
 

 

The 166th Avenue Townhomes 
 

 

NE 85th Street and 166th Avenue NE 

Redmond, WA 
 

 

Storm Drainage Analysis 

 

Ashworth Homes 

 

 

 

 
 

 

 

 

 
June 25, 2015 

 

 
 

606 Columbia Street NW, Suite 106, Olympia, Washington 98501 
(360) 786-9500   FAX: (360) 786-5267   EMAIL: jjacobson@pacland.com 

 

Prepared by:  Jason Jacobson, P.E. 

Mike Neer, P.E. 

 

ATTACHMENT 14



 Stormwater Management Report Redmond, WA 
 

 

 

PACLAND  Page 1 

 

 

 

 

Section              Page 

 

Project Overview ........................................................................................................................................................... 2 

     Site Location ............................................................................................................................................................... 2 

     Design Criteria ........................................................................................................................................................... 2 

     Proposed Drainage System ................................................................................................................................... 2 

     LID Consideration ..................................................................................................................................................... 3 

     Vicinity Map ................................................................................................................................................................ 3 

     Project Area Summary ............................................................................................................................................ 4 

Existing Conditions Summary ................................................................................................................................ 5 

     Site Location ............................................................................................................................................................... 5 

     Nearby Receiving Waters ....................................................................................................................................... 5 

Off-Site Analysis Report ............................................................................................................................................ 6 

     Study Area ................................................................................................................................................................... 6 

     Upstream Analysis .................................................................................................................................................... 6 

     Downstream Analysis .............................................................................................................................................. 7 

Permanent Stormwater Control Plan ................................................................................................................. 8 

     Existing Site Hydrology ........................................................................................................................................... 8 

     Developed Site Hydrology .................................................................................................................................... 8 

     Performance Standards and Goals ..................................................................................................................... 9 

     Flow Control System .............................................................................................................................................. 11 

     Water Quality System ............................................................................................................................................ 12 

     Conveyance System Analysis and Design ...................................................................................................... 12 

Construction Stormwater Pollution Prevention Plan ............................................................................... 13 

Special Reports and Studies .................................................................................................................................. 13 

Operation and Maintenance Manual ................................................................................................................ 14 

 

 Appendix A Figures     

Appendix B Upstream Basin Hydrology Output Data/Calculations 

Appendix C Downstream Basin Hydrology Output Data/Calculations 

Appendix D Existing Basin Hydrology Output Data/Calculations 

Appendix E Proposed Basin Hydrology Output Data/Calculations 

Appendix F Hydrogeologic Report  

Appendix G Geotechnical Report 

 

 

 

 

Table of Contents 

ATTACHMENT 14



 Stormwater Management Report Redmond, WA 
 

 

 

PACLAND  Page 2 

 

PROJECT OVERVIEW 

 

 

Site Location:    

The property is located on the northwest corner of 166th Avenue Northeast and Northeast 85th 

Street, in the City of Redmond, Washington.  The project site consists of two parcels the 

westernmost parcel is currently developed with a two-story apartment building and the 

easternmost parcel was previously developed as a single-family residential home. The existing 

structure has been demolished and the site is currently vacant.  The project proposal includes 

constructing 18 single family three story townhomes. The project will consist of (2) four unit and 

(2) five unit townhome clusters. Parking will be provided by use of private garages on the first 

story of the units.   

 

Design Criteria: 

The City of Redmond issued a Stormwater Technical Notebook Issue No. 6 dated February 23, 

2012 to complement the 2005 Department of Ecology Stormwater Management Manual for 

Western Washington.   The 2012 City of Redmond stormwater quantity and quality requirements 

generally follow that which is contained in the 2005 DOE Manual.  However, the City has 

implemented a program specifically for the City Center area.  This project is located within the 

City Center area and therefore the project will be required to pay a contribution in lieu of Flow 

Control and Stormwater Quality Treatment.  The contribution will be assessed through the City’s 

standard and City Center Stormwater Capital Facilities Charge in accordance with City of 

Redmond Code section 13.20.040 and 13.20.045.  The Downtown Sub-basin Stormwater Capital 

Facilities Charge is being assessed for the City's use in constructing and maintaining sub area 

storm water conveyance, detention and water quality facilities to detain and treat stormwater 

generated by properties within the City Center area.   The stormwater conveyance system will be 

designed to for the 10 year peak flows. 

