgrade El:
Bend.....: No special shape

Ent type.: Area/sump:

Ent Loss: 0.049 Exit: 0.246 App Vel: 0.548 Junct:
Reach <Invert> <Diam> < B> <End>

P55 29.490 15.00 0.012 Lower

P55A 29.490 18.00 0.012 Upper

PROPOSED STRUCTURE REACH ID No. CB1l4

Location North -
Str Type - East >
Str Cat : Catch Basin Rim Elev :
Area/sump: 12.50 sf/2.00 ft Bottom El:
Cont Area: Bl4 Hgrade El:
Bend.....: No special shape

Ent type.: Area/sump:

Ent Loss: 0.037 Exit: 0.183 App Vel: 0.307 Junct:
Reach <Invert> <Diam> < n > <End>

P15 29.010 42.00 0.012 Lower

P16 29.010 48.00 0.012 Upper

6920.0000
3683.0000
. 35.3900
26.7800
32.7438 ft
0.294 Bend: 0.328
6865.0000
3678.0000
34.9800
27.4900
32.6919 ft
-0.016 Bend: 0.007
6981.0000
3684.0000
35.1300
27.0100
32.6949 ft
0.003 Bend: 0.003
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STRUCTURE REPORT

PROPOSED STRUCTURE REACH

Location :
Str Type
Str Cat
Area/sump:
Cont Area:

Catch Basin
48.00 sf£/2.00 ft

: No special shape

Ent type.: Area/sump:

Ent Loss: 0.061 Exit: 0.3
Reach <Invert> <Diam>
P14 29.200 42.00
P72 29.200 24.00
P82 29.200 18.00
P15 29.200 42.00

PROPOSED STRUCTURE REACH

Location ;
Str Type
Str Cat
Area/sump:
Cont Area:

Ent type.:
Ent Loss:

Reach
P13
P14

<Invert>
29.420
29.420

: Catch Basin

12.50 s£/2.00 ft
B17

: No special shape

Area/sump:
0.043 Exit: 0.2
<Diam>
42.00
42.00

PROPOSED STRUCTURE REACH

Location
Str Type
B8ty Cat
Area/sump:
Cont Area:

Ent type.:
Ent Loss:

Reach
P12
P13

<Invert>
30.530
30.530

: Catch Basin

12.50 s£/2.00 ft
B19

: No special shape

Area/sump:
0.041 Exit: 0.2
<Diam>
36.00
42.00

ID No. CB16
North s
East :
Rim Elev :
Bottom E1l:
Hgrade El:
07 App Vel: 0.213 Junct:
Z2m > <End>
0.012 Lower
0.012 Lower
0.012 Lower
0.012 Upper
ID No. CB17
North
East
Rim Elev :
Bottom El:
Hgrade El:
13 App Vel: 0.207 Junct:
£ 0 > <End>
0.012 Lower
0.012 Upper
ID No. CB19
North z
East X
Rim Elev :
Bottom El:
Hgrade El:
07 App Vel: 0.326 Junct:
< n > <End>
0.012 Lower
0.012 Upper

7029.0000
3683.0000
. 34.7800
27.2000
33.2394 ft

0.033 Bend: 0.284

7028.0000
3771.0000
34.7800
27.4200
33.3856 ft
0.003 Bend: 0.001
7023.0000
3985.0000
36.5000
28.5300
33.5533 Tt
0.022 Bend: 0.002
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STRUCTURE REPORT

PROPOSED STRUCTURE REACH ID No. CB200

Location

Str Type

Str Cat : Catch Basin

Area/sump: 48.00 sf/2.00 ft

Cont Area:

Bend..... : No special shape

Ent type.: Area/sump:

Ent Loss: 0.006 Exit: 0.032 App Vel: 0

Reach <Invert> <Diam> £ 0 > <End>

P201 25.200 24.00 0.012 Lower
P200 25.200 24.00 0.012 Upper
PROPOSED STRUCTURE REACH ID No. CB201
Location :
Str Type :

Str Cat : Catch Basin

Area/sump: 48.00 sf/2.00 ft

Cont Area: B201

Bend. .. .. : No special shape

Ent type.: Area/sump:

Ent Loss: 0.006 Exit: 0.032 App Vel: 0.

Reach <Invert> <Diam> < 5 > <End>

P202 25.540 24.00 0.012 Lower
P201 25.540 24.00 0.012 Upper
PROPOSED STRUCTURE REACH ID No. CB202
Location :
Str Type :

Str Cat : Catch Basin

Area/sump: 48.00 sf/2.00 ft

Cont Area: B202

Bend.....: No special shape

Ent type.: Area/sump: :

Ent Loss: 0.006 Exit: 0.032 App Vel: O.

Reach <Invert> <Diam> <A > <End>
P203 27.240 24.00 0.012 Lower
P202 27.240 24.00 0.012 Upper

North 3
East :
Rim Elev :
Bottom El:
Hgrade El:

.033 Junct:

North
East
Rim Elev :
Bottom El:
Hgrade El:

033 Junct:

North

East -
Rim Elev :
Bottom El:
Hgrade El:

033 Junct:

7010.0000
2718.0000
- 35.1000
22.7900
0.0000 ft

-0.001 Bend: 0.044

7079.0000

2720.0000
34.5300
23.5400
0.0000 ft

-0.001 Bend: 0.044

7239.0000

2724.0000
34.6000
25.2400
0.0000 ft

-0.001 Bend: 0.044
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STRUCTURE REPORT

