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1. Project Overview

This report analyzes storm drainage control measures for the proposed LMC Marymoor Multifamily
Community. The project is subject to the Department of Ecology (Ecology) 2014 Stormwater Management
Manual for Western Washington (SWMMWW), as amended by the City of Redmond (COR) Stormwater
Technical Notebook.

The site is located at 17611 NE 70th Street in the City of Redmond, Washington. The parcel numbers for
the site are 1225059229, 1225059095, and 1225059152. As shown in the Vicinity Map, Figure 1, the
property is generally bounded by private properties on the south, 176th Avenue NE on the west, NE 70th
Street on the north, and the East Lake Sammamish Trail to the east.

At approximately 5 acres with an existing impervious surface coverage in excess of 35%, the project is
classified as a Redevelopment per the SWMMWW and as a Large Project per the Stormwater
Technical Notebook. Previously zoned as an industrial site, the existing conditions consist of several small
buildings, material stockpiles and storage areas, and parking for various classes of vehicles. Currently, all
stormwater is infiltrated on site. Stormwater that lands in the right-of-way (ROW) adjacent to the project
site either pools at a series of abandoned catch basins until it evaporates or it runs farther downstream
until it reaches Marymoor Park.

The project proposes to construct a mixed used, multifamily residential building that includes ground floor
commercial space and structured parking below grade. The project is a phased development that will be
entitled under a Master Planned Development (MPD) permit and Site Plan Entitlement (SPE). Onsite
stormwater will be treated using bioretention and routed to infiltration chambers outside the building
footprint. ROW stormwater will be treated using a combination of bioretention planters and water quality
treatment structures (Filterra or similar). Overflows from these facilities will be routed to infiltration
drywells located under the sidewalk.

Figure 1: Vicinity Map
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2. Existing Conditions Summary

The 5.0 acre project site is located in the Marymoor Design District. The present use is industrial. The site
is generally flat and slopes gently towards the south property line. There, the grade drops steeply down to
existing grade on the neighboring property.

The Marymoor Design District has a rudimentary storm system with no natural outfall and scattered
disconnect segments of stormwater infrastructure. Currently, all onsite stormwater is infiltrated into the
existing subgrade. ROW stormwater adjacent to the site is directed to catch basins that are either
plugged or disconnected. There are no known off site areas that contribute stormwater to the site.

According to the project Geotechnical Report, most of the surficial soils on site consist of thin layers of
gravel 6 to 12-inches thick. One exception to that appears to be at the southeast corner, which contain an
isolated pocket of fill material. Beneath the surficial soils, the entire site is underlain by Qyal Younger
Alluvium, which consists of layers of sand, silt and clay.

The majority of the Marymoor Design District is located in a Critical Aquifer Recharge Area (CARA), which
is an Environmentally Critical Area (ECA) as defined by the City of Redmond (COR). The site is located in
Wellhead Protection Zone 3, which has a five year travel time to City water supply wells. According to the
project Geotechnical Report, groundwater levels in the alluvium subgrade vary seasonally from 29.7 to
37.6, which is due in part to fluctuations in precipitation and groundwater withdrawals at City well points.

For existing conditions, refer to the Existing Conditions figure in Appendix A.

3. Offsite Analysis Report

Per SWMMWW Volume 1, Chapter 1.6 and Section 2.6 of the Stormwater Technical Notebook, projects
that discharge stormwater offsite are required to perform an offsite analysis. The site currently does not
discharge stormwater offsite and no new discharge points are proposed. Therefore, an offsite analysis is
not required or provided.

4. Minimum Requirements

Minimum requirements for redevelopment projects are outlined in Volume 1, Chapter 2, Figure 1-2.4.2 of
the SWMMWW. Figurel-2.4.2 is annotated below, indicating that this project exceeds the requirement
thresholds for Minimum Requirements 1-9.

KPFF Consulting Engineers
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Does the project result in 2,000 square feet, or more, of new plus replaced hard surface area?
OR
Does the land disturbing activity total 7,000 square feet or greater?

lNo

Minimum Requirements #1 through #5
apply to the new and replaced hard
surfaces and the land disturbed.

Minimum Requirement #2 applies.

ext Question

Does the project add 5,000 square feet or more of new hard surfaces?
OR

Convert ¥ acres or more of vegetation to lawn or landscaped areas?
OR
Convert 2.5 acres or more of native vegetation to pasture?

Yes @

All Minimum Requirements apply Next Question Is thi d
to the new hard surfaces and the Il @

iect?
converted vegetation areas. related project’

Yes
Does the project add 5,000 square feet or more of new hard surfaces?
i Yes N
o Is the total of new plus replaced hard surfaces
Do the new hard 5,000 square feet or more,

surfaces add 50% or | N o . No AND
- No addit |
more to the existing re::ire;::tas «4—— does the value of the proposed improvements
hard surfaces within ) - including interior improvements - exceed
the project limits? 50% of the assessed value (or replacement

value) of the existing site improvements?

ves All Minimum Requirements apply to the new and replaced
hard surfaces and converted vegetation areas. @

- e Figure 1-2.4.2

wiai@ll | Flow Chart for Determining Requirements for

Redevelopment
DEPARTMENT OF Revised June 2015

E C O I— O G Y Please see http://www.ecy.wa.gov/copyright.html for copyright notice including permissions,
State of Washington limitation of liability, and disclaimer.

Figure 2: SWMMWW Figure 1-2.4.2, Annotated
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MR NO. 1 - PREPARATION OF STORMWATER SITE PLANS

This report constitutes the preliminary project stormwater site plan as defined by Volume 1, Chapter 1-3.1
of the SWMMWW,

MR NO. 2 - CONSTRUCTION STORMWATER POLLUTION PREVENTION PLAN (SWPPP)

The project includes more than 2,000 square feet of new plus replaced hard surface area and will disturb
more than 7,000 square feet of land disturbing activity. Therefore, per Section 2.5.2 of the Stormwater
Technical Notebook the project must prepare a Construction SWPPP and Temporary Erosions and
Sediment Control (TESC) plans. Refer to Section 6 of this report for a site specific discussion of
construction stormwater pollution prevention requirements.

MR NO. 3 - SOURCE CONTROL OF POLLUTION

Per section 2.5.3 of the Stormwater Technical Notebook, all applicable and recommended source control
BMPs as described in Volume 6 of the SWMMWW are required. Additional pollutant specific BMPs that
may be required are:

e S411 BMPs for Landscaping and Lawn/ Vegetation Management
e S417 BMPs for Maintenance of Stormwater Drainage and Treatment Systems
e S424 BMPs for Roof/ Building Drains at Manufacturing and Commercial Buildings

e S433 BMPs for Pools, Spas, Hot Tubs, and Fountains

Required BMPs will be designed and documented as a part of the COR Coordinated Civil Review (CCR)
process.

MR NO.4 - PRESERVATION OF NATURAL DRAINAGE SYSTEMS AND OUTFALLS

The site is comprised of a self contained on-site basin and an offsite ROW basin. Both basins rely on
infiltration of stormwater. There are no downstream outfalls. The project matches existing drainage
patterns by fully infiltrating project runoff.

MR NO. 5 - ON-SITE STORMWATER MANAGEMENT

Per Appendix B of the Stormwater Technical Notebook, the project is located within the Marymoor-100%
Infiltration area. According to Section 2.5.5.2 of the Stormwater Technical Notebook, projects within this
area do not need to demonstrate compliance with Minimum Requirement 5 because they will exceed the
intent of Minimum Requirement 5 by infiltrating 100% of their runoff. Refer to the Low Impact
Development discussion in Section 6 of this report for a description of how infiltration requirements are
being met.

MR NO.6 - RUNOFF TREATMENT

Per Section 2.5.3 of the Stormwater Technical Notebook, the Marymoor Design District has highly
infiltrative soils and is outside Wellhead Protection Zones that prohibit infiltration of runoff from pollution
generating hard surfaces. However the proposed development is a mixed use commercial residential

KPFF Consulting Engineers
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project within a quarter mile of a fresh water body with an existing aquatic life use. Therefore, per
SWMMWW Volume 5, Chapter 2.1, the project must meet the requirement of Enhanced Water Quality
Treatment prior to infiltrating. Refer to the Water Quality System discussion in Section 5 of this report for a
description of how water quality treatment requirements are being met.

MR NO.7 - FLOW CONTROL

Per Appendix D of the Stormwater Technical Notebook, the project must infiltrate 100% of site stormwater
to meet flow control requirements. Refer to the Flow Control System discussion in Section 5 for a
description of how flow control requirements are being met.

MR NO. 8 - WETLANDS PROTECTION

This site does not discharge to a wetland or its buffer and there are no wetlands in the vicinity, therefore
wetland protection is not required.

MR NO. 9 - OPERATION AND MAINTENANCE MANUAL

An Operation and Maintenance Manual for the stormwater infrastructure will be provided through the
CCR process.

5. Permanent Stormwater Control Plan
EXISTING SITE HYDOLOGY
Summary

The existing site surfaces are predominantly graveled, with few paved surfaces and roofs to generate
significant storm runoff. Though gravel is not considered softscape, it provides substantial depression
storage, allowing water to pool and infiltrate into the underlying alluvium. Refer to Table 1 and the Existing
Conditions Exhibit in Appendix A for existing surface areas.

Table 1: Existing Surface Areas

Land Cover Total Area

ROW Paved PGIS 0.39 acres
Onsite Paved PGIS 1.41 acres

Gravel PGIS 3.24 acres
Roof NGIS 0.40 acres
Total 5.43 acres

KPFF Consulting Engineers
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DEVELOPED SITE HYDROLOGY

Summary

Exhibit 21

The proposed hydrology approximately matches existing right of way and on-site basins. In addition,
impervious area coverage is reduced through the addition of streetscape planting and on-site landscape
improvements. Further, the proposed conditions improve upon existing on-site and ROW hydrology by
providing a control means of infiltration through the use of infiltration chambers and drywells. Refer to

Table 2 and the Proposed Conditions Exhibit in Appendix A for proposed surface areas.

Table 2: Proposed Surface Areas

Performance Standards

Land Cover Total Area
ROW PGIS 0.75 acres
ROW NPGIS 0.43 acres
ROW Pervious 0.14 acres
Onsite PGIS 0.14 acres
Onsite NPGIS 1.06 acres
Onsite Roof 2.26 acres
Onsite Pervious 0.63 acres
Pools 0.02 acres
Total 5.43 acres
and Goals

Per the SWMMWW and the Stormwater Technical Notebook, the following performance standards and

goals apply to this project:

e Runoff Generation

o0 MGS Flood continuous modeling software was used to generate runoff for LID, flow control,

and water quality calculations. The assumptions for the model are as follows:

= Puget 40 East Time Series

= 5 minute computational time step

» Hard surfaces modeled as impervious

» Landscape areas modeled as till-grass

e LID and Flow Control

0 100% Infiltration

e Water Quality

o Enhanced Water Quality

KPFF Consulting Engineers
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Low Impact Development Features

Site Assessment

Per Section 8.7.5 of the Stormwater Technical Notebook, all projects that trigger Minimum Requirement 1
are required to include a LID Site Assessment as a part of the stormwater site plan. The following
documents, required for the LID Site Assessment, are included with this report or under separate cover:

e Survey meeting all the requirements of Volume 1, Chapter 3.1 of SWMMWW (included as a base
in the exhibits in Appendix A and in the plan set included with this submittal).

e Geotechnical reports (refer to the Special Report and Studies discussion in Section 7 of this
report)

The following documents are not included in this report:
e Critical Areas Report: The project is located in Wellhead Protection Zone 3.

¢ Flood Hazard Report: This site is not located in a flood plain.

LID Requirements

The process for determining minimum LID requirements is outlined in SWMMWW Volume 1, Chapter 2,
Figure 1-2.5.1. This figure is annotated below, indicating that this project is required to evaluate BMPs for
proposed surfaces using the BMP hierarchy outlined in List #2. Refer to Table 3 for the BMP list.

Does the project discharge to Flow Control Exempt Waters (per Minimum Requirement (MR) #7)7 |

g Yes
REQUIRED: Implement the following BMPs o
where feasible
o  BMP T5.13: Post-Construction Soil Quality v No (the
and Depth Does the project project
e BMP T5.10A, B, or C: Downspout Full trigger only MRs #1 - | triggered
Infiltration, Downspout Dispersion #57 (Per Figure 3.2.0r |y MR #2) [
Systems, or Perforated Stub-out Figure 3.3 in Appendix | o | No additional
Connections 1 of the 2013-2018 | rocnirements
o BMP T5.11 or T5.12: Concentrated Flow WWA Phase Il Permit
Dispersion or Sheet Fiow Dispersion & Phase | Permit).
NOT REQUIRED: Achievement of the LID m e project triggered
Performance Standard. Applying the other Yes €7y MRs #1 - #9)
BMPs in List #1 or List #2 v ”

Is the project inside the UGA? |
Did the project developer choose to meet j 4 T No
the LID Performance Standard? s W
Is the project on a pmﬂ

¥ of § acres or larger?

Did the project developer “No
choose to meet the LID & Yes
| Performance Standard? | REQUIRED: Meet the LID

Performance Standard through

yNo
REQUIRED: For each
surface, consider the
BMPs in the order
listed in List #1 for that

type of surface. Use
the first BMP that is
considered feasible

the use of any BMP(s) in the

Ves 2014 SWMMWW except for
Yes o Rain Gardens (the use of
Bioretention is acceptable)
NOT REQUIRED

Achievement of the LID \ 4 I the project can't meet the

Performance Standard. REQUIRED: For each LID Performance Standard, it
= » surface, consider the BMPs | | must seek and be granted an

REQUIRED: Meet the LID Performance in the order listed in List #2 | | exception/variance.

Standard through the use of any BMP(s) in for that type of surface. Use

the 2014 SWMMWW except im’Ram Gardens | | the first BMP that is REQUIRED: Apply BMP T5.13

(the use of is feasible. Post-Construction Soil Quality

and Depth.

REQUIRED for Projects Triggering MR #1-9* NOT REQUIRED:

Apply BMP T5 1322; Congs?fucugon Soil Achievement of the LID NOT REQUIRED: Applying the

Quality and Depth. Performance Standard BMPs in List #1 or List #2

|
NOT REQUIRED: Applying the BMPs in List
#1 or List #2

| *Recommended by Ecology for projects triggering MRs #1 - #5.

Figure 1-2.5.1
Flow Chart for Determining LID MR #5
Requirements

DEPARTMENT OF Revised June 2015

ECOLOGY Please see http:/www.ecy.wa.gov/copyright himi for copyright notice including permissions,
State of Washington limitation of liability, and disclaimer.

Figure 3: SWMMWW Figure 1-2.5.1, Annotated
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Table 3: SWMMWW LID List 2

LIST #2: ON-SITE STORMWATER MANAGEMENT BMPS
List Order Hierarchy Required BMP
Lawn and Landscape Areas

1 \ Post-Construction Soil Quality and Depth
Roofs

1 Full Dispersion or Downspout Full Infiltration

2 Bioretention

3 Downspout Dispersion

4 Perforated Stub-out Connections
Other Hard Surfaces

1 Full Dispersion

2 Permeable Pavement

3 Bioretention

4 Sheet Flow Dispersion or Concentrated Flow Dispersion

Feasibility and Implementation

The feasibility study of List #2 BMPs included added considerations to account for the full infiltration
requirements outlined in Section 2.5.5.2 and Appendix B of the Stormwater Technical Notebook. The
project evaluated horizontal setbacks from buildings, structures, storage tanks, and property lines. In
addition, the project considered vertical setbacks from seasonal high water and any highly variable or
hydraulically restrictive soil zones that may impact infiltration capabilities described in the project
Geotechnical Report.

According to the Geotechnical Report, the site soils have a measured infiltration capacity of 85 inches per
hour. This value exceeds the maximum allowable design infiltration rate of 20 inches per hour indicated in
Section 2.9.3.9 of the Stormwater Technical Notebook, therefore a long term design infiltrations rate of 20
inches per hour was used in calculations. The Geotechnical Report also includes updated information on
groundwater elevations, recommending a design seasonal high groundwater elevation of 37.6 feet. All
infiltrating facilities are required to maintain at least three feet of separation from the seasonal high
groundwater level. In addition, mounding analyses are required for all facilities situated less than 5 feet
above the seasonal high groundwater elevation.

The additional infiltration criteria narrowed the feasible BMPs in List #2 down to infiltrating BMPs only.
From this limited list, the project proposes to implement soil amendments for the restoration of all off-
structure landscape areas to meet the requirements for post-construction soil quality and depth. In
addition, the project proposes to manage all roof surfaces onsite using infiltrating BMPs to meet
requirement for downspout full infiltration. The project also proposes to employ bioretention in conjunction
with other infiltrating BMPs to manage other hard surfaces onsite and in the ROW

On-Site Stormwater Management

Onsite stormwater will be managed though the use of downspout full infiltration. The stormwater will be
routed to infiltration chambers at the southeast corner of the property. Preliminary modeling results
indicate that an estimated infiltration chamber system volume of 8,504 cubic feet would be required to
infiltrate 100% of onsite stormwater. Refer to the Proposed Conditions Exhibit in Appendix A for onsite
basins and to Appendix C for preliminary modeling results.
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The project is currently proposing an infiltration chamber system that provides approximately 9,000 cubic
feet of storage, covering approximately 4,500 square feet. The bottom of the facility is situated five feet
above the seasonally high groundwater elevation as documented in the project Geotechnical Report,
rendering a mounding analysis unnecessary at this time. As the onsite stormwater design progresses, the
facility configuration and elevations may change. If the groundwater separation decreases as the design
develops, a mounding analysis will be performed on the infiltration chambers to confirm that the system
will have no adverse impacts to the groundwater table or adjacent structures. Refer to the Civil Utility
Sheets in Appendix B for the preliminary facility location, as well as documentation of horizontal and
vertical setbacks.

Right of Way Stormwater Management

ROW stormwater will be managed though the use of infiltrating bioretention, drywells, and infiltration
chambers. Stormwater will be routed to bioretention facilities and water quality treatment structures
(Filterra or similar) situated in the ROW. Bioretention facilities will be used for both water quality treatment
and infiltration of stormwater, while water quality structures will only be used for treatment. Underdrains
and overflows from bioretention facilities and outlets from water quality treatment structures will be routed
drywells and infiltration chambers. The bottom of these infiltrating facilities will be situated at least three
feet above the seasonal high groundwater level.

The project is currently proposing a ROW drainage system comprised of seven dedicated infiltrating
facilities served by separate stormwater basins. These facilities and their basins may be reconfigured,
combined, or divided as the stormwater design progresses. Refer to the Proposed Conditions Exhibit in
Appendix A for ROW basins, to the Civil Utility Sheets in Appendix B for preliminary facility locations, and
to Appendix C for preliminary modeling results.

Flow Control System

The Marymoor Design District has little-to-no conveyance infrastructure and no stormwater outfalls.
Therefore, as indicated in Appendix D of the Stormwater Technical Notebook, the project will be required
to infiltrate 100% of stormwater to meet flow control requirements. This will result in a net-zero offsite flow,
preventing erosion of downstream properties. Refer to the Low Impact Development Section of this report
for a discussion of the infiltration design.

Water Quality System

Per SWMMWW Volume 5, Chapter 2.1, the project is required to provide Enhanced Water Quality
Treatment prior to infiltrating stormwater. Enhanced treatment BMPs are outlined in SWMMWW Volume
5, Chapter 3.4. Given the industrial nature of the surrounding area and the confined spaced available for
siting water quality facilities, applicable stormwater treatment BMPs are limited to bioretention facilities
and approved emerging technologies (i.e. Filterra or similar). The project will implement bioretention and
water quality treatment structures in the ROW to provide treatment prior to being sent to the infiltration
drywells. Onsite, runoff from pollution generating surfaces will be routed though bioretention facilities
before the sent to the infiltration chambers. Refer to the Low Impact Development section of this report for
a discussion of the onsite and ROW infiltration design.

Conveyance System Analysis and Design

The proposed onsite drainage system is minimal. The majority of the site is over the garage structure,
which means that drainage picked up on site will be routed through internal plumbing. The point of
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connection for the onsite storm system is at the southeast corner of the building. From there, the
stormwater is routed a short distance via a 18-inch storm line to the proposed infiltration chambers off
structure. Refer to the Low Impact Development section of this report for a discussion of the onsite
infiltration design.