 

Table 1 

Jurisdictional Requirements  

50% of 2-year to 50-year: Match Flow Duration to size for 

detention (when/if required) 

Downstream Analysis: To Sammamish River 

 

Proposed Drainage System: 

The project proposal is to collect runoff from the buildings, roadway and landscaped areas 

utilizing underground pipes, catch basins, curbs, and gutter.  The surface water runoff will be 

conveyed to the City’s existing drainage conveyance system in NE 85th and 167th Ave NE. The 

onsite stormwater will be conveyed to a new manhole constructed over the existing storm 

conveyance system in 166th Ave NE. The site impacts to the upstream and downstream 

conveyance systems have been analyzed and shown to have an insignificant impact to the City’s 

existing drainage system. 
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LID Consideration: 

Infiltration and dispersion are not an option for this project site as outlined in the 

Hydrogeological report prepared by Zipper Zeman Associates, Inc., See Appendix F. The report 

describes the site as underlain by relatively impervious glacial till. It is the opinion of Zipper 

Zeman Associates, Inc that direct recharge of the underlying aquifers due to infiltration at the 

subject site is minimal. Due to the proposed site improvements the project is not a good 

candidate for dispersion. Implementation of Low Impact Development has been determined to 

be not feasible on this project. 

 

 
Vicinity Map: 

 

 
 

 

 

Location:  NW Corner 166th Avenue and NE 85th  

City of Redmond Sub-basin: Downtown 

Section/Township/Range:  NW ¼ SW ¼ Sec. 1, T.25N, R.5E of W.M. 

Parcel/Tax Lot: 0125059168 and 0125059077 

Size:  Building Site: 0.54 acre, Roadway Site: 0.45 acre 

City, County, State:  Redmond, King County, Washington 

Governing Agency:  City of Redmond 

Design Criteria:  2012 City of Redmond Clearing, Grading, and Stormwater Management 

Technical Notebook Issue February 23, 2012, 2005 Department of Ecology Stormwater 

Management Manual for Western Washington. 

Proposed 166th Townhomes 
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Project Areas Summary: 

Table 2 

 

Onsite Areas 

Description Area 

Site Area 0.54 Acres 

Existing Impervious  0.16 Acres 

New PGIS 0.15 Acres 

New NPGIS 0.28 Acres 

Total New Impervious 0.43 Acres 

Replaced PGIS 0.00 Acres 

Replaced NPGIS 0.00 Acres 

Total Replaced Impervious  0.00 Acres 

TDA Site Area 0.54 Acres 

TDA Impervious Subject to WQ Treatment 0.15 Acres 

Total PGIS Subject to WQ Treatment 0.15 Acres* 

Total NPGIS Routed to Regional Facility 0.28 Acres* 

Total NPGIS That Infiltrates or Bypasses 

Regional Facility 

0.00 Acres 

*Project is within the regional surcharge area and will contribute a fee in lieu of providing water quality 

treatment and quantity treatment.  

Table 3 

 

Offsite Areas 

Description Area  

Offsite Area 0.40 Acres 

Existing Impervious  0.21 Acres 

New PGIS 0.10 Acres 

New NPGIS 0.00 Acres 

Total New Impervious 0.10 Acres 

Replaced PGIS 0.21 Acres 

Replaced NPGIS 0.00 Acres 

Total Replaced Impervious  0.21 Acres 

TDA Site Area 0.40 Acres 

TDA Impervious Subject to WQ Treatment 0.10 Acres 

Total PGIS Subject to WQ Treatment 0.10* Acres 

Total NPGIS Routed to Facility 0.00* Acres 

Total NPGIS That Infiltrates 0.00 Acres 

*Project is within the regional surcharge area and will contribute a fee in lieu of providing water quality 

treatment and quantity treatment.  
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EXISTING CONDITIONS SUMMARY 
 

Existing Site Hydrology 

 

The areas to the north, east and west of the site are currently developed or being developed 

with residential uses.  The area to the west of the site is the developed with mixed uses including 

offices, single and multifamily residences, and commercial developments. 

 

The existing site consists of two parcels that are currently developed with a two-story apartment 

building and a demolished single-family residential home site.   Aside from the development, 

the site consists of mainly lawn with some gravel and forested areas.  Approximately 46% of the 

site is covered with impervious surfaces.  Storm runoff sheet flows across the property from the 

northeast.  A curve number of 98 has been assigned to both paved and rooftop areas, while a 

curve number of 80 has been assigned to the open areas.  Table 4 provides a summary of the 

existing conditions.   

 

 

Table 4 

 

Existing Conditions 

Area Condition CN 

Building Site 

0.10 AC Rooftop 98 

0.15 AC Paved 98 

0.29 AC Open Space 80 

Roadway Site (off-site) 

0.21 AC Paved 98 

0.19 AC Open Space 80 

 

The estimate stormwater runoff generated from the existing on-site and off-site drainage basin 

during the 10 year-24 hour storm event is 0.28 cfs.   