PROPOSED STRUCTURE REACH ID No. CB203

Location North 7307.0000
Str Type East 2725.0000
Str Cat : Catch Basin Rim Elev : . 35.4000
Area/sump: 48.00 sf/2.00 ft Bottom El: 26.0000

Cont Area: WEO Hgrade El: 0.0000 £t
Bend.....: No special shape

Ent type.: Area/sump:

Ent Loss: 0.006 Exit: 0.032 App Vel: 0.033 Junct: -0.001 Bend: 0.044
Reach <Invert> <Diam> i <End>

P204 28.000 12.00 0.012 Lower

P206 28.000 12.00 0.012 Lower

P203 28.000 24.00 0.012 Upper

PROPOSED STRUCTURE REACH ID No. CB204

Location North 7309.0000
Str Type : East 2643.0000
Str Cat : Catch Basin Rim Elev : 34.7200
Area/sump: 48.00 sf/2.00 ft Bottom El: 26.8000

Cont Area: B204 Hgrade El: 0.0000 £t
Bend.....: No special shape

Ent type.: Area/sump:

Ent Loss: 0.006 Exit: 0.032 App Vel: 0.033 Junct: -0.001 Bend: 0.044
Reach <Invert> <Diam> Zn > <End>

P205 28.800 12.00 0.012 Lower

P204 28.800 12.00 0.012 Upper

PROPOSED STRUCTURE REACH ID No. CB205

Location : North 7314.0000
Str Type East 2486.0000
Str Cat : Catch Basin Rim Elev : 34.2800
Area/sump: 48.00 sf/2.00 ft Bottom El: 28.3900

Cont Area: B205 Hgrade El: 0.0000 ft
Bend..... : No special shape

Ent type.: Area/sump:

Ent Loss: 0.006 Exit: 0.032 App Vel: 0.033 Junct: -0.001 Bend: 0.044
Reach <Invert> <Diam> < n > <End>

P205 30.390 12.00 0.012 Upper



6/23/95

PROPOSED STRUCTURE REACH

Location :
Str Type
Str Cat
Area/sump:
Cont Area:

Ent type.: Area/sump:

Ent Loss: 0.006 Exit: 0.032 App Vel: 0.
Reach <Invert> <Diam> Cl - T <End>
P207 29.600 12.00 0.012 Lower
P206 29.600 12.00 0.012 Upper

PROPOSED STRUCTURE REACH

Location :
Str Type :
Str Cat
Area/sump:
Cont Area:

Ent type.: Area/sump:

Ent Loss: 0.006 Exit: 0.032 App Vel: O.
Reach <Invert> <Diam> < n > <End>
P207 31.600 12.00 0.012 Upper
PROPOSED STRUCTURE REACH ID No. CB21
Location :

Str Type : ---

Str Cat : Catch Basin

Area/sump: 12.50 sf/2.00 ft

Cont Area: B22

Bend.....: No special shape

Ent type.: Area/sump:

Ent Loss: 0.065 Exit: 0.326 App Vel:
Reach <Invert> <Diam> <n> <End>
P11 31.120 36.00 0.012 Lower
P12 31.120 36.00 0.012 Upper
P60 31.120 24.00 0.012 Lower

STRUCTURE REPORT

ID No. CB206

: Catch Basin

48.00 s£/2.00 ft
B206

: No special shape

ID No. CB207

: Catch Basin

48.00 sf/2.00 ft
B207

: No special shape

0 8

North
East
Rim Elev :
Bottom El:
Hgrade El:

033 Junct:

North
East
Rim Elev :
Bottom El:
Hgrade El:

033 Junct:

North
East

Rim Elevw
Bottom El:
Hgrade El:

188 Junct:

7306.0000
2801.0000
. 35.0000
27.6000
0.0000 £t
-0.001 Bend: 0.044
7306.0000
2901.0000
35.0100
29.6000
0.0000 ft
-0.001 Bend: 0.044
7020.0000
4192.0000
36.5100
29.1200
34.5729 ft
0.153 Bend: 0.250
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STRUCTURE REPORT
PROPOSED STRUCTURE REACH ID No. CB210
Location : North : 7874.0000
Str Type : East 3 2958.0000
Str Cat : Catch Basin Rim Elev : . 38.3000
Area/sump: 48.00 sf/2.00 ft Bottom El: 30.3200
Cont Area: B210 Hgrade El: 0.0000 £t
Band. ..« : No special shape

Ent type.: Area/sump:
Ent Loss: 0.006 Exit: 0.032 App Vel: 0.033 Junct: -0.001 Bend: 0.044

Reach <Invert> <Diam> <n > <End>

P210 32.320 15.00 0.012 Upper

P211 32.320 15.00 0.012 Lower

PROPOSED STRUCTURE REACH ID No. CB211

Location : North 3 7922.0000
Str Type : East : 2838.0000
Str Cat : Catch Basin Rim Elev : 38.3200
Area/sump: 48.00 sf/2.00 ft Bottom El: 32.0400

Cont Area: B211 Hgrade El: 0.0000 ft
Bend.....: No special shape

Ent type.: Area/sump:
Ent Loss: 0.006 Exit: 0.032 App Vel: 0.033 Junct: -0.001 Bend: 0.044

Reach <Invert> <Diam> < n > <End>

P211 34.040 15.00 0.012 Upper

PROPOSED STRUCTURE REACH ID No. CB22

Location : North - 7055.0000
Str Type : —--- East - 4193.0000
Str Cat : Catch Basin Rim Elev : 36.3700
Area/sump: 12.50 sf/2.00 ft Bottom El: 29.2500