The ROW drainage system consists of a series of bioretention facilities and water quality treatment
structures routed to infiltration drywells. Roadway and sidewalk grading is used to route stormwater to the
inlets of the bioretention and water quality facilities. From there, underdrains and overflows from the
bioretention and outlets from the water quality treatment structures are routed to infiltration facilities. Refer
to the Low Impact Development section of this report for a discussion of the ROW infiltration design.

Pipe sizes and layout were selected based on required full flow capacities and minimum slopes
necessary to achieve 3 feet per second full flow velocity. These design parameters represent the baseline
assumptions used to layout the conveyance system. In instances site constraints impacted baseline
design, conveyance elements were analyzed on a case by case basis. A uniform flow analysis of the
proposed conveyance system as described in the 2016 King County Surface Water Design Manual will be
performed as a part of the CCR process. Backwater analyses will not be necessary as there are no
downstream systems that could impact hydraulic grades lines.

6. Construction Stormwater Pollution Prevention Plan

This project will require coverage under Ecology Construction Stormwater General Permit because the
total disturbed area is greater than 1 acre. The NOI will be prepared and submitted to Ecology, and
SWPPP approval will be received from the City prior to any land-disturbing activities. The SWPPP and
accompanying TESC plan sheets for this project will be prepared as a part of the CCR process. The
design will implement adequately sized best management practices (BMPs) to meet construction
stormwater pollution prevention requirements. These BMPs will include the following elements:

Mark Clearing Limits and Environmentally Critical Areas (ECAS).
Retain Top Layer.

Establish Construction Access.

Protect Downstream Properties and Receiving Waters.

Prevent Erosion and Sediment Transport from Site.

Prevent Erosion and Sediment Transport from Site by Vehicles.
Stabilize Soils.

Protect Slopes.

© ©®© N o o K~ W DD PE

Protect Storm Drains.

[N
o

. Stabilize Channels and Ouitlets.

=
=

. Control Pollutants, including sediment, waste, chemicals, petroleum products, fertilizers,
pesticides, and runoff affected by pH-modifying activities.

12. Control Dewatering, including flow rates and quality.

13. Maintain BMPs.
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15.
16.
17.
18.
19.
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Inspect BMPs.

Execute and Update Construction Stormwater and Erosion Control Plan.
Minimize Open Trenches.

Phase the Project.

Install Flow Control and Water Quality Facilities.

Protect Stormwater BMPs.

7. Special Reports and Studies

The following reports are included under a separate cover as a part of this submittal:

“Geotechnical Report, LMC Marymoor, 17611 Northeast 70th Street, Redmond, Washington” PanGEO,

Inc, August, 2018.

8. Other Permits

There are no other permits associated with the LMC Marymoor Project at this time.

9. Operations and Maintenance Manual

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

1. Existing Conditions
2. Proposed Conditions
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&) b wan P4 ?
& EXISTING ROOF 17,316 0.40
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Project Title Drawing Title AS/RFI/CSK Number
LMC MARYMOOR EXHIBIT 1: EXISTING
NORTH CONDITIONS EXHIBIT Drawing Reference Scale
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Exhibit 21

\\ PROPOSED LAND COVER AREA
AN RECEIVING
N HATCH BASIN STORMWATER AREA (SF) AREA (AC)
B . MANAGEMENT BNP
N
N ROW BASIN 100 PGIS | CHAMBER ARRAY 100 9,981 0.23
- ROW BASIN 100 NPGIS| CHAMBER ARRAY 10D 3,727 0.09
- omL
e N - 2 (. . o
FEERS = e . ROW BASIN 100 PGPS | CHAMBER ARRAY 100 553 0.01
¢ - ‘ I o
wtn - o - = P
ROW BASIN 200 PGIS | CHAMBER ARRAY 200 5,068 012
)Y
X
- A M e 9 2% |ROW BASIN 200 NPGIS| CHAMBER ARRAY 200 2,368 0.05
y I / L|_
>4 | o é ROW BASIN 200 PGPS | CHAMBER ARRAY 200 553 0.01
J Q’o"’
SN )
i ROW BASIN 300 PGIS | DRYWELL 300 1,256 0.03
’ ROW BASIN 300 NPGIS|  DRYWELL 300 2,27 0.05
& A
ROW BASIN 300 PGPS|  DRYWELL 300 729 0.02
ROW BASIN 400 PGIS | CHAMBER ARRAY 400 3,158 0.07
S35 |RON BASIN 400 NPG'S| CHAMBER ARRAY 400 969 0.02
ROW BASIN 400 PGPS | CHAMBER ARRAY 400 514 0.01
# = ROW BASIN 500 PGIS | DRYWELL 500 880 0.02
¢ 4 9% |ROW BASIN 500 NPGIS DRYWELL 500 354 0.01
4
ROW BASIN 500 PGPS | DRYWELL 500 433 0.01
L/
] ROW BASIN 600 PGIS | CHAMBER ARRAY 600 8,241 0.19
& R RRRRRRRRR
e AR
Y BISI53333, | ROU BASIN 600 NPCIS| CHABER ARRAY 500 2,976 0.07
5%
¥ ¥ ¥+
# kb, |ROWBASIN 600 PGPS | CHANBER ARRAY 600 2,001 0.05
[~
7///// ROW BASIN 700 PGIS | CHAMBER ARRAY 700 3,790 0.09
4
9 RIS
g oo PEiii i |ROW BASIN 700 NPGIS| CHAMBER ARRAY 700 6195 014
SO0 ey [R5
5
0 ) ROW BASIN 700 PGPS | CHAMBER ARRAY 700 1520 0.03
e WSS
8 el o
e e ONSITE BASN 800 | 1uyiBER ARRAY 800 6,200 014
4 A% et PGIS
o AANY 0
> "’0 “0’0’ -+ rd > 5|
o (NN 1950 BRERRSssssss] | ONSITE BASN 800 yyues areay 800 45995.83 106
RN ooen \ RXXRXKD
’0‘0‘0'0 0“'
g Lt Ty ONSITE BASN 800
LYY DOL IO A W CHAMBER ARRAY 800 98,422 2.26
» '::: ’:::::::: .:.:.:.:.:.}:‘:.:.': A ROOF
T Wi FUF T T 11 ONSITE BASN 800
AOOO0: \ + + + + CHAMBER ARRAY 800 27,300 0.63
RN > \ P PERVIOUS
5%
i \ o
AOOOOE 2 POOL SEWER . 0.02
B!
L2E3C) 7 2 ROW TOTAL 57,543 1.32
DN = SBSSOGY ENRANSEE &= SIS X : Rt T
-] ONSITE TOTAL 178,983 411
TOTAL| 236,526 543
]
Py = 7
5500100 )ARCEL #5195500000
m%ﬁ%’mm 1= nms';m FAﬁ.V PARTNERSHIP &»w
TG T
Lyt
] K
- = = N7 ]
. |
—
Project Title Drawing Title ASI/RFI/CSK Number

LMC MARYMOOR EXHIBIT 2: PROPOSED

NO RTH CON D ITI O NS EXH I BIT Drawing Reference Scale 1 . 80'

0 40 80 1 60 Cteent 1601 Sth Avenue, Suite 1600
e — ENCORE ARCHITECTS Seatle, WA 98101 Date Drawn/CKd By
1 inch = 80 feet Wk com 2019-02-26 KFR/JSF
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Feb 27, 2019 - 2:20pm

Exhibit 21

1 inch = 40 feet

SHEET C—-2.02

SHEE T C=2.09

Ln

92+00

NE 70TH STRE

4 .
a <

SHEE T C—=2.01

I
I

I===x=—x-—-=

i
i
i

RIVATE)—— +

75+00

I —1—FRAIL — A

SHEET C=2.07

LEGEND:
EXISTING PROPERTY LINE

—— — — —— PROPOSED PROPERTY LINE
—— — ———  CENTERLINE

sD STORM LINE

ss SEWER LINE

W WATER LINE

Fs FIRE SERVICE LINE

@] [B]  FILTERRA STRUCTURES

@ AREA DRAIN

o CLEANOUT

)) DRYWELL /SDMH

@) SSMH

-+ HYDRANT

- FDC

' AR RELIEF VALVE

HL % WATER FITTINGS

SHEET C—-2.08

1.

NOTES:

" WATER METER

810 LA VAULT

UTILITY LOCATES SHALL BE PERFORMED TO
DETERMINE VERTICAL CLEARANCES BETWEEN EXISTING
AND PROPOSED UTILITIES AND TO IDENTIFY POSSIBLE
UTILITY CONFLICTS.

REFER TO C—4.00 FOR ONSITE AND OFFSITE BASIN
AREAS.

SEWER MAIN IN 176TH AVENUE NE WILL BE UPSIZED
TO 10" BY COR AS A PART OF REGIONAL PUMP
STATION IMPROVEMENTS. NEW SEWER MAIN WILL
EITHER MAINTAIN EXISTING IE'S OR DEEPEN THEM.
PROJECT WILL COORDINATE WITH COR'S CONTRACTOR
TO DETERMINE FINAL PIPE AND STRUCTURE INVERTS.

ROW UTLITIES IN HARDSCAPE SHALL HAVE NON-SKID
LID.

OHEE T C—Z.O4\

/SHEET C—2.00

1 [ 8/13/18 | KFR | JSF | JSF | PREP ROUND 1 DFjAE"Q /EeYc DES'&':EFE BY L THO BUSIESS LMC MARYMOOR SHEET

2 [10/18/18| kiR | JUSF | JSF | PREP ROUND 2 GHECKED 6 APPROVED BY]| 1Y BEFORE VOU O N REDMOND, WA

3 12/21/18 KFR JSF JSF PREP ROUND 3 JSF JSF 1 800 424 5555 1 Seattle, WA 98101

4 |o1/14/19 kR | JsF | USF | DD PRICING SET DATE OV MY 206.622.5822 C —_ 2 O O
5 [02/28/19| KR | JSF | JSF | 100% PREP SET 02/28/2019 SCALE: e UTILITIES & DRAINAGE PLAN .
NO. | DATE | BY | CHD. [APPR. REVISION J 0B No. :1800077 AS NOTED
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KyleA

0 10 20 40

Feb 27, 2019 — 2:21pm

e —
1 inch = 20 feet
\ \ KEY MAP
g \
= CONNECT TO LEGEND:
@ gO”:EEg 620 EXST SSMH / ‘ EXIST 127 DI MaTER EXISTING PROPERTY LINE
. — — — — == — — jmm W \ ...... PR 6” Dl W
_________ _— 8" DI FS —— — — —— PROPOSED PROPERTY LINE
810-A VAL — 2" PEW
50400 51+/60 52400 53+00 — CENTERLINE
— — — — — — — — | — — H e R R : — — :
L / sD STORM LINE
5 WQCB 102 NE 70TH STREET POC TO WATER ENTRY ROOM
S (1) 6" DI FS ss SEWER LINE
oy — CHAMBER ARRAY 100 N (1) 2" PE COMMERCIAL W
o Ry . (1) 1"PE IRRIGATION W w WATER LINE
AFs—PL T (1) 4" DI RESIDENTIAL W
S ¢ W LN S Fs FIRE SERVICE LINE
/ —— AR E\‘rl\\ i @] [B@]  FILTERRA STRUCTURES
FF 47.5| PROPOSED FDC.——- A
_______ @ AREA DRAIN
SANITARY SEWER- POC-~-—-—"" FOC POC PER MEP sz%’ggﬁ?
REMOVE EXIST HYDRANT . CLEANOUT
el REFER 70 LS PLANS FOR|  ROPOSED PIV
MATCHLINE: BIORETENTION AND GREEN ® DRYWELL /SDMH
_ ROOF OVER STRUCTURE
SEE SHEET C-2.02 @ SSMH
60 60 ¥ HYDRANT
= | I 1 .
| & 4 =€ F &« =¥ ! AR RELIEF VALVE
39 o] I Wil S el S S 95
% N % 3 § I % ) N PROPOSED GRADE AT — EXISTING GRADE Jj‘i[ M WATER FITTINGS
S0 1> J g TOP. OF CURB AT CENTERLINE
= Slen 5 d8s =R 5
N|g 3 Sz J=3 2=z3 PROPOSED GRADE AT M POST INDICATOR VALVE
" g giwe gio sfuwu / BoTION OF ClRe .
2% ATt 0 Szt BE / WATER METER
— 4 I E——— i I D SRR
B I R —— 810 LA VAULT
——————————— —— —Tr - T ~— CONNECT PROPOSED HYDRANT
45 I : - — L
——— [ S - I :::iﬁf EXIST DT.12° DI WATER
UL 1. UTILITY LOCATES SHALL BE PERFORMED TO
\ EXIST 2-IN~4 PE GAS DETERMINE VERTICAL CLEARANCES BETWEEN
40 40 EXISTING AND PROPOSED UTILITIES AND TO
y . \__CHAMBER ARRAY 100 N; IDENTIFY POSSIBLE UTILITY CONFLICTS PRIOR TO
7 LF 8" PVC SD @ 1.00%— 14 STORMTECH SC—310 1 CONNECT WATER CCR APPROVAL.
BOTTOM OF FACILITY 42.6 X2 10 SERVICES
—10 LF 8" PVC:SD @ 1.00% TOP OF FACILITY 44.93 2. REFER TO C-4.00 FOR ONSITE AND OFFSITE
35 35 BASIN AREAS.
0 ; _
- PSR RCSES (3) SEWER MAIN IN 176TH AVENUE NE WILL BE
UPSIZED TO 10" BY COR AS A PART OF
REGIONAL PUMP STATION IMPROVEMENTS. NEW
30 30 SEWER MAIN WILL EITHER MAINTAIN EXISTING IE’S
50480 51420 51460 52400 52440 52480 53420 OR DEEPEN THEM. PROJECT WILL COORDINATE
WITH COR'S CONTRACTOR TO DETERMINE FINAL
PIPE AND STRUCTURE INVERTS.
NE /O0TH STREET PROFILE ‘ ROW UTILITIES IN HARDSCAPE SHALL HAVE
SCALE: H: 1"=20V: 1" =5 NON~-SKID  LID.
DRAWN BY DESIGNED BY
1 [ 8/13/18 ] KPR | JSF | JSF | PREP ROUND 1 YA P LTV BISIESS LMC MARYMOOR SHEET
2 | 10/18/18 | KFR JSF JSF | PREP ROUND 2
CHECKED BY  APPROVED BY|I NAYS BEFORE YOU DIG 1601 5th Avenue, Suite 1600 REDMOND, WA
4 01/14/19 KFR JSF JSF DD PRICING SET 02/2D$}§O19 ﬁﬁfiiﬁ?fz.iom UTILITIES & DRAINAGE PLAN & PROFILE C - 2 . O 1
5 |02/28/19 | KFR JSF JSF | 100% PREP SET SCALE:
NO. | DATE | BY | CHD. [APPR. REVISION J 0B No. :1800077 AS NOTED
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KyleA

REFER TO LS PLANS FOR
BIORETENTION AND GREEN

Feb 27, 2019 — 2:21pm

0 10 20 40 MATCHLINE: ROOF OVER STRUCTURE
—_— -
e _ EEE SHEET C 2.0_1._ -
\ \ A\« \\
/ \ \ Lol \ LFF_47.5 FF_47.0 FF_48.5
\ a\ SANITARY SEWER POC
\ 3\ 2 2. XX SDCB 191 8" I |41.00 ——FOC POC PER MEP
. o A \ Ir | 5 — L= —
Lo N N Lo———"
/ ~ Wwqcs\102 Y S 901 — PROPOSED HYDRANT CHAMBER ARRAY 200
\\/\4\3} <\.<1' AN LA : rm'-l
v v L " ; '_4_ : m™m
\ % o a e T %§ KEY MAP
\ \\6 . <.\. 5 o N .._- 1 v - ° Q) . N %5 ~ . X = - - = T ——— - l . ﬂ:
Vs S R Al A SN F 3. =
\ 2 S — S o
, | DRYWELL 300 A0 D T REIUNE - B o .
/ 8" PVC ss\@ 2% E/ M J% PROFOSED. FOC . ALyt LEGEND:
\ \ WQCB 202 2+oo\ 176TH AVENUE NE 3400 \ \Oa I EXISTING PROPERTY LINE
1+00 \g | | i | " BIORETENTON | ©
= \{o / j\( - L \ BOgETOR | —— — — ——  PROPOSED PROPERTY LINE
\ ” AD 302 —
\ CONNECT TO EXIST 12” DI W URBLINET-RER B CENTERLINE
\ COR STD PLAN 665
\ SD STORM LINE
\ ss SEWER LINE
\ W WATER LINE
\ \ Fs FIRE SERVICE LINE
5 _
1B [ll] FILTERRA STRUCTURES
\
\ \ @ AREA DRAIN
. CLEANOUT
()) DRYWELL /SDMH
@) SSMH
60 60 & HYDRANT
< N PROPOSED GRADE
& i ~ = ~ AT CENTERLINE - FDC
I N <= - I =~ | %5 EXISTING GRADE =
- H ooz g & ] =2 sl ® =3 AT CENTERLINE 9 " ¥ AIR RELIEF VALVE
F oo g g B S o ee CRI BIsS PROPOSED GRADE ¥
;oi SR S E 83 %"‘.\Tf éé%fé AT TOP OF CURB o J Ht ™ WATER FITTINGS
~ NS il o< e Lt L = .
=53 25=3 g85 ZEls &= . s PROPOSED GRADE AT SKkS 0 POST INDICATOR VALVE
50 Sl = 8 = =¥ A 8?!- e CONNECT ™ 1= 50 &
=0 e o < é:&) = %“oo " HYDRANT \ // \ \ // - WATER METER
— L AV SN = = — EE 810 LA VAULT
45 EXIST 12" CMP /STORM EXIST 12" CMP_STORM ) 92 LF 6” PVC SD __@ 0.88% - EXIST 12" DI WATER 45
/—/*ﬂa—\_ /_/k_lU_,__/ J — 1 /1/;’//;#
us e N — 1. UTILTY LOCATES SHALL BE PERFORMED TO
— i EXIST. 2° PE DETERMINE VERTICAL CLEARANCES BETWEEN
u GAS EXISTING AND PROPOSED UTILITIES AND TO
40 o \ \ 40 IDENTIFY POSSIBLE UTILITY CONFLICTS PRIOR TO
\_ -5 LF 8" PVC SD @ 1.00% CHAMBER ARRAY 200 ‘. CCR APPROVAL.
» c 10 STORMTECH SC-310
91F 8 PYC 5D @ 9.01% BOTTOM OF FACIITY 42.6 \C2.10/ 2. REFER TO C-4.00 FOR ONSITE AND OFFSITE
TOP.OF .FACILITY..44.93 BASIN AREAS.
35 ; 35
1 : (3) SEWER MAIN IN 176TH AVENUE NE WILL BE
EXIST & PVC SEWER UPSIZED TO 10" BY COR AS A PART OF
REGIONAL PUMP STATION IMPROVEMENTS. NEW
30 30 SEWER MAIN WILL EITHER MAINTAIN EXISTING IE’S
1460 2+00 2+40 2+80 3+20 3+60 OR DEEPEN THEM. PROJECT WILL COORDINATE
WITH COR’S CONTRACTOR TO DETERMINE FINAL
PIPE AND STRUCTURE INVERTS.
176TH AVENUE NE PROFILE (%) ROW UTILITIES IN HARDSCAPE SHALL HAVE
SCALE: H: 1"=20 V- 1" =5 NON-SKID LID.
DRAWN BY DESIGNED BY
1 [ 8/13/18 ] KPR | JSF | JSF | PREP ROUND 1 AN BY P LTV BISIESS LMC MARYMOOR SHEET
2 [10/18/18 | KFR JSF JSF | PREP ROUND 2 /
CHECKED BY  APPROVED BY | REDMOND, WA
DAYS BEFORE YOU DlG 1601 5th Avenue, Suite 1600
3 12/21/18 | KFR JSF JSF | PREP ROUND 3 JSF JSF 1 800 42 4 5555 Seattle, WA 98101
4 | 01/14/19] KRR | JSF | JSF | DD PRICING SET o %\Tg o1o wwrw Kpff.com C - 2 O 2
Tz e T | o e s 28/ ——— UTILITIES & DRAINAGE PLAN & PROFILE :
DATE | BY | CHD. |APPR. REVISION J 0B No. :1800077 AS NOTED
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KyleA