 

The site is not located within 100 Year Floodplain or the FEMA Floodway per the City of 

Redmond property viewer tool. See Appendix A Figure 14 for maps.  

 

Nearby Receiving Waters 

 

The stormwater on site will flow into the City conveyance system on Northeast 85th Street.  Once 

in the public system, stormwater runoff will be conveyed through the City’s regional systems 

prior to being ultimately discharged to the Sammamish River.  
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OFF-SITE ANALYSIS REPORT 
 

In accordance with the 2005 Ecology Manual, Section 2.6.2, the City’s Fee in Lieu of providing 

Stormwater Flow Control and Water Quality Treatment guidelines, and to verify that suitability of 

the on site improvements, a downstream analysis was performed.  This involves studying the 

defined watershed and identifying any existing or predicted issues.   

 

Study Area 

 

The study area for the proposed site includes approximately 208 acres: 130.0 impervious acres 

and 78.5 pervious acres.  The entire study area ultimately drains into the Sammamish River.  The 

existing Stormwater System Maps were obtained from the City of Redmond and the applicable 

upstream and downstream conveyance systems were identified for this site.  The upstream and 

downstream basins contribute a significant amount of runoff to the Sammamish River. 

 

 “StormShed3G”, which uses the Santa Barbara Urban Hydrograph (SBUH) methodology, was 

used to model the 10-year Event Peak Flow for pre-developed and developed runoff conditions.  

With a specific design storm or precipitation value in combination with its associated 

distribution, the model calculates runoff hydrographs.  The hydrographs are composed based 

on approximated characteristics including curve number, areas, and time of concentration.   

 

Rainfall Distribution:  24-hour, Type 1A Distribution 

Hydrograph Interval:  10 minutes 

 

   Table 5 

 

Precipitation Values 

Storm Event Rainfall Amount (inches) 

2-year, 24 hour 1.83 

10-year, 24 hour 2.76 

25-year, 24 hour 3.20 

100-year, 24 hour 3.73 

 

 

 

Upstream Analysis  

 

The upstream basin consists of 88.6 acres.  The upstream area is zoned R5. Based on Table 

3.2.2.D from the 2005 King County Surface Water Design Manual, the estimated impervious 

coverage for R5 zoning is approximately 48%.  The resulting impervious area is approximately 

42.5 acres and pervious area is 46.1 acres. The upstream basin has a 10 year-24 hour event peak 

flow rate of 32.7 cfs.   
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Downstream Analysis  

 

The downstream basin consists of approximately 119.6 acres.  The downstream area consists of 

the following land use designations per the City zoning map: 

 

• R20  – 23.8 acres 

• R5   – 3.4 acres 

• SMT  – 25.3 acres 

• TSQ  – 61.0 acres 

• VV   – 6.1 acres 

 

Based on these land use designations, it is conservatively estimated that approximately 80% of 

the downstream basin is impervious.  The resulting impervious area is approximately 95.6 acres 

and pervious area is 24.0 acres.  The downstream basin has a 10-year event peak flow rate of 

35.7 cubic feet per second (including the existing site).   

 

With the addition of the proposed basin, the 10-year event peak flow rate for the total basin 

increases from 59.99 cubic feet per second to 60.21 cubic feet per second.  From the additional 

0.22 cubic feet per second, the entire basin increases the 10-year peak flow rate by 0.36%.   

 

Under existing and proposed conditions, the site will drain into a 12-inch storm drain in NE 85th.  

At the intersection with 166th Avenue Northeast, the existing conveyance system increases to a 

36-inch pipe as it continues to the west in NE 85th.  The conveyance system ultimately increases 

to a 54” storm pipe before being discharged to the Sammamish River.     

 

Table 6 

 

Basin 10-year Event Peak Flow Rate (cfs) 

Upstream 23.95 

Downstream 35.75 

Total 59.70 

 

 

Table 7 

 

Basin 10-year Event Peak Flow Rate (cfs) 

Existing Site 0.28 

Proposed Site 0.51 

Total (w/ Existing Site) 59.98 

Total (w/ Proposed Site) 60.21 
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PERMANENT STORMWATER CONTROL PLAN 
 

EXISTING SITE HYDROLOGY 

 

The existing site consists of two parcels that are currently developed with a two-story apartment 

building and a demolished single-family residential home site.   Aside from the development, 

the site consists of mainly lawn with some gravel and forested areas.  Approximately 46% of the 

site is covered with impervious surfaces.  Storm runoff sheet flows across the property from the 

northeast. 