Cont Area: B21 Hgrade El: 0.0000 ft
Bend..... : No special shape

Ent type.: Area/sump:
Ent Loss: 0.000 Exit: 0.000 App Vel: 0.000 Junct: 0.000 Bend: 0.000

Reach <Invert> <Diam> € n > <End>
P60 31.250 24.00 0.012 Upper
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STRUCTURE REPORT

PROPOSED STRUCTURE REACH

Location :

Str Type : —--—-

Str Cat : Catch Basin
Area/sump: 48.00 sf/2.00 ft
Cont Area: .
Bend.....: No special shape
Ent type.: Area/sump:

Ent Loss: 0.031 Exit: 0.1
Reach <Invert> <Diam>
P44 31.470 24.00
P32 31.470 30.00
P10 31.470 30.00
P11 31.470 36.00

EXISTING STRUCTURE REACH

Location :
Str Type :
Str Cat
Area/sump:
Cont Area:

------

: Catch Basin

12.50 s£/2.00 ft
BBW

: No special shape

Ent type.: Area/sump:

Ent Loss: 0.011 Exit: 0.0
Reach <Invert> <Diam>
P10 31.970 30.00

PROPOSED STRUCTURE REACH

Location :
Str Type :
Str Cat :
Area/sump:
Cont Area:
Ent type.:
Ent Loss:

Reach
P31
P32

<Invert>

Catch Basin
12.50 s£f/2.00 ft
B25

: No special shape

Area/sump:
0.036 Exit: 0.1
<Diam>
24 .00
30.00

32.170
32.170

ID No. CB23
55 App Vel:
< n D <End
0.012 Lower
0.012 Lower
0.012 Lower
0.012 Upper
ID No. CB24
55 App Vel:
& 0> <End
0.012 Upper
ID No. CB25
80 App Vel:
< n > <End
0.012 Lower
0.012 Upper

North 2

East

Rim Elev :
Bottom El:

Hgrade El:

0.180 Junct:

>

North 2

East

Rim Elev :
Bottom El:
Hgrade El:

0.000 Junct:

>

North
East

Rim Elev :

Bottom El1:

Hgrade El:

0.034 Junct:

>

page 10
7017.0000
4327.0000

. 38.7500
29.4700
34.9867 ft
0.043 Bend: 0.236
7016.0000
4527 .0000
39.0000
29.9700
35.1400 ft
0.000 Bend: 0.000
6832.0000
4325.0000
36.8500
30.1700
35.4603 ft
0.031 Bend: 0.000
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STRUCTURE REPORT

PROPOSED STRUCTURE REACH

Location :

Str Type : ---

Str Cat : Catch Basin

Area/sump: 12.50 sf/2.00 ft

Cont Area:

Bend.:..: : No special shape

Ent type.: Area/sump:

Ent Loss: 0.007 Exit: 0.034 App Vel: 0.
Reach <Invert> <Diam> <n > <End>
P30 32.540 18.00 0.012 Lower
P31 32.540 24 .00 0.012 Upper
PROPOSED STRUCTURE REACH ID No. CB29
Location :

Str Type : ---

Str Cat : Catch Basin

Area/sump: 12.50 sf/2.00 ft

Cont Area: B29

Bend. iv.«2 No special shape

Ent type.: Area/sump:

Ent Loss 0.023 Exit: 0.114 App Vel: O.
Reach <Invert> <Diam> £ n oo <End>
P30 33,170 18.00 0.012 Upper

PROPOSED STRUCTURE REACH

Location :
Str Type :
Str Cat
Area/sump:
Cont Area:

Ent type.: Area/sump:

Ent Loss: 0.031 Exit: 0.155 App Vel:
Reach <Invert> <Diam> £m > <End>
P43 32.890 24 .00 0.012 Lower
P44 32.890 24.00 0.012 Upper -

: Catch Basin

12.50 s£/2.00 ft
B31
No special shape

ID No. CB27

ID No. CB31

0.

North i
East -
Rim Elev :
Bottom El:
Hgrade El:

114 Junct:

North
East

Rim Elev :
Bottom El:
Hgrade El:

000 Junct:

North
East

Rim Elev :
Bottom El:
Hgrade El:

157 Junct:

6735.0000
4320.0000

. 36.7800

30.5400
35.4191 ft

-0.003 Bend: 0.

6570.0000

4307.0000
36.4200
31.1700
35.8474 ft

0.000 Bend: 0.

7141.0000
4331.0000
39.1600
30.8900
35.2187 ft
~0.001 Bend:

0.

001

000

001
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PROPOSED STRUCTURE REACH ID No. CB32

Location : North

Str Type : --- East :
Str Cat : Catch Basin Rim Elev :
Area/sump: 12.50 sf£/2.00 ft Bottom El:
Cont Area: B32 Hgrade El:
Bend.....: No special shape

Ent type.: Area/sump:

Ent Loss: 0.031 Exit: 0.157 App Vel: 0.291 Junct:
Reach <Invert> <Diam> <n > <End>

P42 33.940 18.00 0.012 Lower

P43 33.940 24.00 0.012 Upper

PROPOSED STRUCTURE REACH ID No. CB33

Location : North

Str Type : --- East

Str Cat : Catch Basin Rim Elev :
Area/sump: 48.00 sf£f/2.00 ft Bottom El:
Cont Area: B33 Hgrade El:

Ent type.: Area/sump:

Ent Loss: 0.058 Exit: 0.291 App Vel: 0.215 Junct:
Reach <Invert> <Diam> <n > <End>