Feb 27, 2019 — 2:21pm

REFER TO LS PLANS FOR -
BIORETENTION AND GREEN \
S 40 ROOF OVER STRUCTURE WQCB 602
1 inch = 20 feet SDCB 601
\ AN
\ ™
POC TO WATER ENTRY ROOM FF_48.5
(1) 2 PE COMMERCIAL W A
(1) 13" PE IRRIGATION W DRYWELL 500 — ‘, /.
— POC FOR ONSITE PRIVATE (1) 4" DI RESIDENTIAL W -
HYDRANT W,/ BACKFLOW \ \y/ JmS
PREVENTION PER MEP - S e KEY MAP
————————————————————————————————————————————————————————————— _.
810 LA VAULT (4) J = e S R R B CUE PN
— : _ .,.. = = _ i — % - . R e - /
1% LEGEND:
| \_ L
SRV N RN ] S e ' EXISTING PROPERTY LINE
s U ,__/ HYDRANT S BIORETENTION S —— — — —— PROPOSED PROPERTY LINE
e L T WQCB 402 0 — UE NE  PLANTER (TYP) ot
= 5+0 TH AVEN - CENTERLINE
=35 \g 9" PE W — 4+00 6"DIW ~ CURB INLET PER 176
=, |5 % l \ COR STD PLAN 665 \ sD STORM LINE
wl =
© " CURB INLET PER 1 EXISTING SSMH
COR STD PLAN 665 CO”NNECT TO EXIST ss SEWER LINE
200w 12" DI WATER SEWER POC W WATER LINE
RIM 48
CENTER OF 8" PVC
CHANNEL (N.SNW) 32.52 Fs FIRE SERVICE LINE
@] [B]  FILTERRA STRUCTURES
@ AREA DRAIN
. CLEANOUT
()) DRYWELL /SDMH
@) SSMH
e HYDRANT
60 = = 60
. . - FDC
= . I EXISTING — - % o B _ ©
E T oo =T CPERUINE PROPOSED GRADE AT s T o3I F ¥ e 4 AR RELIEF VALVE
B 2oy o8 TOP OF CURB s | B #x8 w8 - B2
35 S I = e ; SI% S I = WSS 35 L M WATER FITTINGS
4 i Jon 2.0 PROPOSED g I | 1.2 1 3 L 225
NELE SRADE AT PROPOSED GRADE AT kY 2  ZB3 5 SlNe ]
J23 Fw=3 CENTERLINE BOTTOM OF CURB %' = 593 B¥=3 953 Sl s * POST INDICATOR VALVE
SIE- Sl 1= JR2° 8= 82 |V W w w
=Eo  BlE o CONNECT PROPOSED SEwe IEo  BEwn ZEFw A = = WATER METER
a0 fr Al w 5% 20
~__ HYDRANT \ O\ L / —
= = 810 LA VAULT
T = AN o>
) PE GAS B e
45 N B . J/ﬂ%:;/ S i\\ N \\\\‘ / 45
1 S S —— T T— N
N L \ \§3‘§\2\ —— 1. UTILTY LOCATES SHALL BE PERFORMED TO
| - DETERMINE VERTICAL CLEARANCES BETWEEN
\_CHAMBER ARRAY 400 7 1) 0 E\ EXISTING AND PROPOSED UTILITIES AND TO
40 7. STORMTECH-SC-310- g \ 40 IDENTIFY POSSIBLE UTILITY CONFLICTS PRIOR TO
BOTTOM OF FACILITY 42.6 CCR APPROVAL.
TOP OF FACILITY 44.93
" IF & PVC SD © 11367 2. EE\;EE nggg4'oo FOR ONSITE AND OFFSITE
35 L CONNECT WATER 10 LF 8" PVC SD @ 1.00%— CONNECT PROPOSED 35 :
SERVICES 12° DI WATER PIPE (3) SEWER MAIN IN 176TH AVENUE NE WILL BE
: 0 TOP OF PIPE EL 42.28 UPSIZED TO 10” BY COR AS A PART OF
3 )EXIST 8" PVC SEWER (ST & e Seie REGIONAL PUMP STATION IMPROVEMENTS. NEW
SEWER MAIN WILL EITHER MAINTAIN EXISTING IE'S
30 30 OR DEEPEN THEM. PROJECT WILL COORDINATE
PIPE AND STRUCTURE INVERTS.
176TH AVENUE NE PROFILE (%) ROW UTILITIES IN HARDSCAPE SHALL HAVE
SCALE: H: 1" =20V 1" =5 NON-SKID LID.
DRAWN BY _ DESIGNED BY
1 [ 8/13/18 | KFR | JSF | JSF | PREP ROUND 1 YA AL L THO BUSIESS LMC MARYMOOR SHEET
3| 12/21/18 | KPR JSF JSF | PREP ROUND 3 JSF JSF {-800- 42455 Seattle, WA 88101
4 | 01/14/19 | KFR JSF JSF | DD PRICING SET oz/gg\}gmg e om UTILITIES & DRAINAGE PLAN & PROFILE C —_— 2 . O 3
5 [02/28/19 | KFR | JSF JSF | 100% PREP SET SCALE:
DATE | BY | CHD. |APPR. REVISION J 0B No. :1800077 AS NOTED
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REFER TO LANDSCAPE
PLANS FOR BIORETENTION

0 10 20 40
1 inch = 20 feet . MATCHLINE: AND GREEN ROOF OVER
SEE SHEET C-2.03 STRUCTURE
- - 4- I

U

|
|
—— BIORETENTION i FF 48.5 FIRE HYDRANT \

[]
! PLANTER (TYP)
KEY MAP
FDC POC PER MEP

SDCB 601
WQCB 602

FDC

I i
| ! | FDC POC PER MEP
/ ’ : \
l
|
|
|
|
i
|
|
|
|
|
|
|
|

LEGEND:

EXISTING PROPERTY LINE

Feb 27, 2019 — 3:34pm

Z ORI RN |~ === S aci s A @i S i P U S R S j\\r Eean \\"vPR‘OPOSED fbe - | .
. ™y y I
&\l J B g\ ¥ \%6 DI W _\3«/& PROPOSED A}g.*-.
- < g RELEF VALVE ~— 1 v - CENTERLINE
SS SS SS 6,, DI W SS SS SS SS SS SS 5SS SS SS SS SS ‘ SS m
\\ \ NE 68TH STRE;\ Tm.o’ ©wE sD STORM LINE
r 3 e | L ) 2
20+00 X ] —V@H:QO—_VI w— % \vi w w—Zf_Llilﬂ w w —W w ; ﬂﬁfﬂﬂ—w +H M\ Y W——H Wy W _4-=:VDO—_ E § « SEWER LINE
LA —
ggwﬁg IEO:(;Q 00 FUTURE ROAD DEDICATION M C & w WATER LINE
CONNECT TO ) : AND CONSTRUCTION SHOWN SROPOSED 12” DI WATER\ ' SSMH 11 D
EXIST 12 DI WATER | 8 PVC SS @ 2% FOR REFERENCE ONLY 1O FS FIRE SERVICE LINE
- . N '
PROPOSED 8" PVC SEWER » _
8 DIFS B [ll] FILTERRA STRUCTURES
® AREA DRAIN
[
60 ’ 60 . CLEANOUT
N HP STA. 23+68.61
™ =5 = HP EL=47.6 ® DRYWELL /SDMH
W S o - EXISTING GRADE PVI STA. 23+71.35
55 ¥ =2 2 2 1| 58 AT CENTERLINE PVI EL=48.57 s © SSMH
Wl et SR , e HYDRANT
PV STA. 20+55.47 sl 22m © z 7 29 SROPOSED GRADE - 160° VC _
| EL=4353 12T TS S5 =B1S PROPOSED GRADE AT y  K=33.86
=43, SIS SNz gLz AT CENTERLINE 0 REQUIRED SSD=250 * FDC
50 e ww Qi oiww TOP OF CURS _J/_ T U R N PROVIDED SSD=308 50
%5%0%03_(‘““%‘%5‘8%?&;_"“— T IS - s s S, S L —— ¥ AIR RELIEF VALVE
/ PROPOSED GRADE AT <| T — T M WATER FITTINGS
/ BOTTOM OF CURB B ———— NECT HYORANT
45 N VARSI TSSO W 1) U SO W AU o W N——— S 2.28% = > L. 45 " POST INDICATOR VALVE
N /_ s — 4 COVER MIN
Ny \t'l 2.00% _——— !/ e — k 19" DI WATER 9 ({ " WATER METER
N 810 LA VAULT
40 . X — R / \ CONNECT.AR 40
- CONNECT WAIER — RELIEF VALVE
/ ] SERVICE -
THRUST BLOCK — L 281 LF 8" PVC SS @ 1.25%
CONNECT HYDRANT » BVC SS @ 1.20% 1. UTILTY LOCATES SHALL BE PERFORMED TO
35 38-LF-B7- PGS0 @00 y 281 LF8 P : 35 DETERMINE VERTICAL CLEARANCES BETWEEN
VALVE ' ; o] EXISTING AND PROPOSED UTILITIES AND TO
\ I = IDENTIFY POSSIBLE UTILITY CONFLICTS PRIOR TO
- = CCR APPROVAL.
° 7 R OR CHAMBER ARRAY 600 1% g 2 =
: 24 STORMIECH. SCr-100LP. \ 6211 S 2. REFER TO C-4.00 FOR ONSITE AND OFFSITE
30 = DROP IN 50, o BOTTOM OF FACILITY 406 ~— AN 5 30 " BASN AREAS.
= PROVIDED DROP IN | = TOP OF FACILITY 42.43 “Is=° '
v'e: 0’ _ ’ = I [y Pl
SE 30=0.50. *|3 2= o (3) SEWER MAN IN 176TH AVENUE NE WILL BE
A PV STA. 21406.00  |% ‘ UPSIZED TO 10" BY COR AS A PART OF
I . 21406, <l
25 =la BT EL 45 9 =1 25 REGIONAL PUMP STATION IMPROVEMENTS. NEW
o P STA. 2140435 SEWER MAIN WILL EITHER MAINTAIN EXISTING IE'S
= P EL=42.78 z OR DEEPEN THEM. PROJECT WILL COORDINATE
B 50° VC - WITH COR'S CONTRACTOR TO DETERMINE FINAL
20 K=11.68 20 PIPE AND STRUCTURE INVERTS.
20+40 20+80 21420 21460 22+00 22+40 22+80 23+20 23+60 24+00 () ROW UTLITES IN HARDSCAPE SHALL HAVE
NE 68TH STREET PROFILE NON=SKID L.
SCALE: H: 1" =20 V: 1" = &'
DRAWN BY  DESIGNED BY
; 180//1138//1188 KFR | JSF | JSF | PREP ROUND 1 o L LTV BISIESS LMC MARYMOOR SHEET
L i b CHECKED BY_ APPROVED BY|( AYS BEFORE YOU DI REDMOND, WA
3 12/21/18 | KFR JSF JSF | PREP ROUND 3 JSF JSF 1 800 424 5555 Seattle, WA 98101
4 | 01/14/19 | KPR JSF JSF | DD PRICING SET DATE —0uU=a4- 206.622.5822 C _ 2 O 4
www.kpff.com
T e B 02/28/2019 —— UTILITIES & DRAINAGE PLAN & PROFILE :
DATE | BY | CHD. [APPR. REVISION J OB No. :1800077 AS NOTED
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REFER TO LANDSCAPE

°_ 0 2 ¥ PLANS FOR BIORETENTION
! inch = 20 fest & GREEN ROOF OVER MATCHLINE:
STRUCTURE SEE SHEET C-2.08
SN,
oS 3
FF_48.5 r| SOSEEASRRLSeR \
¥ RUOOS
POC TO WATER ENTRY ROOM 4 e TS
(13 2% PE COMMERCIAL W 1 =g e o
1) 15" PE IRRIGATON W | RN e 000 KEY MAP
(1) 4" DI RESDENTIAL W | |r QS @GSy =t \ —
i I OROSOROB0 OSROOSRY
CHAMBER ARRAY 700 SDCB 701 | RS, 5
| L \ S 750 | I J | e e \ LEGEND:
= A AV 8 ‘e arara “‘(S(“QI‘{ oS00 ’G:J‘ r Og EXISTING PROPERTY LINE
: J J =t . —— — — ——  PROPOSED PROPERTY LINE
T T = . P T s VR S SANITARY SEWER POC
14 -3._'--/ R 1oNE P L 2 ) R Rt Sl = ——W—1 T /(\_6” PVC IE 411%0 T OH - CENTERLINE
<1 o ™ S ~
3 2 N f i\L IJROPOSLD—/‘ |ﬂ| | ’ : Ik e N RRRRERORNEE _lPROPOSED AIR RELIEF- VALVE SD STORM LINE
§¢|> FSS c!ss ' ssPIV HYDRsAyT ss £ ss—e fdef — s T s T N m T T T = . ss SEWER LINE
T L 8" DI FS 6" DI W wacs 702 —/ - KRB, L '_ il NG 6" PVC ss' 27 Sl I s = e 0 A .
=T b—w vE—w w w—25+00 3¢ ¢ w w——3Twiile — —w- 26400 — ' ' A_ ' :‘ vr _u.' — W — 200N WYL 27485 W WATER LINE
Em ] =I: f } 4 — AN —] T T A _4= —4 A 7 — A T\l |
Lol
A1 FUTURE ROAD DEDICATION \E 68TH STREET w_ £ Dl W SSH 12 PROPOSED HYDRANTG,, - / \ Fs FIRE SERVICE LINE
' AND CONSTRUCTION SHOWN . _ ==
{  FOR REFERENCE ONLY Z W O] |||  FILTERRA STRUCTURES
/ @ AREA DRAIN
PROPOSED 12"
DI W . CLEANOUT
\
65 65 ® DRYWELL /SDMH
HP STA. 23+68.61
HP EL=47.63 P\APaTAE.ngzé%oo 2 © SSMH
PVI STA. 23+71.35 - 49,
60 PVI-EL=48.5 PROPOSED - GRADE = © x| 60 -+ HYDRANT
o . 0 ) o~
, AT TOP OF CURB = | I =l S - 50 VC - <|3 g FDC
}16%3\{3% - T e —EXSTNG GRADE. 1| == < 3 a2 ol 2% -
o| MR mdRs o ewoam || S5 8 Eg 215 | .
=308 |- YL R - | B0 b T8 F1= M WATER FITTINGS
AP < 1 CHAMBER ARRAY 700—\ | N33 B[S2 3 PROPOCED SRADE - 182 3 /— BEGN TRAL Z | ik )t
=5 NS/ 22 STORMTECH SC-160LP Sli @l w w |l ww o =\ M POST INDICATOR VALVE
=l BOTTOM OF FACILITY 41.31 2 9=y i N o ._
50 - TOP_OF FACILITY. 43.14 \ T 24509 | 50 WATER METER
R B it LRt B e i et R S A R o 1.50% —=
~~_ 232% = END TRAIL 810 LA VAULT
> =2.44% £ ’>2(-: 232% =TT —~ I’
e ' ‘// ~ LR - CONNECT HYDRANT ~ ~— NOTES:
45 R .- ; - 1 45 IED.
6 | L)
12" DI WATER ———4' COVER MIN CONNECT AR 1. UTILITY LOCATES SHALL BE PERFORMED TO
) RELIEE VALVE DETERMINE VERTICAL CLEARANCES BETWEEN
5 — o EXISTING AND PROPOSED UTILITIES AND TO
40 f e —t— THRUST..BLOCK 40 IDENTIFY POSSIBLE UTILITY CONFLICTS PRIOR TO
CONNECT WATER —/ CONNECT HYDRANT / \\\ ' CCR APPROVAL.
SERVICE
= J N CONNECT WATER o 2. REFER TO C-4.00 FOR ONSITE AND OFFSITE
35 9 8 LF 8" PVC SD @ 1.00% SERVICES g 35 BASIN AREAS.
=160 + 1O
P L (3) SEWER MAIN IN 176TH AVENUE NE WILL BE
<[, P\"Pa“Einmg-oo <\ UPSIZED TO 10" BY COR AS A PART OF
W N » | REGIONAL PUMP STATION IMPROVEMENTS. NEW
30 = P o B3 > 30 SEWER MAIN WILL EITHER MAINTAIN EXISTING IE'S
- T 150' Ve - OR DEEPEN THEM. PROJECT WILL COORDINATE
= K=31.51 - WITH COR'S CONTRACTOR TO DETERMINE FINAL
REQUIRED SAG SSD=125 PIPE AND STRUCTURE INVERTS.
25 PROVDED SRG 55D=185 95 (%) ROW UTILITIES IN HARDSCAPE SHALL HAVE
24+40 24+80 25+20 25+60 26+00 26+40 26+80 27420 27+60 NON-SKID LID.
SCALE: H: 1"=20V: 1" =5
DRAWN BY _ DESIGNED BY
; 180//1138//1188 KR | JSF | JSF | PREP ROUND 1 e L L THO BUSIESS LMC MARYMOOR SHEET
3 [12/21/18| kR | JSF | JSF | PREP ROUND 3 JSF JSF | B0 15555 e e ite 1600
4 [01/14/19 | KRR | JSF | JSF | DD PRIONG SET ") gngmg _OUU~3i4- weszzsen UTILITIES & DRAINAGE PLAN & PROFILE C — 2 05
Kpff. .
5 |02/28/19 | KFR JSF JSF | 100% PREP SET [28/ SCALE:
NO. | DATE | BY | CHD. [APPR. REVISION J OB No. :1800077 AS NOTED
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0 10 20 40
e —
1 inch = 20 feet
\\\\\\\\\\\ ~< lm/j L —
Uy mmena—— T 1T ENRERER
/ /
ANRRRT| j
~<
e KEY MAP
1<
L m
w =
71400 i EE
NE 69TH STREET :§ LEGEND:
______________ (ERIVATE) | m _—
———————————————— D EXISTING PROPERTY LINE
N aEmaa [SRIREERRRNRREERNEE BN
_________________________________________________ | I —— — — ——  PROPOSED PROPERTY LINE
— CENTERLINE
POC FOR ONSITE PRIVATE HYDRANT
W/ BACKFLOW PREVENTION PER MEP sD STORM LINE
PIV FOR ONSITE ss SEWER LINE
PRIVATE HYDRANT
w WATER LINE
Fs FIRE SERVICE LINE
@] [B]  FILTERRA STRUCTURES
@ AREA DRAIN
. CLEANOUT
()) DRYWELL /SDMH
@) SSMH
& HYDRANT
65 PROPOSED  EXISTING  PROPOSED 65 - FDC
¢ R R
‘ ! AIR RELIEF VALVE
60 | — GRADING OVER STRUCTURE PER LANDSCAPE 60 T M WATER FITTINGS
AND ARCHITECTURAL PLANS. GRADING
| SHALL BE ADA COMPLIANT WITH MAX 2% o POST INDICATOR VALVE
| CROSS SLOPE, MAX 5% LONGITUDINAL -
55 VEHICULAR PAVEMENT — SLOPE,.AND. MAX..12:1.RAMPS., 55 WATER METER
| OVER STRUCTURE PER —
LANDSCAPE AND REMOVABLE 810 LA VAULT
| ARCHITEGTURAL PLANS BOLLARDS
|
50 I — s e e e _m____so
2 P - 1. UTIUTY LOCATES SHALL BE PERFORMED TO
| — . . 3 .z p i DETERMINE VERTICAL CLEARANCES BETWEEN
EXISTING AND PROPOSED UTILITIES AND TO
45 45 IDENTIFY POSSIBLE UTILITY CONFLICTS PRIOR TO
WATERPROOFING COR APPROVAL
BUILDING, ETC., 2. REFER TO C-4.00 FOR ONSITE AND OFFSITE
PER ARCH PLANS BASIN AREAS.
40 40
70+00 70+40 70+80 71+20 71+60 @ SEWER MAIN IN 176TH AVENUE NE WILL BE
UPSIZED TO 10” BY COR AS A PART OF
REGIONAL PUMP STATION IMPROVEMENTS. NEW
NE 69TH STREET PROF”_E SEWER MAIN WILL EITHER MAINTAIN EXISTING IE’S
L =1 TRL OR DEEPEN THEM. PROJECT WILL COORDINATE
SCALE: H: 1"=20 V- 1" =5 WITH COR'S CONTRACTOR TO DETERMINE FINAL
PIPE AND STRUCTURE INVERTS.
‘ ROW UTILITIES IN HARDSCAPE SHALL HAVE
NON=SKID LID.
1 [ 8/13/18 ] KPR | JSF | JSF | PREP ROUND 1 DRAWN BY ~ DESIGNED BY LMC MARYMOOR SHEET
2 To//8 | kR | i | s | PREP ROUND 2 sep/Re KPR | GALL THO BUSINESS
CHECKED BY  APPROVED BY|I NAYS BEFORE YOU DIG 1601 5th Avenue, Suite 1600 REDMOND, WA
4 | 01)1419 | KR JSF JSF | DD PRICING SET . géngmg weenssn UTILITIES & DRAINAGE PLAN & PROFILE C _ 2 O 6
Kpff. .
5 |02/28/19 | KFR JSF JSF | 100% PREP SET /28/ SCALE:
DATE BY | CHD. |APPR. REVISION J 0B No. :1800077 AS NOTED
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0 10