P41 34.450 18.00 0.012 Lower

P42 34.450 18.00 0.012 Upper

PROPOSED STRUCTURE REACH ID No. CB36

Location North

Str Type : East :
Str Cat Catch Basin Rim Elev :
Area/sump: 12.50 sf/2.00 ft Bottom El:
Cont Area: B36 Hgrade El:
Bend.....: No special shape

Ent type.: Area/sump:

Ent Loss: 0.022 Exit: 0.110 App Vel: 0.000 Junct:
Reach <Invert> <Diam> <n > <End>

P65 35.370 12.00 0.012 Upper

: No special shape

7296.0000
4332.0000
. 38.6000
31.9400
35.4382 ft
0.064 Bend: 0.003
7359.0000
4335.0000
39.5300
32.4500
36.0465 ft
0.027 Bend: 0.286
7413.0000
4173.0000
38.1200
33.3700
36.9975 ft
0.000 Bend: 0.000



North
East
Rim Elev :
Bottom El:
Hgrade El:

047 Junct:

North
East

Rim Elev :
Bottom El:
Hgrade El:

000 Junct:

North
East s

7322.0000
4432.0000

. 39.0300

33.2600
36.6308 ft

0.028 Bend: 0.000

7193.0000

4764.0000
39.1500
34.1500
37.0559 ft

0.000 Bend: 0.000

6/23/95 KPFF Inc
RTC5

JDE :
STRUCTURE REPORT

PROPOSED STRUCTURE REACH ID No. CB38

Location :

Str Type : ~--

Str Cat : Catch Basin

Area/sump: 12.50 sf£/2.00 £t

Cont Area: B38

Bend.....: No special shape

Ent type.: Area/sump:

Ent Loss: 0.043 Exit: 0.215 App Vel: O.

Reach <Invert> <Diam> < n o> <End>

P40 35.260 18.00 0.012 Lower

P41 35.260 18.00 0.012 Upper

PROPOSED STRUCTURE REACH ID No. CB40

Location :

Str Type : =---

Str Cat : Catch Basin

Area/sump: 12.50 s£/2.00 ft

Cont Area: B40

Bend.....: No special shape

Ent type.: Area/sump:

Ent Loss: 0.009 Exit: 0.047 App Vel: O.

Reach <Invert> <Diam> 4 nmy <End>

P40 36.150 18.00 0.012 Upper

PROPOSED STRUCTURE REACH ID No. CB42

Location :

Str Type

Str Cat Catch Basin

Area/sump: 12.50 s£/2.00 ft

Cont Area: B42

Bend.....: No special shape

Ent type.: Area/sump:

Ent Loss: 0.110 Exit: 0.548 App Vel: O.
Reach <Invert> <Diam> < n> <End>
P55 32.180 15.00 0.012 Upper

Rim Elev :
Bottom El:
Hgrade El:

000 Junct:

6596.0000
3667.0000
35.2400
30.1800
0.0000 ft
0.000 Bend: 0.000
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PROPOSED STRUCTURE REACH

Location :
Str Type :
Str Cat
Area/sump:
Cont Area:

STRUCTURE REPO

: Catch Basin

12.50 sf/2.00 ft
B46

: No special shape

Ent type.: Area/sump:

Ent Loss 0.032 Exit: 0.161 App Vel:
Reach <Invert> <Diam> < n <End
P71 30.870 18.00 0.012 Lower
P72 30.870 24.00 0.012 Upper
PROPOSED STRUCTURE REACH ID No. CB48

Location :
Str Type
Str Cat
Area/sump:;
Cont Area:

Catch Basin
12.50 sf/2.00 ft
B48

: No special shape

Ent type.: Area/sump:

Ent Loss: 0.056 Exit: 0.282 App Vel:
Reach <Invert> <Diam> < n > <End
P70 32.160 18.00 0.012 Lower
P71 32.160 18.00 0.012 Upper
PROPOSED STRUCTURE REACH ID No. CB50

Location :
Str Type :
Str Cat
Area/sump:
Cont Area:

: Catch Basin

12.50 s£/2.00 ft

No special shape

Ent type.: Area/sump:

Ent Loss: 0.032 Exit: 0.160 App Vel:
Reach <Invert> <Diam> <n > <End
P69 33.510 18.00 0.012 Lower
P70 33.510 18.00 0.012 Upper

ID No. CB46

RT

North

East :
Rim Elev :
Bottom El:
Hgrade El:

0.282 Junct:

>

North
East

Rim Elev :
Bottom El:
Hgrade El:

0.160 Junct:

>

North
East

Rim Elev :
Bottom El:
Hgrade El:

0.164 Junct:

>

page 14
7203.0000
3686.0000

. 35.1300
28.8700
33.5175 £t
0.070 Bend: 0.001
7363.0000
3689.0000
36.5900
30.1600
34.4379 ft
0.038 Bend: 0.006
7533.0000
3719.0000
38.2900
31.5100
34.9219 ft
~0.002 Bend: 0.032
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PROPOSED STRUCTURE REACH ID No. CB52

Location : North

Str Type : East

Str Cat : Catch Basin Rim Elev :
Area/sump: 48.00 sf/2.00 ft Bottom El:
Cont Area: Hgrade El:
Bend.....: No special shape

Ent type.: Area/sump:

Ent Loss: 0.033 Exit: 0.164 App Vel: 0.102 Junct:
Reach <Invert> <Diam> <n> <End>