20

40

e ——

1 inch = 20 feet

L

Rl
$

S NS N8 ] i
RN | | KEY MAP
=l 10 73+00 ! 75+00
== + - : v = : = b — =t \ ' :
O oo PRIVATE HYDRANT NE 69TH STREET ' |
=5 POC PER MEP (PRIVATE) |
bt T Lt T e TR T | il il |
L - M AN / o
o ! \ / EiE e A i LEGEND:
\ ;T e — — = L EXISTING PROPERTY LINE
I \ /
| \ | —— — — ——  PROPOSED PROPERTY LINE
| : : — CENTERLINE
l | sD STORM LINE
- l |2
| ARSEERE DERARES e ss SEWER LINE
—| i '
i == W WATER LINE
' I
i Fs FIRE SERVICE LINE
I !
’ / . ="1 (g1
P (~ ] (B ] B  FILTERRA STRUCTURES
i i -- ’_T - - ® AREA DRAIN
SEE SHEET C-2.08
MATCHLINE: ° CLEANOUT
()) DRYWELL /SDMH
® EXISTING 65 ) SSMH
R e HYDRANT
‘ - FDC
60 60
'X@'E?USLT’ETJE’TT}QEEMENEE GRADING OVER STRUCTURE PER LANDSCAPE AND ‘ ” AIR RELIEF VALVE
ARCHITECTURAL PLANS. GRADING SHALL BE ADA |
LANDSCAPE AND M WATER FITTINGS
, COMPLIANT WITH MAX 2% CROSS SLOPE, MAX |
55 ARCHITECTURAL PLANS o S i WA L0 W99 UL, WA 55
J% LUNUITUUINAL SLUFLE, ANU MAA 1Z4Z:1 RAMFS * POST |ND|CATOR VALVE
— MATCH EXISTING
RAMP — > WATER METER
12:1 MAX /
50 | ___I__ __________ o e E/ . S e 50 810 LA VAULT
— e B L e e o — — i
2 EaE 2 7 " 4 B B “ P /
A
45 45 1. UTIUTY LOCATES SHALL BE PERFORMED TO
WATERPROGFING, DETERMINE VERTICAL CLEARANCES BETWEEN
BUILDING, ETC., EXISTING AND PROPOSED UTILITIES AND TO
PER ARCH PLANS IDENTIFY POSSIBLE UTILITY CONFLICTS PRIOR TO
CCR APPROVAL.
40 40
72440 72480 73420 73460 74+00 74+40 74480 2. REFER TO C-4.00 FOR ONSITE AND OFFSITE
BASIN AREAS.
NE 69TH STREET PROFILE @ SEWER MAIN IN 176TH AVENUE NE WILL BE
L = UPSIZED TO 10" BY COR AS A PART OF
SCALE: H: 1" =20 V. 1" =5 REGIONAL PUMP STATION IMPROVEMENTS. NEW
SEWER MAIN WILL EITHER MAINTAIN EXISTING IE’S
OR DEEPEN THEM. PROJECT WILL COORDINATE
WITH COR’S CONTRACTOR TO DETERMINE FINAL
PIPE AND STRUCTURE INVERTS.
‘ ROW UTILITIES IN HARDSCAPE SHALL HAVE
NON=SKID LID.
DRAWN BY DESIGNED BY
1 [ 8/13/18 ] KPR | JSF | JSF | PREP ROUND 1 YA L LTV BISIESS LMC MARYMOOR SHEET
2 |10/18/18 | KFR JSF JSF | PREP ROUND 2
CHECKED BY  APPROVED BY|I NAYS BEFORE YOU DIG 1601 5th Avenue, Suite 1600 REDMOND, WA
3 12/21/18 | KFR JSF JSF | PREP ROUND 3 JSF JSF ] 800 42 4 5555 Seattle, WA 98101
4 |orasap9| kr | UsF JSF | DD PRICING SET . géngmg weenssn UTILITIES & DRAINAGE PLAN & PROFILE C _ 2 07'
Kpff. .
5 02/28/19| KFR JSF JSF | 100% PREP SET /28/ SCALE:
NO. | DATE | BY | CHD. |APPR. REVISION J 0B No. :1800077 AS NOTED
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v
‘..: CHAMBER ARRAY 800
\Co20YFINISHED GRADE 48.00 MIN, 49.50 MAX e
TOP OF GRAVEL 46.15 Tl
. / TOP OF INFILTRATION CHAMBERS 45.65 Nt
BOTTOM OF INFILTRATION CHAMBERS 43.10 R
0 10 20 40 BOTTOM OF GRAVEL 42.60 Ll
— <=
e TR / DESIGN HIGH GROUNDWATER ELEVATION PER GEQTECH 37.6 1
oTg ] SRR
& G AN
/ X (o N
\ C v 3
W S0 Mg
Q‘ @) @by | f Al .
C)»‘ ad o) N N
\{SV A A Q 2 ON 29’ Do X
d’\\} 10 8 08 = ?: I L o
32 OOOgL;OO i AR S
: SaREnaen iR ) A= KEY MAP
\ - e) =1 < Ny
A > Olhe 9 < L %
& 54230 2 O Bt ’;l7 o R T
X 4/la =5 o %0 L:. ’ LS 4 =
‘ 5 S ks Gt os Ui o 45 o ¥ O ILAR SRR LEGEND:
N O 5 @) @) O R / .qv. N 3
SR S $ oS o g k= 3 e 3k EXISTING PROPERTY LINE
! S S oy 5 2 X SR N —— — — —— PROPOSED PROPERTY LINE
o ~S0Ck \ : AL« oE - CENTERLINE
= Q/ﬁﬁ% 7 ; \\xw” D@ 0.3% — ., ©
8 E EDGE OF P KIN — H = H ‘ SR AL g gq L R vl \ SDMH 801 STORM LINE
= GARAGEAELOW  \ / X D202 SN B
<5 / \ RIM 48.0’]) —L) 1] W/BAFFLE WALL ss SEWER LINE
L L 18" s @ 0.3% | N\ 187 IEIN 43.27 SRR 18" IE |
& el 8 EOT BT ~ T ~dgm v L[ OUT 43.43 W WATER LINE
l 12 IE QUT 43.27 2 A S 12 IE OUT 43.10
SDMH 803 e 18” SD @ 0.3% : _'ﬂ ;\ '. V_q. Ve c\lv..- FS FIRE SERVICE LINE
M. 48.00 RIM 48.00 : IEYN L P - == o]
18" IE IN 43.10 1] 18" IE IN 43.22 | 1) BN A ‘@] |H|]  FILTERRA STRUCTURES
12" IE_OUT 43.10 s 18" E OUT 43.22 [ 8 Ly @ AREA DRAIN
SEE SHEET C-2.05 J CLEANOUT
MATCHLINE:
()) DRYWELL /SDMH
Y SSMH
e HYDRANT
- FDC
f 3 AR RELIEF VALVE
Ht ™ WATER FITTINGS
0 POST INDICATOR VALVE
WATER METER
810 LA VAULT
1. UTIUTY LOCATES SHALL BE PERFORMED TO
DETERMINE VERTICAL CLEARANCES BETWEEN
EXISTING AND PROPOSED UTILITIES AND TO
IDENTIFY POSSIBLE UTILITY CONFLICTS PRIOR TO
CCR APPROVAL.
2. REFER TO C-4.00 FOR ONSITE AND OFFSITE
BASIN AREAS.
(3) SEWER MAIN IN 176TH AVENUE NE WILL BE
UPSIZED TO 10" BY COR AS A PART OF
REGIONAL PUMP STATION IMPROVEMENTS. NEW
SEWER MAIN WILL EITHER MAINTAIN EXISTING IE'S
OR DEEPEN THEM. PROJECT WILL COORDINATE
WITH COR'S CONTRACTOR TO DETERMINE FINAL
PIPE AND STRUCTURE INVERTS.
ONSITE PROFILE (%) ROW UTILIIES IN HARDSCAPE SHALL HAVE
SCALE: H: 1"=20V: " =5 NON=SKID LID.
1 [ 8/13/18 ] KPR | JSF | JSF | PREP ROUND 1 DS/EVQ EeYc DES'&“I‘EEFE BY LTV BISIESS LMC MARYMOOR SHEET
2 10/18/18 | KFR JSF JSF | PREP ROUND 2 / REDMOND, WA
CHECKED BY  APPROVED BY|I NAYS BEFORE YOU DIG 1601 5th Avenue, Suite 1600 ’
3 12/21/18 | KFR JSF JSF | PREP ROUND 3 JSF JSF 1 800 42 4 5555 Seattle, WA 98101
4 | 01/14/19] KRR | JSF | JSF | DD PRICING SET DATE wwrw Kpff.com C - 2 O 8
5 |02/28/19] KPR | JSF | JSF | 100% PREP SET 02/28/2019 A UTILITIES & DRAINAGE PLAN & PROFILE .
DATE | BY | CHD. |APPR. REVISION J 0B No. :1800077 AS NOTED
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ACCEPTABLE FILL MATERIALS: STORMTECH SC-740 CHAMBER SYSTEMS

MATERIAL LOCATION

DESCRIPTION

AASHTO MATERIAL
CLASSIFICATIONS

COMPACTION / DENSITY
REQUIREMENT

FINAL FILL: FILL MATERIAL FOR LAYER 'D' STARTS
FROM THE TOP OF THE 'C' LAYER TO THE BOTTOM

ANY SOIL/ROCK MATERIALS, NATIVE SOILS, OR PER

PREPARE PER SITE DESIGN ENGINEER'S PLANS.

B CHAMBERS FROM THE FOUNDATION STONE (‘A
LAYER) TO THE 'C' LAYER ABOVE.

CLEAN, CRUSHED, ANGULAR STONE

D  |OF FLEXIBLE PAVEMENT OR UNPAVED FINISHED ENGINEER'S PLANS. CHECK PLANS FOR PAVEMENT N/A PAVED INSTALLATIONS MAY HAVE STRINGENT
GRADE ABOVE. NOTE THAT PAVEMENT SUBBASE SUBGRADE REQUIREMENTS. MATERIAL AND PREPARATION REQUIREMENTS.
MAY BE PART OF THE 'D' LAYER
1 BEGIN COMPACTIONS AFTER 12" (300 mm) OF
AASHTO M145 MATERIAL OVER THE CHAMBERS IS REACHED.
INITIAL FILL: FILL MATERIAL FOR LAYER 'C’ GRANULAR WELL-GRADED SOIL/AGGREGATE MIXTURES, <35% A1, A-24, A3 COMPACT ADDITIONAL LAYERS IN 6" (150 mm) MAX
STARTS FROM THE TOP OF THE EMBEDMENT FINES OR PROCESSED AGGREGATE. LIFTS TO A MIN. 95% PROCTOR DENSITY FOR
C  |STONE (B’ LAYER) TO 18" (450 mm) ABOVE THE OR WELL GRADED MATERIAL AND 95% RELATIVE
TOP OF THE CHAMBER. NOTE THAT PAVEMENT | MOST PAVEMENT SUBBASE MATERIALS CAN BE USED IN LIEU AASHTO Md3! DENSITY FOR PROCESSED AGGREGATE
SUBBASE MAY BE A PART OF THE 'C' LAYER. OF THIS LAYER. 5 357 4 467 5 60 57.6. 67 68 7 76.8 80| MATERIALS. ROLLER GROSS VEHICLE WEIGHT
990, 4,487,556, 51, 0,060,687, 75,8851 “NOT TO EXCEED 12,000 Ibs (53 kN). DYNAMIC
' FORCE NOT TO EXCEED 20,000 Ibs (89 kN).
EMBEDMENT STONE: FILL SURROUNDING THE AASHTO Md3'

3, 357, 4, 467, 5, 56, 57

NO COMPACTION REQUIRED.

FOUNDATION STONE: FILL BELOW CHAMBERS
A FROM THE SUBGRADE UP TO THE FOOT (BOTTOM)
OF THE CHAMBER.

CLEAN, CRUSHED, ANGULAR STONE

AASHTO M43'
3, 357, 4, 467, 5, 56, 57

PLATE COMPACT OR ROLL TO ACHIEVE A FLAT
SURFACE. 23

PLEASE NOTE:

1. THE LISTED AASHTO DESIGNATIONS ARE FOR GRADATIONS ONLY. THE STONE MUST ALSO BE CLEAN, CRUSHED, ANGULAR. FOR EXAMPLE, A SPECIFICATION FOR #4 STONE WOULD STATE: "CLEAN, CRUSHED,

ANGULAR NO. 4 (AASHTO M43) STONE".

2. STORMTECH COMPACTION REQUIREMENTS ARE MET FOR 'A' LOCATION MATERIALS WHEN PLACED AND COMPACTED IN 6" (150 mm) (MAX) LIFTS USING TWO FULL COVERAGES WITH A VIBRATORY COMPACTOR.
3. WHERE INFILTRATION SURFACES MAY BE COMPROMISED BY COMPACTION, FOR STANDARD DESIGN LOAD CONDITIONS, A FLAT SURFACE MAY BE ACHIEVED BY RAKING OR DRAGGING WITHOUT COMPACTION
EQUIPMENT. FOR SPECIAL LOAD DESIGNS, CONTACT STORMTECH FOR COMPACTION REQUIREMENTS.

JLM

DRAWN:

CHECKED: JLM

SC-740
STANDARD CROSS SECTION

11/18/14

DATE:

PROJECT #:

DESCRIPTION

JLM |UPDATE

ADS GEOSYNTHETICS 601T NON-WOVEN GEOTEXTILE ALL
AROUND CLEAN, CRUSHED, ANGULAR STONE IN A & B LAYERS

PAVEMENT LAYER (DESIGNED
/ BY SITE DESIGN ENGINEER)

REV |DRW| CHK
JLM

01/19/16

PERIMETER STONE /
(SEE NOTE 6) {

INCREASE COVER TO 24" (600 mm).

"TC BOTTOM OF FLEXIBLE PAVEMENT. FOR UNPAVED \
INSTALLATIONS WHERE RUTTING FROM VEHICLES MAY OCCUR, 1\ 18"

0 o
(2.4 m)
(450 mm) MIN* MAX

3

6" (150 mm) MIN

!

EXCAVATION WALL

NS

1 1

&

ecC

T

Jrm

(CAN BE SLOPED OR VERTICAL) / g 7, \ 30"
AL H\“\ I 760 mm
PV : (reamm
Fcl o o oV :
R ‘ a5,
/ // I '
// / | DEPTH OF STONE TO BE DETERMINED
’ BY SITE DESIGN ENGINEER 6" (150 mm) MIN
" SC-740 6" " "
12" (300 mm) MIN END CAP SUBGRADE SOILS (150 mm)MIN 1 T 51" (1295 mm) 12" (300 mm) TYP

(SEE NOTE 4)

NOTES:

1.

SC-740 CHAMBERS SHALL CONFORM TO THE REQUIREMENTS OF ASTM F2418 "STANDARD SPECIFICATION FOR POLYPROPYLENE (PP) CORRUGATED WALL STORMWATER COLLECTION CHAMBERS",
OR ASTM F2922 "STANDARD SPECIFICATION FOR POLYETHYLENE (PE) CORRUGATED WALL STORMWATER COLLECTION CHAMBERS".

SC-740 CHAMBERS SHALL BE DESIGNED IN ACCORDANCE WITH ASTM F2787 "STANDARD PRACTICE FOR STRUCTURAL DESIGN OF THERMOPLASTIC CORRUGATED WALL STORMWATER COLLECTION
"ACCEPTABLE FILL MATERIALS" TABLE ABOVE PROVIDES MATERIAL LOCATIONS, DESCRIPTIONS, GRADATIONS, AND COMPACTION REQUIREMENTS FOR FOUNDATION, EMBEDMENT, AND FILL
THE SITE DESIGN ENGINEER IS RESPONSIBLE FOR ASSESSING THE BEARING RESISTANCE (ALLOWABLE BEARING CAPACITY) OF THE SUBGRADE SOILS AND THE DEPTH OF FOUNDATION STONE

WITH CONSIDERATION FOR THE RANGE OF EXPECTED SOIL MOISTURE CONDITIONS.

PERIMETER STONE MUST BE EXTENDED HORIZONTALLY TO THE EXCAVATION WALL FOR BOTH VERTICAL AND SLOPED EXCAVATION WALLS.

z CHAMBERS".
3.

MATERIALS.
4
5.
6.

ONCE LAYER 'C' IS PLACED, ANY SOIL/MATERIAL CAN BE PLACED IN LAYER 'D' UP TO THE FINISHED GRADE. MOST PAVEMENT SUBBASE SOILS CAN BE USED TO REPLACE THE MATERIAL
REQUIREMENTS OF LAYER 'C' OR 'D' AT THE SITE DESIGN ENGINEER'S DISCRETION.

Storm

Detentionr Retention Water Qualty

70 INWOOD ROAD, SUITE 3 | ROCKY HILL | CT | 06067

860-529-8188 | 888-892-2694 | WWW.STORMTECH.COM

4640 TRUEMAN BLVD
HILLIARD, OH 43026

1-800-733-7473

°

(LTTIILy

ADVANCED DRAINAGE SYSTEMS, INC.

THIS DRAWING HAS BEEN PREPARED BASED ON INFORMATION PROVIDED TO ADS UNDER THE DIRECTION OF THE SITE DESIGN ENGINEER OR OTHER PROJECT REPRESENTATIVE. THE SITE DESIGN ENGINEER SHALL REVIEW THIS DRAWING PRIOR TO CONSTRUCTION. IT IS THE ULTIMATH

RESPONSIBILITY OF THE SITE DESIGN ENGINEER TO ENSURE THAT THE PRODUCT(S) DEPICTED AND ALL ASSOCIATED DETAILS MEET ALL APPLICABLE LAWS, REGULATIONS, AND PROJECT REQUIREMENTS.

SHEET

1 OF 1

SC—7/40 INFILTRATION CHAMBER
NTS

C-2.08

(1
2

LMC MARYMOOR

1| 8/13/18 | KRR | JSF | JSF | PREP ROUND 1 D'S‘E"l’:[“ E{E DES'&“I‘:EFE BY LTV IS
2 |10/18/18| kiR | JSF | JSF | PREP ROUND 2 CHECKE/D Y~ PPROVED BY|| D1VS BEFORE YOU DI SRR
3 [12/21/18 | kR | UsF | USF | PREP ROUND 3 JSF JSF Seattle, WA 98101
4 |01/14/19 | KR | JSF | JSF | DD PRICING SET DATE 1-80-424-000 v bott.com
5 [02/28/19| kiR | JusF | uSF | 100% PREP SET 02/28/2019 SCALE:
NO. | DATE | BY | cHD. [APPR. REVISION J OB No. :1800077 AS NOTED
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UTILITIES & DRAINAGE DETAILS
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ACCEPTABLE FILL MATERIALS: STORMTECH SC-310 CHAMBER SYSTEMS

MATERIAL LOCATION

DESCRIPTION

AASHTO MATERIAL
CLASSIFICATIONS

COMPACTION / DENSITY
REQUIREMENT

FINAL FILL: FILL MATERIAL FOR LAYER 'D' STARTS
FROM THE TOP OF THE 'C' LAYER TO THE BOTTOM

ANY SOIL/ROCK MATERIALS, NATIVE SOILS, OR PER

PREPARE PER SITE DESIGN ENGINEER'S PLANS.

D |OF FLEXIBLE PAVEMENT OR UNPAVED FINISHED ENGINEER'S PLANS. CHECK PLANS FOR PAVEMENT N/A PAVED INSTALLATIONS MAY HAVE STRINGENT
GRADE ABOVE. NOTE THAT PAVEMENT SUBBASE SUBGRADE REQUIREMENTS. MATERIAL AND PREPARATION REQUIREMENTS.
MAY BE PART OF THE 'D' LAYER
AASHTO M145' BEGIN COMPACTIONS AFTER 12" (300 mm) OF
MATERIAL OVER THE CHAMBERS IS REACHED.
INITIAL FILL: FILL MATERIAL FOR LAYER 'C' GRANULAR WELL-GRADED SOIL/AGGREGATE MIXTURES, <35% A1, A-24, A3 COMPACT ADDITIONAL LAYERS IN 6" (150 mm) MAX
STARTS FROM THE TOP OF THE EMBEDMENT FINES OR PROCESSED AGGREGATE. LIFTS TO AMIN. 95% PROCTOR DENSITY FOR
C |STONE ('B' LAYER) TO 18" (450 mm) ABOVE THE OR WELL GRADED MATERIAL AND 95% RELATIVE
TOP OF THE CHAMBER. NOTE THAT PAVEMENT MOST PAVEMENT SUBBASE MATERIALS CAN BE USED IN LIEU AASHTO M43" DENSITY FOR PROCESSED AGGREGATE

SUBBASE MAY BE A PART OF THE 'C' LAYER.

OF THIS LAYER.

3,357, 4,467, 5, 56, 57, 6, 67,68, 7,78, 8, 89,

9,10

MATERIALS. ROLLER GROSS VEHICLE WEIGHT
NOT TO EXCEED 12,000 Ibs (53 kN). DYNAMIC
FORCE NOT TO EXCEED 20,000 Ibs (89 kN).

JLM

DRAWN:
CHECKED: JLM

11/18/14

SC-310
STANDARD CROSS SECTION

PROJECT #:

DATE:

EMBEDMENT STONE: FILL SURROUNDING THE
B CHAMBERS FROM THE FOUNDATION STONE (‘A"
LAYER) TO THE 'C' LAYER ABOVE.

CLEAN, CRUSHED, ANGULAR STONE

AASHTO M43"
3, 357, 4, 467, 5, 56, 57

NO COMPACTION REQUIRED.

FOUNDATION STONE: FILL BELOW CHAMBERS
A FROM THE SUBGRADE UP TO THE FOOT (BOTTOM)
OF THE CHAMBER.

CLEAN, CRUSHED, ANGULAR STONE

AASHTO M43'
3, 357, 4, 467, 5, 56, 57

PLATE COMPACT OR ROLL TO ACHIEVE A FLAT
SURFACE. 23

PLEASE NOTE:
THE LISTED AASHTO DESIGNATIONS ARE FOR GRADATIONS ONLY. THE STONE MUST ALSO BE CLEAN, CRUSHED, ANGULAR. FOR EXAMPLE, A SPECIFICATION FOR #4 STONE WOULD STATE: "CLEAN, CRUSHED,

1.

2.
3.

(CAN BE SLOPED OR VERTICAL)

NOTES:

ANGULAR NO. 4 (AASHTO M43) STONE".

STORMTECH COMPACTION REQUIREMENTS ARE MET FOR ‘A’ LOCATION MATERIALS WHEN PLACED AND COMPACTED IN 6" (150 mm) (MAX) LIFTS USING TWO FULL COVERAGES WITH A VIBRATORY COMPACTOR.
WHERE INFILTRATION SURFACES MAY BE COMPROMISED BY COMPACTION, FOR STANDARD DESIGN LOAD CONDITIONS, A FLAT SURFACE MAY BE ACHIEVED BY RAKING OR DRAGGING WITHOUT COMPACTION
EQUIPMENT. FOR SPECIAL LOAD DESIGNS, CONTACT STORMTECH FOR COMPACTION REQUIREMENTS.

ADS GEOSYNTHETICS 601T NON-WOVEN GEOTEXTILE ALL AROUND

CLEAN CRUSHED, ANGULAR STONE IN A & B LAYERS

PERIMETER STONE
(SEE NOTE 6)

EXCAVATION WALL

12" (300 mm) MIN

PAVEMENT LAYER (DESIGNED

/ BY SITE DESIGN ENGINEER)
| |
~ % \

*TO BOTTOM OF FLEXIBLE PAVEMENT. FOR UNPAVED
INSTALLATIONS WHERE RUTTING FROM VEHICLES MAY

OCCUR, INCREASE COVER TO 24" (600 mm).

6" (150 mm) 8
r MIN 18" (24 m)
(450 mm) MIN* ~ MAX

1 i

\_ 75

0 t 1

16"
(405 mm)

SC-310 /

N W) // | B
v;’ //
/ ¢ 34" (865 mm)
END CAP SUBGRADE SOILS (150 mm) MIN

(SEE NOTE 4)

~—— 12" (300 mm) TYP

1. SC-310 CHAMBERS SHALL CONFORM TO THE REQUIREMENTS OF ASTM F2418 "STANDARD SPECIFICATION FOR POLYPROPYLENE (PP) CORRUGATED WALL STORMWATER COLLECTION CHAMBERS", OR ASTM

F2922

"STANDARD SPECIFICATION FOR POLYETHYLENE (PE) CORRUGATED WALL STORMWATER COLLECTION CHAMBERS".

2. SC-310 CHAMBERS SHALL BE DESIGNED IN ACCORDANCE WITH ASTM F2787 "STANDARD PRACTICE FOR STRUCTURAL DESIGN OF THERMOPLASTIC CORRUGATED WALL STORMWATER COLLECTION

CHAMBERS".

3. "ACCEPTABLE FILL MATERIALS" TABLE ABOVE PROVIDES MATERIAL LOCATIONS, DESCRIPTIONS, GRADATIONS, AND COMPACTION REQUIREMENTS FOR FOUNDATION, EMBEDMENT, AND FILL MATERIALS.

4. THE SITE DESIGN ENGINEER IS RESPONSIBLE FOR ASSESSING THE BEARING RESISTANCE (ALLOWABLE BEARING CAPACITY) OF THE SUBGRADE SOILS AND THE DEPTH OF FOUNDATION STONE WITH

CONSIDERATION FOR THE

RANGE OF EXPECTED SOIL MOISTURE CONDITIONS.

5. PERIMETER STONE MUST BE EXTENDED HORIZONTALLY TO THE EXCAVATION WALL FOR BOTH VERTICAL AND SLOPED EXCAVATION WALLS.

6. ONCE LAYER 'C' IS PLACED, ANY SOIL/MATERIAL CAN BE PLACED IN LAYER 'D' UP TO THE FINISHED GRADE. MOST PAVEMENT SUBBASE SOILS CAN BE USED TO REPLACE THE MATERIAL REQUIREMENTS OF
LAYER 'C' OR 'D' AT THE SITE DESIGN ENGINEER'S DISCRETION.

DESCRIPTION

JLM |UPDATE

REV |DRW| CHK
JLM

01/19/16

DEPTH OF STONE TO BE DETERMINED
BY SITE DESIGN ENGINEER 6" (150 mm) MIN

‘Q
Ee

Detentionr Retention Water Qualty

Stormile

860-529-8188 | 888-892-2694 | WWW.STORMTECH.COM

70 INWOOD ROAD, SUITE 3 | ROCKY HILL | CT | 06067

4640 TRUEMAN BLVD
HILLIARD, OH 43026

° 1-800-733-7473

ADVANCED DRAINAGE SYSTEMS, INC.

LY
T

THIS DRAWING HAS BEEN PREPARED BASED ON INFORMATION PROVIDED TO ADS UNDER THE DIRECTION OF THE SITE DESIGN ENGINEER OR OTHER PROJECT REPRESENTATIVE. THE SITE DESIGN ENGINEER SHALL REVIEW THIS DRAWING PRIOR TO CONSTRUCTION. IT IS THE ULTIMATH

RESPONSIBILITY OF THE SITE DESIGN ENGINEER TO ENSURE THAT THE PRODUCT(S) DEPICTED AND ALL ASSOCIATED DETAILS MEET ALL APPLICABLE LAWS, REGULATIONS, AND PROJECT REQUIREMENTS.

SHEET

1 OF 1

1

SC—3510 INFILTRATION CHAMBER
NTS

€2.01,C2.02,C2.03
N

1 | 8/13/18 | kR | usF | usF | PREP ROUND 1 DRAWN BY ~ DESIGNED BY LTV SIS
2 [1018/18 | kR | JusF | JsF | PREP ROUND 2 C,;JEECF;(E/DR (;Y APPR%'\:,ED 2y
DAYS BEFORE YOU DIG
3 12/21/18 | KFR JSF JSF | PREP ROUND 3 JSF JSF
4 [01/14/19| kR | JSF | JSF | DD PRICING SET DATE 1-800-424-0009
5 [02/28/19| kR | usF | JsF | 100% PREP SET 02/28/2019 SCALE:
NO. | DATE | BY | CHD. |APPR. REVISION J 0B No. :1800077 AS NOTED

1601 5th Avenue, Suite 1600
Seattle, WA 98101

206.622.5822
www.kpff.com

LMC MARYMOOR
REDMOND, WA

SHEET

UTILITIES & DRAINAGE DETAILS

C-2.10
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ACCEPTABLE FILL MATERIALS: STORMTECH SC-160LP CHAMBER SYSTEMS

MATERIAL LOCATION

DESCRIPTION

AASHTO MATERIAL
CLASSIFICATIONS

COMPACTION / DENSITY
REQUIREMENT

FINAL FILL: FILL MATERIAL FOR LAYER 'D' STARTS
FROM THE TOP OF THE 'C' LAYER TO THE BOTTOM

ANY SOIL/ROCK MATERIALS, NATIVE SOILS, OR PER

PREPARE PER SITE DESIGN ENGINEER'S PLANS.

OF FLEXIBLE PAVEMENT OR UNPAVED FINISHED ENGINEER'S PLANS. CHECK PLANS FOR PAVEMENT N/A PAVED INSTALLATIONS MAY HAVE STRINGENT
GRADE ABOVE. NOTE THAT PAVEMENT SUBBASE SUBGRADE REQUIREMENTS. MATERIAL AND PREPARATION REQUIREMENTS.
MAY BE PART OF THE 'D' LAYER

AASHTO M145' BEGIN COMPACTIONS AFTER 12" (300 mm) OF

MATERIAL OVER THE CHAMBERS IS REACHED.

INITIAL FILL: FILL MATERIAL FOR LAYER 'C' GRANULAR WELL-GRADED SOIL/AGGREGATE MIXTURES, <35% A1, A-24, A3 COMPACT ADDITIONAL LAYERS IN 6" (150 mm) MAX
STARTS FROM THE TOP OF THE EMBEDMENT FINES OR PROCESSED AGGREGATE. LIFTS TO AMIN. 95% PROCTOR DENSITY FOR
STONE ('B' LAYER) TO 14" (355 mm) ABOVE THE OR WELL GRADED MATERIAL AND 95% RELATIVE
TOP OF THE CHAMBER. NOTE THAT PAVEMENT MOST PAVEMENT SUBBASE MATERIALS CAN BE USED IN LIEU AASHTO M43" DENSITY FOR PROCESSED AGGREGATE

SUBBASE MAY BE A PART OF THE 'C' LAYER.

OF THIS LAYER.

9,10

3,357, 4,467, 5, 56, 57, 6, 67,68, 7,78, 8, 89,

MATERIALS. ROLLER GROSS VEHICLE WEIGHT
NOT TO EXCEED 12,000 Ibs (53 kN). DYNAMIC
FORCE NOT TO EXCEED 20,000 Ibs (89 kN).

EMBEDMENT STONE: FILL SURROUNDING THE
CHAMBERS FROM THE FOUNDATION STONE (‘A"
LAYER) TO THE 'C' LAYER ABOVE.

CLEAN, CRUSHED, ANGULAR STONE

AASHTO M43"

3, 357, 4, 467, 5, 56, 57

NO COMPACTION REQUIRED.

FOUNDATION STONE: FILL BELOW CHAMBERS
FROM THE SUBGRADE UP TO THE FOOT (BOTTOM)
OF THE CHAMBER.

CLEAN, CRUSHED, ANGULAR STONE

AASHTO M43'

3, 357, 4, 467, 5, 56, 57

PLATE COMPACT OR ROLL TO ACHIEVE A FLAT
SURFACE. 23

PLEASE NOTE:

1.

2.
3.

NOTES:

1.

EXCAVATION WALL
(CAN BE SLOPED OR VERTICAL)

ADS GEOSYNTHETICS 601T NON-WOVEN GEOTEXTILE ALL AROUND

CLEAN CRUSHED, ANGULAR STONE IN A & B LAYERS

PERIMETER STONE {

(SEE NOTE 5)

12" (300 mm) MIN —|

THE LISTED AASHTO DESIGNATIONS ARE FOR GRADATIONS ONLY. THE STONE MUST ALSO BE CLEAN, CRUSHED, ANGULAR. FOR EXAMPLE, A SPECIFICATION FOR #4 STONE WOULD STATE: "CLEAN, CRUSHED,
ANGULAR NO. 4 (AASHTO M43) STONE".
STORMTECH COMPACTION REQUIREMENTS ARE MET FOR ‘A’ LOCATION MATERIALS WHEN PLACED AND COMPACTED IN 6" (150 mm) (MAX) LIFTS USING TWO FULL COVERAGES WITH A VIBRATORY COMPACTOR.
WHERE INFILTRATION SURFACES MAY BE COMPROMISED BY COMPACTION, FOR STANDARD DESIGN LOAD CONDITIONS, A FLAT SURFACE MAY BE ACHIEVED BY RAKING OR DRAGGING WITHOUT COMPACTION

EQUIPMENT. FOR SPECIAL LOAD DESIGNS, CONTACT STORMTECH FOR COMPACTION REQUIREMENTS.

PAVEMENT LAYER (DESIGNED

/ BY SITE DESIGN ENGINEER)

*TO BOTTOM OF FLEXIBLE PAVEMENT. FOR UNPAVED

!

INSTALLATIONS WHERE RUTTING FROM VEHICLES MAY 6" (150 mm) 14"
OCCUR, INCREASE COVER TO 20" (510 mm). j’ MIN (350 mm)
MIN*
12" t

AL A 3
T INTINTIN

/ /
SC-160LP NO SPACING REQUIRED
END CAP BETWEEN CHAMBERS

SUBGRADE SOILS
(SEE NOTE 3)

1,

25"

635 mm) |

| L 12" (300 mm)
TYP

SC-160LP CHAMBERS SHALL BE DESIGNED IN ACCORDANCE WITH ASTM F2787 "STANDARD PRACTICE FOR STRUCTURAL DESIGN OF THERMOPLASTIC CORRUGATED WALL STORMWATER COLLECTION

CHAMBERS".

"ACCEPTABLE FILL MATERIALS" TABLE ABOVE PROVIDES MATERIAL LOCATIONS, DESCRIPTIONS, GRADATIONS, AND COMPACTION REQUIREMENTS FOR FOUNDATION, EMBEDMENT, AND FILL MATERIALS.

THE SITE DESIGN ENGINEER IS RESPONSIBLE FOR ASSESSING THE BEARING RESISTANCE (ALLOWABLE BEARING CAPACITY) OF THE SUBGRADE SOILS AND THE DEPTH OF FOUNDATION STONE WITH
CONSIDERATION FOR THE RANGE OF EXPECTED SOIL MOISTURE CONDITIONS.

PERIMETER STONE MUST BE EXTENDED HORIZONTALLY TO THE EXCAVATION WALL FOR BOTH VERTICAL AND SLOPED EXCAVATION WALLS.

ONCE LAYER 'C' IS PLACED, ANY SOIL/MATERIAL CAN BE PLACED IN LAYER 'D' UP TO THE FINISHED GRADE. MOST PAVEMENT SUBBASE SOILS CAN BE USED TO REPLACE THE MATERIAL REQUIREMENTS OF
LAYER 'C' OR 'D' AT THE SITE DESIGN ENGINEER'S DISCRETION.

L DEPTH OF BASE STONE TO BE DETERMINED
BY SITE DESIGN ENGINEER 6" (150 mm) MIN

JLM

DRAWN:
CHECKED: JLM

01/19/16

SC-160LP
STANDARD CROSS SECTION

PROJECT #:

DATE:

DESCRIPTION

REV |DRW|CHK

‘Q
Ee

Detentionr Retention Water Qualty

Stormile

860-529-8188 | 888-892-2694 | WWW.STORMTECH.COM

70 INWOOD ROAD, SUITE 3 | ROCKY HILL | CT | 06067

4640 TRUEMAN BLVD
HILLIARD, OH 43026

° 1-800-733-7473

ADVANCED DRAINAGE SYSTEMS, INC.

LY
T

THIS DRAWING HAS BEEN PREPARED BASED ON INFORMATION PROVIDED TO ADS UNDER THE DIRECTION OF THE SITE DESIGN ENGINEER OR OTHER PROJECT REPRESENTATIVE. THE SITE DESIGN ENGINEER SHALL REVIEW THIS DRAWING PRIOR TO CONSTRUCTION. IT IS THE ULTIMATH

RESPONSIBILITY OF THE SITE DESIGN ENGINEER TO ENSURE THAT THE PRODUCT(S) DEPICTED AND ALL ASSOCIATED DETAILS MEET ALL APPLICABLE LAWS, REGULATIONS, AND PROJECT REQUIREMENTS.

SHEET

1 OF 1

1

SC—160LP INFILTRATION CHAMBER
NTS

€2.04,C2.05
N

1 | 8/13/18 | kR | usF | usF | PREP ROUND 1 DRAWN BY ~ DESIGNED BY LTV SIS
2 [1018/18 | kR | JusF | JsF | PREP ROUND 2 C,;JEECF;(E/DR (;Y APPR%'\:,ED 2y
DAYS BEFORE YOU DIG
3 12/21/18 | KFR JSF JSF | PREP ROUND 3 JSF JSF
4 [01/14/19| kR | JSF | JSF | DD PRICING SET DATE 1-800-424-0009
5 [02/28/19| kR | usF | JsF | 100% PREP SET 02/28/2019 SCALE:
NO. | DATE | BY | CHD. |APPR. REVISION J 0B No. :1800077 AS NOTED

1601 5th Avenue, Suite 1600
Seattle, WA 98101

206.622.5822
www.kpff.com

LMC MARYMOOR
REDMOND, WA

SHEET

UTILITIES & DRAINAGE DETAILS

C=2.11
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MGS FLOOD
PROJECT REPORT

Program Version: MGSFlood 4.46

Program License Number: 200410007

Project Simulation Performed on: 12/17/2018 5:46 PM
Report Generation Date: 12/17/2018 5:46 PM

Input File Name: 2018-12-21 Onsite Infiltration- Contech.fld
Project Name: LMC Marymoor

Analysis Title: Onsite Infiltration

Comments:

PRECIPITATION INPUT

Computational Time Step (Minutes): 5

Extended Precipitation Time Series Selected

Climatic Region Number: 15

Full Period of Record Available used for Routing

Precipitation Station : 96004005 Puget East 40 in_5min 10/01/1939-10/01/2097
Evaporation Station 961040 Puget East 40 in MAP

Evaporation Scale Factor :  0.750

HSPF Parameter Region Number: 1

HSPF Parameter Region Name : USGS Default

*rrxeeekikx Default HSPF Parameters Used (Not Modified by User) *rkkkkbkok

*kkkkkkkkkkkhkkkhkx WATERSHED DEFINITION khkkkkkkkkkkkkkkkkkkhkk

Predevelopment/Post Development Tributary Area Summary
Predeveloped

Total Subbasin Area (acres) 4.110 4.110
Area of Links that Include Precip/Evap (acres)  0.000 0.000
Total (acres) 4.110 4.110

SCENARIO: PREDEVELOPED
Number of Subbasins: 1

---------- Subbasin : Subbasin 1 ----------
------- Area (Acres) --------
Till Pasture 4.110

Subbasin Total 4.110

Post Developed



SCENARIO: POSTDEVELOPED
Number of Subbasins: 1

---------- Subbasin : Subbasin 1 ----------
------- Area (Acres) --------

Till Grass 0.643
Impervious 3.467
Subbasin Total 4,110

kkkkkkkkkkkkkkkkkkkkkhkkkk L I N K DATA *kk *kkk

SCENARIO: PREDEVELOPED
Number of Links: 0

** *kkkkkkkkkkkkkkk L I N K DATA *kkkkkkkkkkkkkkkkkkkkkkkkkkhkkkk

SCENARIO: POSTDEVELOPED
Number of Links: 1

Link Name: Infiltration Chamber
Link Type: Structure
Downstream Link: None

User Specified Elevation Volume Table Used

Elevation (ft) Pond Volume (cu-ft)
0.00 0.
42.68 113.
42.77 225.
42.85 338.
42.93 451.
43.02 563.
43.10 676.
43.18 7809.
43.27 901.
43.35 1014.
43.43 1259.
43.52 1504.
43.60 1747.
43.68 1989.
43.77 2230.
43.85 2469.
43.93 2706.
44.02 2941.
44.10 3174,
44.18 3406.
44.27 3634.
44.35 3861.
44.43 4085.