P68 34.070 18.00 0.012 Lower

P75 34.070 12.00 0.012 Lower

P69 34.070 18.00 0.012 Upper

PROPOSED STRUCTURE REACH ID No. CB53

Location : North

Str Type : East

Str Cat : Catch Basin Rim Elev :
Area/sump: 12.50 sf/2.00 ft Bottom El:
Cont Area: B53 Hgrade El:
Bend.....: No special shape

Ent type.: Area/sump:

Ent Loss: 0.011 Exit: 0.056 App Vel: 0.000 Junct:
Reach <Invert> <Diam> < n Y <End>

P75 34.330 12.00 0.012 Upper

PROPOSED STRUCTURE REACH ID No. CB55

Location : North

Str Type East

Str Cat : Catch Basin Rim Elev :
Area/sump: 12.50 sf/2.00 ft Bottom El:
Cont Area: B55 Hgrade El:
Bend.....: No special shape

Ent type.: Area/sump:

Ent Loss: 0.020 Exit: 0.102 App Vel: 0.171 Junct:
Reach <Invert> <Diam> £ > <End>

P67 34.240 15.00 0.012 Lower

P68 34.250 18.00 0.012 Upper

7603.0000
3694.0000
. 39.1200
32.0700
35,2111 1%

0.020 Bend:

7622.0000

3646.0000
38.4300
32.3300
35.3551 It

0.000 Bend:

7583.0000

3760.0000
38.4100
32.2400
35.2975 1t

0.016 Bend:

0.136

0.000

0.002
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STRUCTURE REPORT

PROPOSED STRUCTURE REACH ID No. CB57

Location : North

Str Type : East

Str Cat : Catch Basin Rim Elev :
Area/sump: 12.50 sf/2.00 ft Bottom El:
Cont Area: B57 Hgrade El:
Bend.....: No special shape

Ent type.: Area/sump:

Ent Loss: 0.034 Exit: 0.171 App Vel: 0.093 Junct:
Reach <Invert> <Diam> £ 17 5 <End>

P66 34.480 15.00 0.012 Lower

P67 34.480 15.00 0.01LZ Upper

PROPOSED STRUCTURE REACH ID No. CB59

Location : North

Str Type : East

Str Cat : Catch Basin Rim Elev :
Area/sump: 12.50 sf/2.00 ft Bottom El:
Cont Area: B59 Hgrade El:
Bend.....: No special shape

Ent type.: Area/sump:

Ent Loss: 0.019 Exit: 0.093 App Vel: 0.110 Junct:
Reach <Invert> <Diam> 3 <End>

P65 34.850 12.00 0.012 Lower

P66 34.850 15.00 0.012 Upper

PROPOSED STRUCTURE REACH ID No. CBé61

Location North

Str Type : East :
Str Cat : Catch Basin Rim Elev :
Area/sump: 12.50 sf/2.00 ft Bottom El:
Cont Area: B61 Hgrade El:
Bend.....: No special shape

Ent type.: Area/sump:

Ent Loss: 0.019 Exit: 0.096 App Vel: 0.130 Junct:
Reach <Invert> <Diam> <mn > <End>

P81 29.980 15.00 0.012 Lower

P82 29,980 18.00 0.012 Upper

7550.0000
3853.0000

. 38.2200

32.4800
35,9617 ft

0.024 Bend: Q.

7487.0000

3979.0000
37.9000
32.8500
36.2567 ft

0.033 Bend: O.

7045.0000

3662.0000
35.0600
27.9800
33.2965 ft
0.023 Bend:

0.

003

003

009
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STRUCTURE REPORT
PROPOSED STRUCTURE REACH ID No. CB63
Location : North : 7094.0000
Str Type : East 2 3547.0000
Str Cat : Catch Basin Rim Elev : . 35.1200
Area/sump: 12.50 sf/2.00 ft Bottom El: 28.5800
Cont Area: B63 Hgrade El: 33.7110 Tt
Bend.....: No special shape

Ent type.: Area/sump:
Ent Loss: 0.026 Exit: 0.130 App Vel: 0.109 Junct: 0.047 Bend: 0.001

Reach <Invert> <Diam> < n > <End>

P80 30.580 12.00 0.012 Lower

P81 30.580 15.00 0.012 Upper

PROPOSED STRUCTURE REACH ID No. CB65

Location : North - 7144.0000
Str Type : East X 3433.0000
Str Cat : Catch Basin Rim Elev : 35.1300
Area/sump: 12.50 sf£/2.00 £t Bottom El: 29.2100

Cont Area: B65 Hgrade El: 34.2016 ft
Bend.....: No special shape

Ent type.: Area/sump:
Ent Loss: 0.022 Exit: 0.109 App Vel: 0.000 Junct: 0.000 Bend: 0.000

Reach <Invert> <Diam> £ nm s <End>

P80 31.210 12.00 0.012 Upper

PROPOSED STRUCTURE REACH ID No. CB67

Location : North } 6884.0000
Str Type : East s 3032.0000
Str Cat : Catch Basin Rim Elev : 34.8700
Area/sump: 12.50 sf/2.00 £t Bottom El: 24.7800

Cont Area: B67 Hgrade El: 31.2668 1t
Bend.....: No special shape

Ent type.: Area/sump:
Ent Loss: 0.047 Exit: 0.235 App Vel: 0.283 Junct: 0.064 Bend: 0.002

Reach <Invert> <Diam> < n > <End>
P91 26.780 15.00 0.012 Lower
P92 26.780 18.00 0.012 Upper
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PROPOSED STRUCTURE REACH ID No. CBé68

Location :

Str Type

Str Cat : Catch Basin

Area/sump: 12.50 sf/2.00 ft

Cont Area: B68

Bend ...« : No special shape

Ent type.: Area/sump:

Ent Loss: 0.057 Exit: 0.283 App Vel: 0
Reach <Invert> <Diam> < B> <End>
P90 28.220 15.00 0.012 Lower

P91 28.220 15.00 0.012 Upper

PROPOSED STRUCTURE REACH ID No. CB68A
Location :

Str Type :

Str Cat : Catch Basin

Area/sump: 12.50 sf/2.00 ft

Cont Area: B68A

Bend.....: No special shape

Ent type.: Area/sump:

Ent Loss: 0.051 Exit: 0.254 App Vel: 0
Reach <Invert> <Diam> < B <End>
P90 30.470 15.00 0.012 Upper

PROPOSED STRUCTURE REACH ID No. CB69

Location :
Str Type :
Str Cat
Area/sump:
Cont Area:

STRUCTURE REPORT

: Catch Basin

12.50 s£/2.00 £t
B69

: No special shape

Ent type.: Area/sump: .

Ent Loss: 0.086 Exit: 0.429 App Vel:
Reach <Invert> <Diam> < n > <End>
P105 26.630 30.00 0.012 Lower
P106 26.630 30.00 0.012 Upper

0.

North -
East

Rim Elev :
Bottom El:
Hgrade E1l:

.254 Junct:

North
East |

Rim Elevw
Bottom El:
Hgrade El:

.000 Junct:

North

East :
Rim Elev :
Bottom El:
Hgrade El:

404 Junct:

page 18
6766.0000
3027.0000

v OD=1500
26.2200
32.0238 Ft
0.012 Bend: 0.002
6578.0000
3015.0000
33.6900
28.4700
33.2714 £t
0.000 Bend: 0.000
7005.0000
3034.0000
35.1200
24.6300
31.3879 £t
0.010 Bend: 0.002



6/23/95

KPFF Inc
RTC5

= S - - ]

STRUCTURE REPORT

PROPOSED STRUCTURE REACH

Location :

Str Type :

Str Cat : Catch Basin
Area/sump: 12.50 sf/2.00 ft

Cont Area: B71

Bend.....: No special shape
Ent type.: Area/sump:

Ent Loss: 0.081 Exit:
Reach <Invert> <Diam>
P104 27.190 30.00
P105 27.190 30.00

PROPOSED STRUCTURE REACH

Location :

Str Type :

Str Cat : Catch Basin
Area/sump: 12.50 sf/2.00 ft
Cont Area: B73

Bend.....: No special shape
Ent type.: Area/sump:

Ent Loss: 0.076 Exit:
Reach <Invert> <Diam>
P103 27.750 30.00
P104 27.750 30.00

PROPOSED STRUCTURE REACH

Location :

Str Type :

Str Cat : Catch Basin
Area/sump: 48.00 sf/2.00 ft
Cont Area:

ID No.

<n>»

0.012
0.012

ID No.

A 2Y >
0.012
0.012

ID No.

CB71

0.404 App Vel:

<End
Lower
Upper

CB73

0.381 App Vel:

<End
Lower
Upper

CB75

Band. ;e No special shape

Ent type.: Area/sump:

Ent Loss: 0.071 Exit: 0.354 App Vel:
Reach <Invert> <Diam> <n > <End
P102 28.350 30.00 0.012 Lower
P112 28.350 18.00 0.012 Lower
P116 28.350 12.00 0.012 Lower
P103 28.350 30.00 0.012 Upper

North -4

East ;

Rim Elev :
Bottom El:
Hgrade El:

0.381 Junct:

>

North z
East 3
Rim Elev :
Bottom El:
Hgrade El:

0.354 Junct:

>

North T
East

Rim Elev :
Bottom El:
Hgrade El:

¢.215 Junct:

>

page 19
7105.0000
3035.0000
. 35.1500
25.1900
31.8194 ft
0.010 Bend: 0.002
7205.0000
3037.0000
35.1500
25.7500
32.2336 It
0.011 Bend: 0.001
7309.0000
3039.0000
35.7800
26.3500
32.7764 £t
0.045 Bend: 0.001



6/23/95 KPFF Inc
RTC5

- T T T e

STRUCTURE REPORT

PROPOSED STRUCTURE REACH ID No. CB76

Location : North
Str Type : East

Str Cat : Catch Basin Rim Elev
Area/sump: 12.50 sf/2.00 ft Bottom El
Cont Area: B76 Hgrade E1
Bend.....: No special shape

Ent type.: Area/sump:
Ent Loss: 0.043 Exit: 0.215 App Vel: 0.204 Junct

Reach <Invert> <Diam> < n > <End>

: 7429.0000
: 3040.0000
: . 34.9400
: 27.0200

: 33.1124 £t

: 0.079 Bend: 0.001

P101 29.020 24 .00 0.012 Lower

P102 29.020 30.00 0.012 Upper

PROPOSED STRUCTURE REACH ID No. CB78

Location : North 7578.0000
Str Type : East - 3042.0000
Str Cat : Catch Basin Rim Elev : 36.2900
Area/sump: 12.50 sf/2.00 ft Bottom El: 27.8600

Cont Area: B78 Hgrade El: 33,5387 ft
Bend.....: No special shape

Ent type.: Area/sump:

Ent Loss: 0.041 Exit: 0.204 App Vel: 0.158 Junct:

Reach <Invert> <Diam> ;- <End>

P100 29.860 24.00 0.012 Lower

P101 29.860 24.00 0.012 Upper

PROPOSED STRUCTURE REACH ID No. CB80

Location : North

Str Type : East ¢
Str Cat : Catch Basin Rim Elev :
Area/sump: 12.50 sf/2.00 ft Bottom El:
Cont Area: B80 Hgrade El:
Bend.....: No special shape