44.52 43065.
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44.60 4523.
44.68 4738.
44,77 4949.
44.85 5157.
44.93 5361.
45.02 5561.
45.10 5755.
45.18 5944,
45.27 6127.
45.35 6304.
45.43 6474.
45.52 6635.
45.60 6784.
45.68 6913.
45.77 7036.
45.85 7152.
45.93 7264.
46.02 7377.
46.10 7490.
46.18 7602.
46.27 7715.
46.35 7828.
46.43 7940.
46.52 8053.
46.60 8166.
46.68 8278.
46.77 8391.
46.85 8504.

Constant Infiltration Option Used
Infiltration Rate (in/hr): 20.00

Riser Geometry

Riser Structure Type : Circular
Riser Diameter (in) : 24.00
Common Length (ft) : 0.000
Riser Crest Elevation 1 46.70 ft

Hydraulic Structure Geometry

Number of Devices: 0

wrmrrrrrrsrsrssssrsssEL 00D FREQUENCY AND DURATION STATISTICS sk

SCENARIO: PREDEVELOPED
Number of Subbasins: 1
Number of Links: 0

SCENARIO: POSTDEVELOPED
Number of Subbasins: 1
Number of Links: 1

rxkkkkkkkrGroundwater Recharge Summary #kkkkoo

*%

*%
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Recharge is computed as input to Perlnd Groundwater Plus Infiltration in Structures

Total Predeveloped Recharge During Simulation

Model Element Recharge Amount (ac-ft)
Subbasin: Subbasin 1 722.348
Total: 722.348

Total Post Developed Recharge During Simulation
Model Element Recharge Amount (ac-ft)
Subbasin: Subbasin 1 78.551
Link: Infiltration Chamber  1685.331
Total: 1763.882

Total Predevelopment Recharge is Less than Post Developed

Average Recharge Per Year, (Number of Years= 158)

Predeveloped: 4.572 ac-ft/lyear, Post Developed: 11.164 ac-ft/year
***********Water Qu allty FaCI|Ity Data *kkkkkkkkkhkkk

SCENARIO: PREDEVELOPED

Number of Links: 0

SCENARIO: POSTDEVELOPED

Number of Links: 1

rikxekxkxkx Link: Infiltration Chamber Tk dkokk

Basic Wet Pond Volume (91% Exceedance): 16001. cu-ft
Computed Large Wet Pond Volume, 1.5*Basic Volume: 24002. cu-ft

Time to Infiltrate 91% Treatment Volume, (Hours): 2.85

Infiltration/Filtration Statistics--------------------

Inflow Volume (ac-ft): 1685.33

Inflow Volume Including PPT-Evap (ac-ft): 1685.33

Total Runoff Infiltrated (ac-ft): 1685.33, 100.00%

Total Runoff Filtered (ac-ft): 0.00, 0.00%

Primary Outflow To Downstream System (ac-ft): 0.46
Secondary Outflow To Downstream System (ac-ft): 0.00
Percent Treated (Infiltrated+Filtered)/Total Volume: 100.00%

***********Complian ce Point Results *kkkhkkkkhkkkk
Scenario Predeveloped Compliance Subbasin: Subbasin 1

Scenario Postdeveloped Compliance Link: Infiltration Chamber
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*** Point of Compliance Flow Frequency Data ***
Recurrence Interval Computed Using Gringorten Plotting Position

Predevelopment Runoff Postdevelopment Runoff
Tr (Years) Discharge (cfs) Tr (Years) Discharge (cfs)
2-Year 0.173 2-Year 4.264E-04
5-Year 0.377 5-Year 4.301E-04
10-Year 0.549 10-Year 4.336E-04
25-Year 1.147 25-Year 4.377E-04
50-Year 1.403 50-Year 4.440E-04
100-Year 1.978 100-Year 4.529E-04
200-Year 2.042 200-Year 4.537E-04

** Record too Short to Compute Peak Discharge for These Recurrence Intervals

**** Elow Duration Performance ****

Excursion at Predeveloped 50%Q2 (Must be Less Than or Equal to 0%): -100.0% PASS
Maximum Excursion from 50%Q?2 to Q2 (Must be Less Than or Equal to 0%): -100.0% PASS
Maximum Excursion from Q2 to Q50 (Must be less than 10%): -79.8% PASS
Percent Excursion from Q2 to Q50 (Must be less than 50%): 0.0% PASS

MEETS ALL FLOW DURATION DESIGN CRITERIA:  PASS

**+x |_|D Duration Performance ****
Excursion at Predeveloped 8%Q2 (Must be Less Than 0%): -100.0% PASS
Maximum Excursion from 8%Q2 to 50%Q2 (Must be Less Than 0%): -100.0% PASS

MEETS ALL LID DURATION DESIGN CRITERIA: PASS
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MGS FLOOD
PROJECT REPORT

Program Version: MGSFlood 4.46

Program License Number: 200410007

Project Simulation Performed on: 02/26/2019 2:36 PM
Report Generation Date: 02/26/2019 2:36 PM

Input File Name: ROW Basin 100.fld

Project Name: LMC Marymoor - ROW Infiltration
Analysis Title: ROW Basin 100

Comments:

PRECIPITATION INPUT

Computational Time Step (Minutes): 5

Extended Precipitation Time Series Selected

Climatic Region Number: 15

Full Period of Record Available used for Routing

Precipitation Station : 96004005 Puget East 40 in_5min 10/01/1939-10/01/2097
Evaporation Station 961040 Puget East 40 in MAP

Evaporation Scale Factor : 0.750

HSPF Parameter Region Number: 1

HSPF Parameter Region Name : USGS Default

Frweeee Default HSPF Parameters Used (Not Modified by User) ***** i

Fkkhkkkkkkkkkkkkkkkkkkkk WATE RS H E D D E F I N ITI ON kkkkkkkkkkkkkkkkkkkkhkk

Predevelopment/Post Development Tributary Area Summary
Predeveloped

Developed
Total Subbasin Area (acres) 0.327 0.327
Area of Links that Include Precip/Evap (acres)  0.000 0.000
Total (acres) 0.327 0.327

SCENARIO: PREDEVELOPED
Number of Subbasins: 1

---------- Subbasin : Subbasin 1 ----------
------- Area (Acres) --------
Till Pasture 0.327

Subbasin Total 0.327

Post



SCENARIO: POSTDEVELOPED
Number of Subbasins: 1

---------- Subbasin : ROW Basin 100 ----------
------- Area (Acres) --------

Till Grass 0.013
Impervious 0.315
Subbasin Total 0.327

Fkkkkkkkkkkkkkkkhkkkkkkkk LI N K DATA Fkkkkkkkkkkkkkkhhhkhhhkkkkkkkkk

SCENARIO: PREDEVELOPED
Number of Links: 0

kkkkkkkkkkkkkkkkkkkhkkkkk LI N K DATA kkkkkkkkkkkkkkkkkkkhhkkkkkkkkkk

SCENARIO: POSTDEVELOPED
Number of Links: 1

Link Name: Infiltration Chamber 100
Link Type: Structure
Downstream Link: None

User Specified Elevation Volume Table Used

Elevation (ft) Pond Volume (cu-ft)
42.60 0.
42.68 13.
42.77 27.
42.85 40.
42.93 54.
43.02 67.
43.10 81.
43.18 109.
43.27 137.
43.35 164.
43.43 191.
43.52 217.
43.60 243.
43.68 268.
43.77 293.
43.85 317.
43.93 340.
44.02 362.
44.10 382.
44.18 401.
44.27 417.
44.35 432.

44.43 446.
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44 .52 460.
44.60 473.
44.68 487.
44.77 500.
44.85 514.
44.93 527.

Constant Infiltration Option Used
Infiltration Rate (in/hr): 20.00

Riser Geometry

Riser Structure Type : Circular
Riser Diameter (in) :18.00
Common Length (ft) : 0.000
Riser Crest Elevation 14490 ft

Hydraulic Structure Geometry

Number of Devices: 0

**********************F LOOD F REQU E N CY AN D D U RATIO N STATI STI cs*******************

SCENARIO: PREDEVELOPED
Number of Subbasins: 1
Number of Links: 0

SCENARIO: POSTDEVELOPED
Number of Subbasins: 1
Number of Links: 1

sexsrsss Subbasin: ROW Basin 100 * s s

Flood Frequency Data(cfs)
(Recurrence Interval Computed Using Gringorten Plotting Position)
Tr (yrs) Flood Peak (cfs)

100-Year  0.466
200-Year 0.510

ks Link: Infiltration Chamber 100
Frequency Stats

Flood Frequency Data(cfs)

(Recurrence Interval Computed Using Gringorten Plotting Position)
Tr (yrs) Flood Peak (cfs)

2-Year 0.148
5-Year 0.194

*hkkkkkkkk
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10-Year 0.238
25-Year 0.307
50-Year 0.373
100-Year 0.466
200-Year 0.510

sewsweesns | ink: Infiltration Chamber 100

Stats

WSEL Frequency Data(ft)

(Recurrence Interval Computed Using Gringorten Plotting Position)
Tr (yrs) WSEL Peak (ft)

1.05-Year 42.606
1.11-Year 42.607
1.25-Year 42.607
2.00-Year 42.610
3.33-Year 42.612
5-Year 42.614
10-Year 42.738
25-Year 43.104
50-Year 43.371
100-Year 43.591

***********Groundwater Recharge Summary kkkkkkkkkkkkk
Recharge is computed as input to Perind Groundwater Plus Infiltration in Structures

Total Predeveloped Recharge During Simulation

Model Element Recharge Amount (ac-ft)
Subbasin: Subbasin 1 57.471
Total: 57.471

Total Post Developed Recharge During Simulation
Model Element Recharge Amount (ac-ft)
Subbasin: ROW Basin 100 1.551
Link: Infiltration Chamber 143.810
Total: 145.361

Total Predevelopment Recharge is Less than Post Developed

Average Recharge Per Year, (Number of Years= 158)

Predeveloped: 0.364 ac-ft/lyear, Post Developed: 0.920 ac-ftlyear
***********Water Quality Facility Data kkkkkkkkhkkkk

SCENARIO: PREDEVELOPED

Number of Links: 0
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SCENARIO: POSTDEVELOPED

Number of Links: 1

Frxkxkksx* Link: Infiltration Chamber 100

Basic Wet Pond Volume (91% Exceedance): 1407. cu-ft

Computed Large Wet Pond Volume, 1.5*Basic Volume:

2110. cu-ft

Time to Infiltrate 91% Treatment Volume, (Hours): 2.07

Infiltration/Filtration Statistics--------------------

Inflow Volume (ac-ft): 143.81

Inflow Volume Including PPT-Evap (ac-ft): 143.81
Total Runoff Infiltrated (ac-ft): 143.81, 100.00%
Total Runoff Filtered (ac-ft): 0.00, 0.00%

Primary Outflow To Downstream System (ac-ft): 0.00

Secondary Outflow To Downstream System (ac-ft): 0.00
Percent Treated (Infiltrated+Filtered)/Total Volume: 100.00%

***********Compliance Point Results Fkkkkkkkkkkkk

Scenario Predeveloped Compliance Subbasin: Subbasin 1

Scenario Postdeveloped Compliance Link: Infiltration Chamber 100

*** Point of Compliance Flow Frequency Data ***
Recurrence Interval Computed Using Gringorten Plotting Position

Predevelopment Runoff

Postdevelopment Runoff

*kkkkkkkkk

Tr (Years) Discharge (cfs) Tr (Years) Discharge (cfs)
2-Year 1.374E-02 2-Year 0.000
5-Year 3.003E-02 5-Year 0.000
10-Year 4.369E-02 10-Year 0.000
25-Year 9.122E-02 25-Year 0.000
50-Year 0.112 50-Year 0.000
100-Year 0.157 100-Year 0.000
200-Year 0.162 200-Year 0.000

** Record too Short to Compute Peak Discharge for These Recurrence Intervals

**** Flow Duration Performance ****

Excursion at Predeveloped 50%Q2 (Must be Less Than or Equal to 0%):

Maximum Excursion from 50%Q2 to Q2 (Must be Less Than or Equal to 0%):

Maximum Excursion from Q2 to Q50 (Must be less than 10%):
Percent Excursion from Q2 to Q50 (Must be less than 50%):

MEETS ALL FLOW DURATION DESIGN CRITERIA:

PASS

0.0%
0.0%
0.0%
0.0%

Exhibit 21

PASS
PASS
PASS
PASS



Exhibit 21

**** LID Duration Performance ****

Excursion at Predeveloped 8%Q2 (Must be Less Than 0%): 0.0% PASS
Maximum Excursion from 8%Q2 to 50%Q2 (Must be Less Than 0%): 0.0% PASS

MEETS ALL LID DURATION DESIGN CRITERIA: PASS
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MGS FLOOD
PROJECT REPORT

Program Version: MGSFlood 4.46

Program License Number: 200410007

Project Simulation Performed on: 02/26/2019 2:43 PM
Report Generation Date: 02/26/2019 2:44 PM

Input File Name: ROW Basin 200.fld

Project Name: LMC Marymoor - ROW Infiltration
Analysis Title: ROW Basin 200

Comments:

PRECIPITATION INPUT

Computational Time Step (Minutes): 5

Extended Precipitation Time Series Selected

Climatic Region Number: 15

Full Period of Record Available used for Routing

Precipitation Station : 96004005 Puget East 40 in_5min 10/01/1939-10/01/2097
Evaporation Station 961040 Puget East 40 in MAP

Evaporation Scale Factor : 0.750

HSPF Parameter Region Number: 1

HSPF Parameter Region Name : USGS Default

Frweeee Default HSPF Parameters Used (Not Modified by User) ***** i

Fkkhkkkkkkkkkkkkkkkkkkkk WATE RS H E D D E F I N ITI ON kkkkkkkkkkkkkkkkkkkkhkk

Predevelopment/Post Development Tributary Area Summary
Predeveloped

Developed
Total Subbasin Area (acres) 0.183 0.183
Area of Links that Include Precip/Evap (acres)  0.000 0.000
Total (acres) 0.183 0.183

SCENARIO: PREDEVELOPED
Number of Subbasins: 1

---------- Subbasin : Subbasin 1 ----------
------- Area (Acres) --------
Till Pasture 0.183

Subbasin Total 0.183

Post



SCENARIO: POSTDEVELOPED
Number of Subbasins: 1

---------- Subbasin : ROW Basin 200 ----------
------- Area (Acres) --------

Till Grass 0.013
Impervious 0.171
Subbasin Total 0.183

Fkkkkkkkkkkkkkkkhkkkkkkkk LI N K DATA Fkkkkkkkkkkkkkkhhhkhhhkkkkkkkkk

SCENARIO: PREDEVELOPED
Number of Links: 0

kkkkkkkkkkkkkkkkkkkhkkkkk LI N K DATA kkkkkkkkkkkkkkkkkkkhhkkkkkkkkkk

SCENARIO: POSTDEVELOPED
Number of Links: 1

Link Name: Infiltration Chamber 200
Link Type: Structure
Downstream Link: None

User Specified Elevation Volume Table Used

Elevation (ft) Pond Volume (cu-ft)
42.60 0.
42.68 8.
42.77 16.
42.85 24.
42.93 32.
43.02 40.
43.10 47.
43.18 64.
43.27 80.
43.35 96.
43.43 112.
43.52 128.
43.60 143.
43.68 158.
43.77 172.
43.85 186.
43.93 200.
44.02 213.
44.10 225.
44.18 236.
44.27 245,
44.35 254,

44.43 263.
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44 .52 270.
44.60 278.
44.68 286.
44.77 294.
44.85 302.
44.93 310.

Constant Infiltration Option Used
Infiltration Rate (in/hr): 20.00

Riser Geometry

Riser Structure Type : Circular
Riser Diameter (in) :18.00
Common Length (ft) : 0.000
Riser Crest Elevation 14490 ft

Hydraulic Structure Geometry

Number of Devices: 0

**********************F LOOD F REQU E N CY AN D D U RATIO N STATI STI cs*******************

SCENARIO: PREDEVELOPED
Number of Subbasins: 1
Number of Links: 0

SCENARIO: POSTDEVELOPED
Number of Subbasins: 1
Number of Links: 1

sexsrsss Subbasin: ROW Basin 200 * s s

Flood Frequency Data(cfs)
(Recurrence Interval Computed Using Gringorten Plotting Position)
Tr (yrs) Flood Peak (cfs)

2-Year 8.060E-02
5-Year 0.106
10-Year 0.129
25-Year 0.168
50-Year 0.206
100-Year 0.258
200-Year 0.281

ki Link: Infiltration Chamber 200
Frequency Stats

Flood Frequency Data(cfs)

(Recurrence Interval Computed Using Gringorten Plotting Position)
Tr (yrs) Flood Peak (cfs)

2-Year 8.060E-02
5-Year 0.106

*hkkkkkkkk
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10-Year 0.129
25-Year 0.168
50-Year 0.206
100-Year 0.258
200-Year 0.281

sesweesss | ink: Infiltration Chamber 200

Stats

WSEL Frequency Data(ft)

(Recurrence Interval Computed Using Gringorten Plotting Position)
Tr (yrs) WSEL Peak (ft)

1.05-Year 42.605
1.11-Year 42.606
1.25-Year 42.607
2.00-Year 42.609
3.33-Year 42.611
5-Year 42.612
10-Year 42.676
25-Year 42.988
50-Year 43.185
100-Year 43.473

***********Groundwater Recharge Summary kkkkkkkkkkkkk
Recharge is computed as input to Perind Groundwater Plus Infiltration in Structures

Total Predeveloped Recharge During Simulation

Model Element Recharge Amount (ac-ft)
Subbasin: Subbasin 1 32.233
Total: 32.233

Total Post Developed Recharge During Simulation
Model Element Recharge Amount (ac-ft)
Subbasin: ROW Basin 200 1.551
Link: Infiltration Chamber 79.174
Total: 80.725

Total Predevelopment Recharge is Less than Post Developed

Average Recharge Per Year, (Number of Years= 158)

Predeveloped: 0.204 ac-ft/lyear, Post Developed: 0.511 ac-ft/lyear
***********Water Quality Facility Data kkkkkkkkhkkkk

SCENARIO: PREDEVELOPED

Number of Links: 0
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SCENARIO: POSTDEVELOPED

Number of Links: 1

FrxkxwRsx* Link: Infiltration Chamber 200

Basic Wet Pond Volume (91% Exceedance): 767. cu-ft

Computed Large Wet Pond Volume, 1.5*Basic Volume:

1151. cu-ft

Time to Infiltrate 91% Treatment Volume, (Hours): 1.91

Infiltration/Filtration Statistics--------------------

Inflow Volume (ac-ft): 79.17

Inflow Volume Including PPT-Evap (ac-ft): 79.17
Total Runoff Infiltrated (ac-ft): 79.17, 100.00%
Total Runoff Filtered (ac-ft): 0.00, 0.00%

Primary Outflow To Downstream System (ac-ft): 0.00

Secondary Outflow To Downstream System (ac-ft): 0.00

Percent Treated (Infiltrated+Filtered)/Total Volume: 100

***********Compliance Point Results Fkkkkkkkkkkkk

.00%

Scenario Predeveloped Compliance Subbasin: Subbasin 1

Scenario Postdeveloped Compliance Link: Infiltration Chamber 200

*** Point of Compliance Flow Frequency Data ***
Recurrence Interval Computed Using Gringorten Plotting Position

Predevelopment Runoff

Postdevelopment Runoff

*kkkkkkkkk

Tr (Years) Discharge (cfs) Tr (Years) Discharge (cfs)
2-Year 7.707E-03 2-Year 0.000
5-Year 1.684E-02 5-Year 0.000
10-Year 2.450E-02 10-Year 0.000
25-Year 5.116E-02 25-Year 0.000
50-Year 6.260E-02 50-Year 0.000
100-Year 8.828E-02 100-Year 0.000
200-Year 9.111E-02 200-Year 0.000

** Record too Short to Compute Peak Discharge for These Recurrence Intervals

**** Flow Duration Performance ****

Excursion at Predeveloped 50%Q2 (Must be Less Than or Equal to 0%):

Maximum Excursion from 50%Q2 to Q2 (Must be Less Than or Equal to 0%):

Maximum Excursion from Q2 to Q50 (Must be less than 10%):
Percent Excursion from Q2 to Q50 (Must be less than 50%):

MEETS ALL FLOW DURATION DESIGN CRITERIA:

PASS

0.0%
0.0%
0.0%
0.0%
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**** LID Duration Performance ****

Excursion at Predeveloped 8%Q2 (Must be Less Than 0%): 0.0% PASS
Maximum Excursion from 8%Q2 to 50%Q2 (Must be Less Than 0%): 0.0% PASS

MEETS ALL LID DURATION DESIGN CRITERIA: PASS
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MGS FLOOD
PROJECT REPORT

Program Version: MGSFlood 4.46

Program License Number: 200410007

Project Simulation Performed on: 02/26/2019 2:59 PM
Report Generation Date: 02/26/2019 3:00 PM

Input File Name: ROW Basin 300.fld

Project Name: LMC Marymoor - ROW Infiltration
Analysis Title: ROW Basin 300

Comments:

PRECIPITATION INPUT

Computational Time Step (Minutes): 5

Extended Precipitation Time Series Selected

Climatic Region Number: 15

Full Period of Record Available used for Routing

Precipitation Station : 96004005 Puget East 40 in_5min 10/01/1939-10/01/2097
Evaporation Station 961040 Puget East 40 in MAP

Evaporation Scale Factor : 0.750

HSPF Parameter Region Number: 1

HSPF Parameter Region Name : USGS Default

Frweeee Default HSPF Parameters Used (Not Modified by User) ***** i

Fkkhkkkkkkkkkkkkkkkkkkkk WATE RS H E D D E F I N ITI ON kkkkkkkkkkkkkkkkkkkkhkk

Predevelopment/Post Development Tributary Area Summary
Predeveloped

Developed
Total Subbasin Area (acres) 0.098 0.098
Area of Links that Include Precip/Evap (acres)  0.000 0.000
Total (acres) 0.098 0.098

SCENARIO: PREDEVELOPED
Number of Subbasins: 1

---------- Subbasin : Subbasin 1 ----------
------- Area (Acres) --------
Till Pasture 0.098

Subbasin Total 0.098

Post



SCENARIO: POSTDEVELOPED
Number of Subbasins: 1

---------- Subbasin : ROW Basin 300 ----------
------- Area (Acres) --------

Till Grass 0.017
Impervious 0.081
Subbasin Total 0.098

Fkkkkkkkkkkkkkkkhkkkkkkkk LI N K DATA Fkkkkkkkkkkkkkkhhhkhhhkkkkkkkkk

SCENARIO: PREDEVELOPED
Number of Links: 0

kkkkkkkkkkkkkkkkkkkhkkkkk LI N K DATA kkkkkkkkkkkkkkkkkkkhhkkkkkkkkkk

SCENARIO: POSTDEVELOPED
Number of Links: 1

Link Name: Drywell 300
Link Type: Structure
Downstream Link: None

Prismatic Pond Option Used

Pond Floor Elevation (ft) : 40.60
Riser Crest Elevation (ft) : 46.50
Max Pond Elevation (ft) : 47.00
Storage Depth (ft) : 5.90
Pond Bottom Length (ft) : 6.2
Pond Bottom Width (ft) : 6.2
Pond Side Slopes (ft/ft) :L1=0.00 L2=0.00 W1=0.00 W2=0.00
Bottom Area (sqg-ft) : 38.
Area at Riser Crest El (sg-ft) : 38.