Ent type.: Area/sump:

Ent Loss: 0.032 Exit: 0.158 App Vel: 0.115 Junct:

Reach <Invert> <Diam> € n > <End>
P99 30.760 24.00 0.012 Lower
P100 30.760 24.00 0.012 Upper

0.017 Bend: 0.001

7739.0000

3047.0000
37.8900
28.7600
33.8959 ft

0.015 Bend: 0.001



6/23/95

PROPOSED STRUCTURE REACH

Location :
Str Type :
Str Cat
Str Diam :
Cont Area:

KPFF Inc
RTCS5

STRUCTURE REPORT

ID No. CB82

: Stm Manhole

48.00 in

No special shape

Ent type.: Str Diam :

Ent Loss: 0.023 Exit: 0.115 App Vel:
Reach <Invert> <Diam> <n > <End
P98 31.380 24.00 0.012 Lower
P99 31.380 24.00 0.012 Upper
P210 31.380 15.00 0.012 Lower
PROPOSED STRUCTURE REACH ID No. CB83
Location :

Str Type

Str Cat : Catch Basin

Area/sump: 12.50 sf/2.00 ft

Cont Area: B83

Bend..... : No special shape

Ent type.: Area/sump:

Ent Loss: 0.017 Exit: 0.085 App Vel:
Reach <Invert> <Diam> £ > <End
P97 31.560 24.00 0.012 Lower
P98 31.560 24.00 0.012 Upper
PROPOSED STRUCTURE REACH ID No. CBS85

Location :
Str Type
Str Cat
Area/sump:
Cont Area:

: Catch Basin

12.50 sf/2.00 ft
B85

: No special shape

Ent type.: Area/sump:

Ent Loss: 0.016 Exit: 0.079 App Vel:
Reach <Invert> <Diam> < A5 <End
P95 31.790 24.00 0.012 Lower
P97 31.790 24.00 0.012 Upper

North

East 5
Rim Elev :
Bottom El:
Hgrade El:

0.085 Junct:

>

North

East 2
Rim Elev :
Bottom El:
Hgrade El:

0.079 Junct:

>

North
East
Rim Elev :
Bottom El:
Hgrade El:

0.067 Junct:

>

o -84 2

7849.0000
3049.0000

. 39.2000

31.3800
34.2069 ft

0.011 Bend:

7820.0000

3112.0000
38.5100
29.5600
34.2958 ft

0.003 Bend:

7783.0000

3196.0000
38.2100
29.7900
34.4043 ft

0.004 Bend:

0.113

0.000

0.001



6/23/95 KPFF Inc page 22

RTCS

JDE

STRUCTURE REPORT
PROPOSED STRUCTURE REACH ID No. CB87
Location : North : 7695.0000
Str Type : East 3 3427.0000
Str Cat : Catch Basin Rim Elev : . 36.1700
Area/sump: 12.50 s£/2.00 ft Bottom El: 30.4200
Cont Area: B87 Hgrade El: 34.6603 ft
Band. . .. : No special shape

Ent type.: Area/sump: _
Ent Loss: 0.013 Exit: 0.067 App Vel: 0.000 Junct: 0.000 Bend: 0.000

Reach <Invert> <Diam> o T 5D <End>

P95 32.420 24.00 0.012 Upper

PROPOSED STRUCTURE REACH ID No. CB90

Location : North : 7310.0000
Str Type : East : 2999.0000
Str Cat : Catch Basin Rim Elev : 35.1600
Area/sump: 12.50 sf/2.00 ft Bottom El: 28.9200

Cont Area: B92 Hgrade El: 32.8070 ft
Bend.....: No special shape

Ent type.: Area/sump:
Ent Loss: 0.003 Exit: 0.014 App Vel: 0.000 Junct: 0.000 Bend: 0.000

Reach <Invert> <Diam> £ 1 > <End>

P116 30.920 12.00 0.012 Upper

PROPOSED STRUCTURE REACH ID No. CB94

Location : North ? 7289.0000
Str Type : East % 3095.0000
Str Cat : Catch Basin Rim Elev : 35.1400
Area/sump: 12.50 sf£/2.00 ft Bottom El: 26.8400

Cont Area: B94 Hgrade El: 32.9045 ft
Bend.....: No special shape

Ent type.: Area/sump:
Ent Loss: 0.035 Exit: 0.176 App Vel: 0.280 Junct: 0.031 Bend: 0.005

Reach <Invert> <Diam> <n > <End>
P111 28.840 15.00 0.012 Lower
P112 28.840 18.00 0.012 Upper
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RTCS5

JDE

STRUCTURE REPORT
PROPOSED STRUCTURE REACH ID No. CB96
Location : North s 7239.0000
Str Type : East : ) 3209.0000
Str Cat : Catch Basin Rim Elev : - 35.1200
Area/sump: 12.50 sf£/2.00 £t Bottom El: 27.8200
Cont Area: B96 Hgrade El: 33.8956 ft
Bend..... : No special shape

Ent type.: Area/sump:
Ent Loss: 0.056 Exit: 0.280 App Vel: 0.073 Junct: 0.039 Bend: 0.001

Reach <Invert> <Diam> < n > <End>

P110 29.820 15.00 0.012 Lower

P111 29.820 15.00 0.012 Upper

PROPOSED STRUCTURE REACH ID No. CB98

Location : North 3 7194.0000
Str Type : East - 3319.0000
Str Cat : Catch Basin Rim Elev : 35.1400
Area/sump: 12.50 sf/2.00 ft Bottom El: 28.7700

Cont Area: B98 Hgrade El: 34.1536 ft
Bend.....: No special shape

Ent type.: Area/sump:
Ent Loss: 0.015 Exit: 0.073 App Vel: 0.000 Junct: 0.000 Bend: 0.000

Reach <Invert> <Diam> < n > <End>
P110 30.770 15.00 0.012 Upper
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section NON-CLOG Page 147 7
Dated SEPTEMBER 1993

4 tornarmence FNVTINS

RPM: 870  Discharge: 12"  Solids: 6"

i3 Y {14 i 2 4 g i [ ! |

‘ i WEEER i' HE

| §. i | | !