(acres) : 0.001
Volume at Riser Crest (cu-ft) : 227.

(ac-ft) : 0.005
Area at Max Elevation (sqg-ft) : 38.

(acres) : 0.001
Vol at Max Elevation (cu-ft) : 246.

(ac-ft) 0.006

Constant Infiltration Option Used
Infiltration Rate (in/hr):  20.00

Riser Geometry

Riser Structure Type : Circular
Riser Diameter (in) :18.00
Common Length (ft) : 0.000
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Riser Crest Elevation :46.50 ft
Hydraulic Structure Geometry

Number of Devices: 0

**********************F LOOD F REQU E N CY AN D D U RATIO N STATI STI CS*******************

SCENARIO: PREDEVELOPED
Number of Subbasins: 1
Number of Links: 0

SCENARIO: POSTDEVELOPED
Number of Subbasins: 1
Number of Links: 1

Fekdkdddkkk Subbasin. ROW Basin 300 Fekkkkdkkkkk

Flood Frequency Data(cfs)
(Recurrence Interval Computed Using Gringorten Plotting Position)
Tr (yrs) Flood Peak (cfs)

2-Year 3.949E-02
5-Year 5.183E-02
10-Year 6.392E-02
25-Year 8.268E-02
50-Year 0.105
100-Year 0.131
200-Year 0.141

*kkkkkkkkk Link. Drywe” 300 *kkkkkkkkk Link
Inflow Frequency Stats

Flood Frequency Data(cfs)

(Recurrence Interval Computed Using Gringorten Plotting Position)
Tr (yrs) Flood Peak (cfs)

2-Year 3.949E-02
5-Year 5.183E-02
10-Year 6.392E-02
25-Year 8.268E-02
50-Year 0.105
100-Year 0.131
200-Year 0.141

kkkkkkkkkk Llnk. Dr.ywe” 300 *kkkkkkkkk Llnk
WSEL Stats

WSEL Frequency Data(ft)

(Recurrence Interval Computed Using Gringorten Plotting Position)
Tr (yrs) WSEL Peak (ft)



1.05-Year 40.768
1.11-Year 40.819
1.25-Year 40.954
2.00-Year 41.549
3.33-Year 41.977
5-Year 42.451
10-Year 43.288
25-Year 45.144
50-Year 46.042
100-Year 46.497

***********Groundwater Recharge Summary *kkkhkkkkkkkk
Recharge is computed as input to Perind Groundwater Plus Infiltration in Structures

Total Predeveloped Recharge During Simulation

Model Element Recharge Amount (ac-ft)
Subbasin: Subbasin 1 17.224
Total: 17.224

Total Post Developed Recharge During Simulation
Model Element Recharge Amount (ac-ft)
Subbasin: ROW Basin 300 2.039
Link: Drywell 300 39.761
Total: 41.801

Total Predevelopment Recharge is Less than Post Developed

Average Recharge Per Year, (Number of Years= 158)

Predeveloped: 0.109 ac-ft/'year, Post Developed: 0.265 ac-ftlyear
***********Water Quality Facility Data *kkkkkkkkkkkk

SCENARIO: PREDEVELOPED

Number of Links: 0

SCENARIO: POSTDEVELOPED

Number of Links: 1

*kkkkkkkkk Link: Drywe” 300 *kkkkkkkkk

Basic Wet Pond Volume (91% Exceedance): 376. cu-ft
Computed Large Wet Pond Volume, 1.5*Basic Volume: 564. cu-ft

Time to Infiltrate 91% Treatment Volume, (Hours): 5.87

Infiltration/Filtration Statisticg---------======m-=--
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Inflow Volume (ac-ft): 39.76

Inflow Volume Including PPT-Evap (ac-ft): 39.76

Total Runoff Infiltrated (ac-ft): 39.76, 100.00%

Total Runoff Filtered (ac-ft): 0.00, 0.00%

Primary Outflow To Downstream System (ac-ft): 0.00
Secondary Outflow To Downstream System (ac-ft): 0.00
Percent Treated (Infiltrated+Filtered)/Total Volume: 100.00%

***********Compliance Point Results kkkkkkkkkkkkk
Scenario Predeveloped Compliance Subbasin: Subbasin 1

Scenario Postdeveloped Compliance Link: Drywell 300

*** Point of Compliance Flow Frequency Data ***
Recurrence Interval Computed Using Gringorten Plotting Position

Predevelopment Runoff Postdevelopment Runoff

Exhibit 21

Tr (Years) Discharge (cfs) Tr (Years) Discharge (cfs)
2-Year 4.118E-03 2-Year 0.000
5-Year 9.000E-03 5-Year 0.000
10-Year 1.309E-02 10-Year 0.000
25-Year 2.734E-02 25-Year 0.000
50-Year 3.345E-02 50-Year 0.000
100-Year 4.717E-02 100-Year 1.197E-02
200-Year 4.869E-02 200-Year 3.162E-02

** Record too Short to Compute Peak Discharge for These Recurrence Intervals

**** Flow Duration Performance ****

Excursion at Predeveloped 50%Q2 (Must be Less Than or Equal to 0%): -100.0% PASS
Maximum Excursion from 50%Q2 to Q2 (Must be Less Than or Equal to 0%): -99.6% PASS
Maximum Excursion from Q2 to Q50 (Must be less than 10%): -20.0% PASS
Percent Excursion from Q2 to Q50 (Must be less than 50%): 0.0% PASS
MEETS ALL FLOW DURATION DESIGN CRITERIA: PASS

**** LID Duration Performance ****

Excursion at Predeveloped 8%Q2 (Must be Less Than 0%): -100.0% PASS
Maximum Excursion from 8%Q2 to 50%Q2 (Must be Less Than 0%): -100.0% PASS

MEETS ALL LID DURATION DESIGN CRITERIA: PASS
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MGS FLOOD
PROJECT REPORT

Program Version: MGSFlood 4.46

Program License Number: 200410007

Project Simulation Performed on: 02/26/2019 3:09 PM
Report Generation Date: 02/26/2019 3:09 PM

Input File Name: ROW Basin 400.fld

Project Name: LMC Marymoor - ROW Infiltration
Analysis Title: ROW Basin 400

Comments:

PRECIPITATION INPUT

Computational Time Step (Minutes): 5

Extended Precipitation Time Series Selected

Climatic Region Number: 15

Full Period of Record Available used for Routing

Precipitation Station : 96004005 Puget East 40 in_5min 10/01/1939-10/01/2097
Evaporation Station 961040 Puget East 40 in MAP

Evaporation Scale Factor : 0.750

HSPF Parameter Region Number: 1

HSPF Parameter Region Name : USGS Default

Frweeee Default HSPF Parameters Used (Not Modified by User) ***** i

Fkkhkkkkkkkkkkkkkkkkkkkk WATE RS H E D D E F I N ITI ON kkkkkkkkkkkkkkkkkkkkhkk

Predevelopment/Post Development Tributary Area Summary
Predeveloped

Developed
Total Subbasin Area (acres) 0.107 0.107
Area of Links that Include Precip/Evap (acres)  0.000 0.000
Total (acres) 0.107 0.107

SCENARIO: PREDEVELOPED
Number of Subbasins: 1

---------- Subbasin : Subbasin 1 ----------
------- Area (Acres) --------
Till Pasture 0.107

Subbasin Total 0.107

Post



SCENARIO: POSTDEVELOPED
Number of Subbasins: 1

---------- Subbasin : ROW Basin 400 ----------
------- Area (Acres) --------

Till Grass 0.012
Impervious 0.095
Subbasin Total 0.107

Fkkkkkkkkkkkkkkkhkkkkkkkk LI N K DATA Fkkkkkkkkkkkkkkhhhkhhhkkkkkkkkk

SCENARIO: PREDEVELOPED
Number of Links: 0

kkkkkkkkkkkkkkkkkkkhkkkkk LI N K DATA kkkkkkkkkkkkkkkkkkkhhkkkkkkkkkk

SCENARIO: POSTDEVELOPED
Number of Links: 1

Link Name: Infiltration Chamber 400
Link Type: Structure
Downstream Link: None

User Specified Elevation Volume Table Used

Elevation (ft) Pond Volume (cu-ft)
42.60 0.
42.68 6.
42.77 11.
42.85 17.
42.93 22.
43.02 28.
43.10 33.
43.18 45.
43.27 56.
43.35 68.
43.43 79.
43.52 90.
43.60 100.
43.68 111.
43.77 121.
43.85 130.
43.93 140.
44.02 149.
44.10 157.
44.18 165.
44.27 172.
44.35 178.

44.43 184.
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44 .52 189.
44.60 195.
44.68 200.
44.77 206.
44.85 211.
44.93 217.

Constant Infiltration Option Used
Infiltration Rate (in/hr): 20.00

Riser Geometry

Riser Structure Type : Circular
Riser Diameter (in) :18.00
Common Length (ft) : 0.000
Riser Crest Elevation 14490 ft

Hydraulic Structure Geometry

Number of Devices: 0

**********************F LOOD F REQU E N CY AN D D U RATIO N STATI STI cs*******************

SCENARIO: PREDEVELOPED
Number of Subbasins: 1
Number of Links: 0

SCENARIO: POSTDEVELOPED
Number of Subbasins: 1
Number of Links: 1

sexsrses Subbasin: ROW Basin 400 * s s

Flood Frequency Data(cfs)
(Recurrence Interval Computed Using Gringorten Plotting Position)
Tr (yrs) Flood Peak (cfs)

2-Year 4.520E-02
5-Year 5.925E-02
10-Year 7.292E-02
25-Year 9.444E-02
50-Year 0.118
100-Year 0.147
200-Year 0.159

ki Link: Infiltration Chamber 400
Frequency Stats

Flood Frequency Data(cfs)

(Recurrence Interval Computed Using Gringorten Plotting Position)
Tr (yrs) Flood Peak (cfs)

2-Year 4 520E-02
5-Year 5.925E-02

*hkkkkkkkk

Exhibit 21

Link Inflow



10-Year 7.292E-02
25-Year 9.444E-02
50-Year 0.118
100-Year 0.147
200-Year 0.159

sevsweesss | ink: Infiltration Chamber 400

Stats

WSEL Frequency Data(ft)

(Recurrence Interval Computed Using Gringorten Plotting Position)
Tr (yrs) WSEL Peak (ft)

1.05-Year 42.604
1.11-Year 42.605
1.25-Year 42.605
2.00-Year 42.607
3.33-Year 42.609
5-Year 42.610
10-Year 42.612
25-Year 42.682
50-Year 42.903
100-Year 43.182

***********Groundwater Recharge Summary kkkkkkkkkkkkk
Recharge is computed as input to Perind Groundwater Plus Infiltration in Structures

Total Predeveloped Recharge During Simulation

Model Element Recharge Amount (ac-ft)
Subbasin: Subbasin 1 18.806
Total: 18.806

Total Post Developed Recharge During Simulation
Model Element Recharge Amount (ac-ft)
Subbasin: ROW Basin 400 1.441
Link: Infiltration Chamber 44.880
Total: 46.321

Total Predevelopment Recharge is Less than Post Developed

Average Recharge Per Year, (Number of Years= 158)

Predeveloped: 0.119 ac-ft/lyear, Post Developed: 0.293 ac-ftlyear
***********Water Quality Facility Data kkkkkkkkhkkkk

SCENARIO: PREDEVELOPED

Number of Links: 0
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SCENARIO: POSTDEVELOPED

Number of Links: 1

Frxkxkksx* Link: Infiltration Chamber 400

Basic Wet Pond Volume (91% Exceedance): 431. cu-

ft

Computed Large Wet Pond Volume, 1.5*Basic Volume: 646. cu-ft

Time to Infiltrate 91% Treatment Volume, (Hours): 1.53

Infiltration/Filtration Statistics--------------------

Inflow Volume (ac-ft): 44.88

Inflow Volume Including PPT-Evap (ac-ft): 44.88
Total Runoff Infiltrated (ac-ft): 44.88, 100.00%
Total Runoff Filtered (ac-ft): 0.00, 0.00%

Primary Outflow To Downstream System (ac-ft): 0.00

Secondary Outflow To Downstream System (ac-ft): 0.

00

Percent Treated (Infiltrated+Filtered)/Total Volume: 100.00%

***********Compliance Point Results Fkkkkkkkkkkkk

Scenario Predeveloped Compliance Subbasin: Subbasin 1

Scenario Postdeveloped Compliance Link: Infiltration Chamber 400

*** Point of Compliance Flow Frequency Data ***
Recurrence Interval Computed Using Gringorten Plotting Position

Predevelopment Runoff

Postdevelopment Runoff

*kkkkkkkkk

Tr (Years) Discharge (cfs) Tr (Years) Discharge (cfs)
2-Year 4.496E-03 2-Year 0.000
5-Year 9.827E-03 5-Year 0.000
10-Year 1.430E-02 10-Year 0.000
25-Year 2.985E-02 25-Year 0.000
50-Year 3.653E-02 50-Year 0.000
100-Year 5.150E-02 100-Year 0.000
200-Year 5.316E-02 200-Year 0.000

** Record too Short to Compute Peak Discharge for These Recurrence Intervals

**** Flow Duration Performance ****

Excursion at Predeveloped 50%Q2 (Must be Less Than or Equal to 0%):

Maximum Excursion from 50%Q2 to Q2 (Must be Less Than or Equal to 0%):

Maximum Excursion from Q2 to Q50 (Must be less than 10%):
Percent Excursion from Q2 to Q50 (Must be less than 50%):

MEETS ALL FLOW DURATION DESIGN CRITERIA:

PASS

0.0%
0.0%
0.0%
0.0%
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**** LID Duration Performance ****

Excursion at Predeveloped 8%Q2 (Must be Less Than 0%): 0.0% PASS
Maximum Excursion from 8%Q2 to 50%Q2 (Must be Less Than 0%): 0.0% PASS

MEETS ALL LID DURATION DESIGN CRITERIA: PASS
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MGS FLOOD
PROJECT REPORT

Program Version: MGSFlood 4.46

Program License Number: 200410007

Project Simulation Performed on: 02/26/2019 3:17 PM
Report Generation Date: 02/26/2019 3:17 PM

Input File Name: ROW Basin 500.fld

Project Name: LMC Marymoor - ROW Infiltration
Analysis Title: ROW Basin 500

Comments:

PRECIPITATION INPUT

Computational Time Step (Minutes): 5

Extended Precipitation Time Series Selected

Climatic Region Number: 15

Full Period of Record Available used for Routing

Precipitation Station : 96004005 Puget East 40 in_5min 10/01/1939-10/01/2097
Evaporation Station 961040 Puget East 40 in MAP

Evaporation Scale Factor : 0.750

HSPF Parameter Region Number: 1

HSPF Parameter Region Name : USGS Default

Frweeee Default HSPF Parameters Used (Not Modified by User) ***** i

Fkkhkkkkkkkkkkkkkkkkkkkk WATE RS H E D D E F I N ITI ON kkkkkkkkkkkkkkkkkkkkhkk

Predevelopment/Post Development Tributary Area Summary
Predeveloped

Developed
Total Subbasin Area (acres) 0.038 0.038
Area of Links that Include Precip/Evap (acres)  0.000 0.000
Total (acres) 0.038 0.038

SCENARIO: PREDEVELOPED
Number of Subbasins: 1

---------- Subbasin : Subbasin 1 ----------
------- Area (Acres) --------
Till Pasture 0.038

Subbasin Total 0.038

Post



SCENARIO: POSTDEVELOPED
Number of Subbasins: 1

---------- Subbasin : ROW Basin 500 ----------
------- Area (Acres) --------

Till Grass 0.010
Impervious 0.028
Subbasin Total 0.038

Fkkkkkkkkkkkkkkkhkkkkkkkk LI N K DATA Fkkkkkkkkkkkkkkhhhkhhhkkkkkkkkk

SCENARIO: PREDEVELOPED
Number of Links: 0

kkkkkkkkkkkkkkkkkkkhkkkkk LI N K DATA kkkkkkkkkkkkkkkkkkkhhkkkkkkkkkk

SCENARIO: POSTDEVELOPED
Number of Links: 1

Link Name: Drywell 500
Link Type: Structure
Downstream Link: None

Prismatic Pond Option Used

Pond Floor Elevation (ft) : 40.60
Riser Crest Elevation (ft) : 46.70
Max Pond Elevation (ft) : 47.20
Storage Depth (ft) : 6.10
Pond Bottom Length (ft) : 10.0
Pond Bottom Width (ft) : 2.0
Pond Side Slopes (ft/ft) :L1=0.00 L2=0.00 W1=0.00 W2=0.00
Bottom Area (sqg-ft) : 20.
Area at Riser Crest El (sg-ft) : 20.

(acres) : 0.000
Volume at Riser Crest (cu-ft) : 122.

(ac-ft) : 0.003
Area at Max Elevation (sqg-ft) : 20.

(acres) : 0.000
Vol at Max Elevation (cu-ft) : 132.