T Dedlroel | V2l tzio]l Lode |
I
i

181 60

]
i Eoa b
|

157

e s
' iy Ed T L |
|

45

75k

(7% ]

HEAD (METERS)
‘HEAD‘;{;FEET]

~a

25

15

15

[—]

U.S. GPM 750 1500 2250 3000 3750 4500 5250 6000
MYHR 250 500 750 1000 1250 1500

The curves reflect maximum performance characteristics without exceeding full load (Nameplate) horsepower. All pumps
have a service factor of 1.2. Operation is recommended in the bounded area with operational point within the curve limit.
Performance curves are based on actual tests with clear water at 70° F. and 1280 feet site elevation.

Conditions of Service:

& AURORA PUNMP ~Ena. AU ”VnpﬂMATlr" pllMpg
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& Consulting Engineers | — L
1201 Third Avenue, Suite 900 job no
Seattle, Washington 98101 client
(206) 622-5822 Fax (206) 622-8130 3ToraN WATER, Purn P STATion/
HYDRAMAT 1C ALUMINUM 2" VENT

ACCESS HATCH
6" RISER

e LA g |

90° BEND, FL.

TO WALL MOUNTED
CONTROL PANEL IN
PARKING STRUCTURE

)

. '\14' oip roacameb

L i IE 29.5
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= — L | 12x14 REDUCER
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. = s

= = i
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k HYDRORAIL BASE PLATE
DISCHARGE ELBOW,
SEATING FLANGE

STORMWATER PUMP STATION SECTION

1/2°=1"0"
HALF SIZE
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1201 Third Avenue, Suite 900 job no.
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KING COUNTY, WASHINGTON, SURFACE WATER DESIGN MANUAL

TABLE 4.3.6A ROCK PROTECTION AT OUTFALLS

="

- Discharge Velocity - REQUIRED PROTECTION
At Design Flow (fps) i
Greater Less than Minimum Dimensions
than or equal to
Type Thickness  Width Length Height
0] 5 Rip Rap* ift.  Diameter 8t Crown
+6ft or 4X Dia. +1ft
whichever is
greater
] 10 Rip Rap** 1t  Diameter 12 ft. Crown
: +6ft or 4X dia. +1fL
or 3X dia., whichever is
whichever is greater
greater
10 20 Gabion Quitfall 1ft.  (Asrequired) (Asrequired) Crown
’ +1f
N/A Engineered Energy Dissipator Required

Rip rap shall be in accordance with section 9-13.1 of the WSDOT/APWA Standard Specifications.
Rip rap to be reasonably well graded with rock gradation as follows:

Passing 6 inch square sieve 40-60%} or { Medium stone size 6"

Passing 8 inch square sieve 100% } or ¢ Maximum stone size 8"
or { Minimum stone size 2°

Passing 2 inch square sieve 0-10%
Rip rap to be reasonably well graded with rock gradation as follows:
Maximum stone size 24° (nominal diameter)

Median stone size 16°
Minimum stone size 4°

Note: Rip rap sizing governed by side siopes on outlet channel, assumed to be ~3:1.

4363 1/90
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KING COUNTY, WASHINGTON, SURFACE WATER DESIGN MANUAL
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KING COUNTY, WASHINGTON, SURFACE WATER DESIGN MANUAL

TABLE 4.3.6A ROCK PROTECTION AT QUTFALLS
Discharge Velocity REQUIRED PROTECTION
At Design Flow (fps) .
Greater Less than Minimum Dimensions
than or equal to
Type Thickness  Width Length Height
0 -] Rip Rap* 1ft Diameter 8 ft. Crown
+ 6 ft. or 4X Dia. + 1ft
whichever is
%5 greater
5 10 ) Rip Rap** 1ft.  Diameter 12 ft. Crown
+ 6 ft or 4X dia. +1ft
or 3X dia., whichever is
whichever is  greater
greater
10 20 Gabion Qutfall 1ft.  (As required) (As required) Crown
. +1ft
20 N/A Engineered Energy Dissipator Required

Passing 6 inch square sieve 40-60% } or
Passing 2 inch square sieve 0-10%

Medium stone size 6°
Minimum stone size 2°

Passing 8 inch square sieve 100% } or { Maximum stone size 8"

or

( **  Rip rap to be reasonably well graded with rock gradation as follows:
Maximum stone size 24" (nominal diameter)
Median stone size 16"
Minimum stone size 4"

Note: Rip rap sizing governed by side slopes on outlet channel, assumed to be ~3:1.

» Rip rap shall be in accordance with section 9-13.1 of the WSDOT/APWA Standard Specifications.
Rip rap to be reasonably well graded with rock gradation as follows:

Y

s $i3E Requiesn ((Pea 1990 Kcswom )

4.3.6-3
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