(ac-ft) 0.003

Constant Infiltration Option Used
Infiltration Rate (in/hr):  20.00

Riser Geometry

Riser Structure Type : Circular
Riser Diameter (in) :18.00
Common Length (ft) : 0.000
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Riser Crest Elevation :46.70 ft
Hydraulic Structure Geometry

Number of Devices: 0

**********************F LOOD F REQU E N CY AN D D U RATIO N STATI STI CS*******************

SCENARIO: PREDEVELOPED
Number of Subbasins: 1
Number of Links: 0

SCENARIO: POSTDEVELOPED
Number of Subbasins: 1
Number of Links: 1

Fekdkdddkkk Subbasin. ROW Basin 500 Fekkkkdkkkkk

Flood Frequency Data(cfs)
(Recurrence Interval Computed Using Gringorten Plotting Position)
Tr (yrs) Flood Peak (cfs)

2-Year 1.430E-02
5-Year 1.889E-02
10-Year 2.282E-02
25-Year 2.996E-02
50-Year 3.969E-02
100-Year 4.877E-02
200-Year 5.217E-02

*kkkkkkkkk Link. Drywe” 500 *kkkkkkkkk Link
Inflow Frequency Stats

Flood Frequency Data(cfs)

(Recurrence Interval Computed Using Gringorten Plotting Position)
Tr (yrs) Flood Peak (cfs)

2-Year 1.430E-02
5-Year 1.889E-02
10-Year 2.282E-02
25-Year 2.996E-02
50-Year 3.969E-02
100-Year 4.877E-02
200-Year 5.217E-02

kkkkkkkkkk Llnk. Dr.ywe” 500 *kkkkkkkkk Llnk
WSEL Stats

WSEL Frequency Data(ft)

(Recurrence Interval Computed Using Gringorten Plotting Position)
Tr (yrs) WSEL Peak (ft)



1.05-Year 40.619
1.11-Year 40.622
1.25-Year 40.635
2.00-Year 40.827
3.33-Year 41.033
5-Year 41.180
10-Year 41.723
25-Year 42517
50-Year 43.127
100-Year 44.003

***********Groundwater Recharge Summary *kkkhkkkkkkkk
Recharge is computed as input to Perind Groundwater Plus Infiltration in Structures

Total Predeveloped Recharge During Simulation

Model Element Recharge Amount (ac-ft)
Subbasin: Subbasin 1 6.679
Total: 6.679

Total Post Developed Recharge During Simulation
Model Element Recharge Amount (ac-ft)
Subbasin: ROW Basin 500 1.209
Link: Drywell 500 14.694
Total: 15.903

Total Predevelopment Recharge is Less than Post Developed

Average Recharge Per Year, (Number of Years= 158)

Predeveloped: 0.042 ac-ft/'year, Post Developed: 0.101 ac-ftlyear
***********Water Quality Facility Data *kkkkkkkkkkkk

SCENARIO: PREDEVELOPED

Number of Links: 0

SCENARIO: POSTDEVELOPED

Number of Links: 1

*kkkkkkkkk Link: Drywe” 500 *kkkkkkkkk

Basic Wet Pond Volume (91% Exceedance): 135. cu-ft
Computed Large Wet Pond Volume, 1.5*Basic Volume: 203. cu-ft

Time to Infiltrate 91% Treatment Volume, (Hours): 4.05

Infiltration/Filtration Statisticg---------======m-=--
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Inflow Volume (ac-ft): 14.69

Inflow Volume Including PPT-Evap (ac-ft): 14.69

Total Runoff Infiltrated (ac-ft): 14.69, 100.00%

Total Runoff Filtered (ac-ft): 0.00, 0.00%

Primary Outflow To Downstream System (ac-ft): 0.00
Secondary Outflow To Downstream System (ac-ft): 0.00
Percent Treated (Infiltrated+Filtered)/Total Volume: 100.00%

***********Compliance Point Results kkkkkkkkkkkkk
Scenario Predeveloped Compliance Subbasin: Subbasin 1

Scenario Postdeveloped Compliance Link: Drywell 500

*** Point of Compliance Flow Frequency Data ***
Recurrence Interval Computed Using Gringorten Plotting Position

Predevelopment Runoff Postdevelopment Runoff
Tr (Years) Discharge (cfs) Tr (Years) Discharge (cfs)
2-Year 1.597E-03 2-Year 0.000
5-Year 3.490E-03 5-Year 0.000
10-Year 5.077E-03 10-Year 0.000
25-Year 1.060E-02 25-Year 0.000
50-Year 1.297E-02 50-Year 0.000
100-Year 1.829E-02 100-Year 0.000
200-Year 1.888E-02 200-Year 0.000

** Record too Short to Compute Peak Discharge for These Recurrence Intervals

**** Flow Duration Performance ****

Excursion at Predeveloped 50%Q2 (Must be Less Than or Equal to 0%): 0.0% PASS
Maximum Excursion from 50%Q2 to Q2 (Must be Less Than or Equal to 0%): 0.0% PASS
Maximum Excursion from Q2 to Q50 (Must be less than 10%): 0.0% PASS
Percent Excursion from Q2 to Q50 (Must be less than 50%): 0.0% PASS

MEETS ALL FLOW DURATION DESIGN CRITERIA:  PASS

**** LID Duration Performance ****
Excursion at Predeveloped 8%Q2 (Must be Less Than 0%): 0.0% PASS
Maximum Excursion from 8%Q2 to 50%Q2 (Must be Less Than 0%): 0.0% PASS

MEETS ALL LID DURATION DESIGN CRITERIA: PASS
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MGS FLOOD
PROJECT REPORT

Program Version: MGSFlood 4.46

Program License Number: 200410007

Project Simulation Performed on: 02/26/2019 3:19 PM
Report Generation Date: 02/26/2019 3:19 PM

Input File Name: ROW Basin 600.fld

Project Name: LMC Marymoor - ROW Infiltration
Analysis Title: ROW Basin 600

Comments:

PRECIPITATION INPUT

Computational Time Step (Minutes): 5

Extended Precipitation Time Series Selected

Climatic Region Number: 15

Full Period of Record Available used for Routing

Precipitation Station : 96004005 Puget East 40 in_5min 10/01/1939-10/01/2097
Evaporation Station 961040 Puget East 40 in MAP

Evaporation Scale Factor : 0.750

HSPF Parameter Region Number: 1

HSPF Parameter Region Name : USGS Default

Frweeee Default HSPF Parameters Used (Not Modified by User) ***** i

Fkkhkkkkkkkkkkkkkkkkkkkk WATE RS H E D D E F I N ITI ON kkkkkkkkkkkkkkkkkkkkhkk

Predevelopment/Post Development Tributary Area Summary
Predeveloped

Developed
Total Subbasin Area (acres) 0.303 0.303
Area of Links that Include Precip/Evap (acres)  0.000 0.000
Total (acres) 0.303 0.303

SCENARIO: PREDEVELOPED
Number of Subbasins: 1

---------- Subbasin : Subbasin 1 ----------
------- Area (Acres) --------
Till Pasture 0.303

Subbasin Total 0.303

Post



SCENARIO: POSTDEVELOPED
Number of Subbasins: 1

---------- Subbasin : ROW Basin 600 ----------
------- Area (Acres) --------

Till Grass 0.046
Impervious 0.258
Subbasin Total 0.303

Fkkkkkkkkkkkkkkkhkkkkkkkk LI N K DATA Fkkkkkkkkkkkkkkhhhkhhhkkkkkkkkk

SCENARIO: PREDEVELOPED
Number of Links: 0

kkkkkkkkkkkkkkkkkkkhkkkkk LI N K DATA kkkkkkkkkkkkkkkkkkkhhkkkkkkkkkk

SCENARIO: POSTDEVELOPED
Number of Links: 1

Link Name: Infiltration Chamber 600
Link Type: Structure
Downstream Link: None

User Specified Elevation Volume Table Used

Elevation (ft) Pond Volume (cu-ft)
40.60 0.
40.68 12.
40.77 24.
40.85 36.
40.93 47.
41.02 72.
41.10 96.
41.18 120.
41.27 143.
41.35 166.
41.43 187.
41.52 208.
41.60 228.
41.68 246.
41.77 262.
41.85 276.
41.93 289.
42.02 300.
42.10 312.
42.18 324.
42.27 336.
42.35 348.

42.43 360.
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Constant Infiltration Option Used
Infiltration Rate (in/hr): 20.00

Riser Geometry

Riser Structure Type : Circular
Riser Diameter (in) : 18.00
Common Length (ft) : 0.000
Riser Crest Elevation :42.40 ft

Hydraulic Structure Geometry

Number of Devices: 0

**********************F LOOD F REQU E N CY AN D D U RATIO N STATISTI cs*******************

SCENARIO: PREDEVELOPED
Number of Subbasins: 1
Number of Links: 0

SCENARIO: POSTDEVELOPED
Number of Subbasins: 1
Number of Links: 1

weeskeskk Subbasin: ROW Basin 600 *++ s

Flood Frequency Data(cfs)
(Recurrence Interval Computed Using Gringorten Plotting Position)
Tr (yrs) Flood Peak (cfs)

5-Year 0.162
10-Year 0.203
25-Year 0.261
50-Year 0.330
100-Year 0.409
200-Year 0.443

Frwesex Link: Infiltration Chamber 600 e Link Inflow
Frequency Stats

Flood Frequency Data(cfs)

(Recurrence Interval Computed Using Gringorten Plotting Position)
Tr (yrs) Flood Peak (cfs)

5-Year 0.162
10-Year 0.203
25-Year 0.261
50-Year 0.330
100-Year 0.409
200-Year 0.443
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wHxxxxwxx Link: Infiltration Chamber 600 Bt Link WSEL
Stats

WSEL Frequency Data(ft)

(Recurrence Interval Computed Using Gringorten Plotting Position)
Tr (yrs) WSEL Peak (ft)

1.05-Year 40.604
1.11-Year 40.605
1.25-Year 40.605
2.00-Year 40.608
3.33-Year 40.609
5-Year 40.610
10-Year 40.695
25-Year 40.989
50-Year 41.269
100-Year 41.503

***********Groundwater Recharge Summary kkkkkkkkkkkkk
Recharge is computed as input to Perind Groundwater Plus Infiltration in Structures

Total Predeveloped Recharge During Simulation

Model Element Recharge Amount (ac-ft)
Subbasin: Subbasin 1 53.253
Total: 53.253

Total Post Developed Recharge During Simulation
Model Element Recharge Amount (ac-ft)
Subbasin: ROW Basin 600 5.606
Link: Infiltration Chamber 124.813
Total: 130.418

Total Predevelopment Recharge is Less than Post Developed

Average Recharge Per Year, (Number of Years= 158)

Predeveloped: 0.337 ac-ft/lyear, Post Developed: 0.825 ac-ft/year
***********Water Quality Facility Data *kkkkkkkkkkkk

SCENARIO: PREDEVELOPED

Number of Links: 0

SCENARIO: POSTDEVELOPED

Number of Links: 1

wesseeses |ink: Infiltration Chamber 600
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Basic Wet Pond Volume (91% Exceedance): 1186. cu-ft
Computed Large Wet Pond Volume, 1.5*Basic Volume: 1780. cu-ft

Time to Infiltrate 91% Treatment Volume, (Hours): 1.98

Infiltration/Filtration Statistics--------------------

Inflow Volume (ac-ft): 124.81

Inflow Volume Including PPT-Evap (ac-ft): 124.81

Total Runoff Infiltrated (ac-ft): 124.81, 100.00%

Total Runoff Filtered (ac-ft): 0.00, 0.00%

Primary Outflow To Downstream System (ac-ft): 0.00
Secondary Outflow To Downstream System (ac-ft): 0.00
Percent Treated (Infiltrated+Filtered)/Total Volume: 100.00%

***********Compliance Point Results *kkkkkkkkkkkk
Scenario Predeveloped Compliance Subbasin: Subbasin 1

Scenario Postdeveloped Compliance Link: Infiltration Chamber 600

*** Point of Compliance Flow Frequency Data ***
Recurrence Interval Computed Using Gringorten Plotting Position

Predevelopment Runoff Postdevelopment Runoff
Tr (Years) Discharge (cfs) Tr (Years) Discharge (cfs)
2-Year 1.273E-02 2-Year 0.000
5-Year 2.783E-02 5-Year 0.000
10-Year 4.048E-02 10-Year 0.000
25-Year 8.453E-02 25-Year 0.000
50-Year 0.103 50-Year 0.000
100-Year 0.146 100-Year 0.000
200-Year 0.151 200-Year 0.000

** Record too Short to Compute Peak Discharge for These Recurrence Intervals

**** Flow Duration Performance ****

Excursion at Predeveloped 50%Q2 (Must be Less Than or Equal to 0%): 0.0% PASS
Maximum Excursion from 50%Q2 to Q2 (Must be Less Than or Equal to 0%): 0.0% PASS
Maximum Excursion from Q2 to Q50 (Must be less than 10%): 0.0% PASS
Percent Excursion from Q2 to Q50 (Must be less than 50%): 0.0% PASS

MEETS ALL FLOW DURATION DESIGN CRITERIA:  PASS

**** LID Duration Performance ****
Excursion at Predeveloped 8%Q2 (Must be Less Than 0%): 0.0% PASS
Maximum Excursion from 8%Q2 to 50%Q2 (Must be Less Than 0%): 0.0% PASS

MEETS ALL LID DURATION DESIGN CRITERIA: PASS
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MGS FLOOD
PROJECT REPORT

Program Version: MGSFlood 4.46

Program License Number: 200410007

Project Simulation Performed on: 02/26/2019 3:21 PM
Report Generation Date: 02/26/2019 3:22 PM

Input File Name: ROW Basin 700.fld

Project Name: LMC Marymoor - ROW Infiltration
Analysis Title: ROW Basin 700

Comments:

PRECIPITATION INPUT

Computational Time Step (Minutes): 5

Extended Precipitation Time Series Selected

Climatic Region Number: 15

Full Period of Record Available used for Routing

Precipitation Station : 96004005 Puget East 40 in_5min 10/01/1939-10/01/2097
Evaporation Station 961040 Puget East 40 in MAP

Evaporation Scale Factor : 0.750

HSPF Parameter Region Number: 1

HSPF Parameter Region Name : USGS Default

Frweeee Default HSPF Parameters Used (Not Modified by User) ***** i

Fkkhkkkkkkkkkkkkkkkkkkkk WATE RS H E D D E F I N ITI ON kkkkkkkkkkkkkkkkkkkkhkk

Predevelopment/Post Development Tributary Area Summary
Predeveloped

Developed
Total Subbasin Area (acres) 0.264 0.264
Area of Links that Include Precip/Evap (acres)  0.000 0.000
Total (acres) 0.264 0.264

SCENARIO: PREDEVELOPED
Number of Subbasins: 1

---------- Subbasin : Subbasin 1 ----------
------- Area (Acres) --------
Till Pasture 0.264

Subbasin Total 0.264

Post



SCENARIO: POSTDEVELOPED
Number of Subbasins: 1

---------- Subbasin : ROW Basin 700 ----------
------- Area (Acres) --------

Till Grass 0.035
Impervious 0.229
Subbasin Total 0.264

Fkkkkkkkkkkkkkkkhkkkkkkkk LI N K DATA Fkkkkkkkkkkkkkkhhhkhhhkkkkkkkkk

SCENARIO: PREDEVELOPED
Number of Links: 0

kkkkkkkkkkkkkkkkkkkhkkkkk LI N K DATA kkkkkkkkkkkkkkkkkkkhhkkkkkkkkkk

SCENARIO: POSTDEVELOPED
Number of Links: 1

Link Name: Infiltration Chamber 700
Link Type: Structure
Downstream Link: None

User Specified Elevation Volume Table Used

Elevation (ft) Pond Volume (cu-ft)
42.60 0.
42.68 11.
42.77 22.
42.85 33.
42.93 44.
43.02 66.
43.10 88.
43.18 110.
43.27 131.
43.35 152.
43.43 172.
43.52 191.
43.60 209.
43.68 226.
43.77 240.
43.85 253.
43.93 264.
44.02 275.
44.10 286.
44.18 297.
44.27 308.
44.35 319.

44.43 330.
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Constant Infiltration Option Used
Infiltration Rate (in/hr): 20.00

Riser Geometry

Riser Structure Type : Circular
Riser Diameter (in) :12.00
Common Length (ft) : 0.000
Riser Crest Elevation 144 .45 1t

Hydraulic Structure Geometry

Number of Devices: 0

**********************F LOOD F REQU E N CY AN D D U RATIO N STATISTI cs*******************

SCENARIO: PREDEVELOPED
Number of Subbasins: 1
Number of Links: 0

SCENARIO: POSTDEVELOPED
Number of Subbasins: 1
Number of Links: 1

weeskeskk Subbasin: ROW Basin 700 *+ses

Flood Frequency Data(cfs)
(Recurrence Interval Computed Using Gringorten Plotting Position)
Tr (yrs) Flood Peak (cfs)

5-Year 0.144
10-Year 0.179
25-Year 0.230
50-Year 0.290
100-Year 0.360
200-Year 0.390

Frweeex Link: Infiltration Chamber 700 e Link Inflow
Frequency Stats

Flood Frequency Data(cfs)

(Recurrence Interval Computed Using Gringorten Plotting Position)
Tr (yrs) Flood Peak (cfs)

5-Year 0.144
10-Year 0.179
25-Year 0.230
50-Year 0.290
100-Year 0.360
200-Year 0.390
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wHxxxxwxx Link: Infiltration Chamber 700 Bt Link WSEL
Stats

WSEL Frequency Data(ft)

(Recurrence Interval Computed Using Gringorten Plotting Position)
Tr (yrs) WSEL Peak (ft)

1.05-Year 42.604
1.11-Year 42.605
1.25-Year 42.605
2.00-Year 42.607
3.33-Year 42.609
5-Year 42.609
10-Year 42.669
25-Year 42.949
50-Year 43.143
100-Year 43.420

***********Groundwater Recharge Summary kkkkkkkkkkkkk
Recharge is computed as input to Perind Groundwater Plus Infiltration in Structures

Total Predeveloped Recharge During Simulation

Model Element Recharge Amount (ac-ft)
Subbasin: Subbasin 1 46.399
Total: 46.399

Total Post Developed Recharge During Simulation
Model Element Recharge Amount (ac-ft)
Subbasin: ROW Basin 700 4.262
Link: Infiltration Chamber 109.942
Total: 114.205

Total Predevelopment Recharge is Less than Post Developed

Average Recharge Per Year, (Number of Years= 158)

Predeveloped: 0.294 ac-ft/'year, Post Developed: 0.723 ac-ft/lyear
***********Water Quality Facility Data *kkkkkkkkkkkk

SCENARIO: PREDEVELOPED

Number of Links: 0

SCENARIO: POSTDEVELOPED

Number of Links: 1

wesseeses |ink: Infiltration Chamber 700
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Basic Wet Pond Volume (91% Exceedance): 1050. cu-ft
Computed Large Wet Pond Volume, 1.5*Basic Volume: 1575. cu-ft

Time to Infiltrate 91% Treatment Volume, (Hours): 1.92

Infiltration/Filtration Statistics--------------------

Inflow Volume (ac-ft): 109.94

Inflow Volume Including PPT-Evap (ac-ft): 109.94

Total Runoff Infiltrated (ac-ft): 109.94, 100.00%

Total Runoff Filtered (ac-ft): 0.00, 0.00%

Primary Outflow To Downstream System (ac-ft): 0.00
Secondary Outflow To Downstream System (ac-ft): 0.00
Percent Treated (Infiltrated+Filtered)/Total Volume: 100.00%

***********Compliance Point Results *kkkkkkkkkkkk
Scenario Predeveloped Compliance Subbasin: Subbasin 1

Scenario Postdeveloped Compliance Link: Infiltration Chamber 700

*** Point of Compliance Flow Frequency Data ***
Recurrence Interval Computed Using Gringorten Plotting Position

Predevelopment Runoff Postdevelopment Runoff
Tr (Years) Discharge (cfs) Tr (Years) Discharge (cfs)
2-Year 1.109E-02 2-Year 0.000
5-Year 2.425E-02 5-Year 0.000
10-Year 3.527E-02 10-Year 0.000
25-Year 7.365E-02 25-Year 0.000
50-Year 9.012E-02 50-Year 0.000
100-Year 0.127 100-Year 0.000
200-Year 0.131 200-Year 0.000

** Record too Short to Compute Peak Discharge for These Recurrence Intervals

**** Flow Duration Performance ****

Excursion at Predeveloped 50%Q2 (Must be Less Than or Equal to 0%): 0.0% PASS
Maximum Excursion from 50%Q2 to Q2 (Must be Less Than or Equal to 0%): 0.0% PASS
Maximum Excursion from Q2 to Q50 (Must be less than 10%): 0.0% PASS
Percent Excursion from Q2 to Q50 (Must be less than 50%): 0.0% PASS

MEETS ALL FLOW DURATION DESIGN CRITERIA:  PASS

**** LID Duration Performance ****
Excursion at Predeveloped 8%Q2 (Must be Less Than 0%): 0.0% PASS
Maximum Excursion from 8%Q2 to 50%Q2 (Must be Less Than 0%): 0.0% PASS

MEETS ALL LID DURATION DESIGN CRITERIA: PASS
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Appendix D

1. Geotechnical Report

Geotechnical report as prepared by PanGeo is
included with this submittal under a separate cover.
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