 

DEVELOPED SITE HYDROLOGY 

 

The project proposal includes constructing (2) four unit and (2) five unit townhome clusters with 

a total building footprint of 12,200 square feet on the existing 0.54 acre site.  The three story 

townhomes will be constructed above individual private garages. Access to the site will be onto 

Northeast 85th Street.  Offsite improvement include reconstruction of NE 85th to meet the City of 

Redmond standards, improvements to the existing three leg traffic signal at NE 85th and 166th to 

create a full four legged intersection, and widening of 167th to 20 feet.  Curb, gutter and 

sidewalks will be constructed on the north side of NE 85th and on the east side of 167th.  The 

offsite drainage basin area is approximately 0.40 acres.  Stormwater will continue to discharge to 

the existing public stormwater conveyance system in NE 85th and 167th.    Table 3 summarizes 

the proposed surface areas: 

 

Table 8 

 

Proposed Conditions 

Area Condition CN 

Building Site 

0.28 Rooftop 98 

0.15 Paved 98 

0.11 Open Space 80 

Roadway Site 

0.31 Paved 98 

0.09 Open Space 80 

 

The estimate stormwater runoff generated from the proposed on-site and off-site drainage 

basin during the10 year-24 hour storm event is 0.51 cfs.    The total estimated net increase in 

stormwater runoff from the on-site and off-site basins during the 10 year-24 hour storm event is 

0.23 cfs.  
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PERFORMANCE STANDARDS AND GOALS 

 

The project is classified as a Large Project according to Chapter 3 section 3.5 of the City of 

Redmond Clearing, Grading, and Stormwater Management Technical Notebook. Per the 

Notebook a Large Project is a project that exceeds one or more of the criteria for Medium 

Projects. The new impervious area on the proposed site conditions exceeds 5,000 square feet.   

 

As required by the City of Redmond Stormwater Technical Notebook Issue No. 6, the storm 

drainage design for this project is required to meet Minimum Requirements #1 through #9 of 

the City of Redmond Clearing, Grading, and Stormwater Management Technical Notebook. The 

Minimum Requirements applicable to this project are: 

 

Minimum Requirement No. 1: Preparation of Stormwater Site Plans: All projects must provide a 

stormwater site plan for local government review. 

Response:  This Storm Drainage Analysis fulfills the requirements of Minimum Requirement No. 1. 

A copy of the project site plan can be found in Appendix A, Figure 1.   

 

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

new development, redevelopment and maintenance projects are responsible for preventing erosion 

and discharge of sediment and other pollutants into receiving waters. Because the project is 

classified as a “Large Project” this project is subject to Minimum Requirement No. 2 and is required 

to provide a Construction Stormwater Pollution Prevention Plan (SWPPP) as part of the 

Stormwater Site Plan.  

Response:  The Construction SWPP Plan will be included as part of the construction document 

submittal, but is not included in this preliminary drainage report.   

 

Minimum Requirement No. 3: Source Control of Pollution:  BMPs shall be applied to the project 

where reasonable, available and appropriate.  Source Control BMPs must be selected, designed, 

and maintained in accordance with Volume IV of the 2005 Ecology Manual.  

Response:  The City requires projects to apply stormwater quality treatment measures as outlined 

by the 2005 Ecology Manual with an alternative option, which is to provide a contribution in lieu 

of stormwater quality treatment.  The contribution from the project site is used to fund the regional 

stormwater management facilities. The City’s regional facilities will address pollution from the 

proposed site.   

 

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

patterns and discharge from the site shall be maintained as it would be naturally. 

Response:  The drainage patterns for the proposed site will mimic the existing conditions, which 

flow away from the northeast corner of the site into the City conveyance system.   

 

Minimum Requirement No. 5: On-site Stormwater Management:  Projects are required to 

implement on-site stormwater management BMPs to infiltrate, disperse, and retain stormwater 

ATTACHMENT 14



 Stormwater Management Report Redmond, WA 
 

 

 

PACLAND  Page 10 

 

runoff on-site to the maximum extent feasible without causing flooding, groundwater 

contamination, or erosion impacts.  

Response:  Because the project site is located within the City Center Area, the City of Redmond 

requires the project to contribute a fee in lieu of building site specific stormwater facilities.  The 

potential impacts from all new development or redevelopment within the City are addressed in a 

manner that meets the City’s obligations on a watershed basis to protect water quality and prevent 

erosion of streams.   The contributed fee in lieu of onsite facilities will fund the construction and 

maintenance of regional stormwater management facilities.  Roof downspouts will be dispersed to 

ground by use of splash blocking and outfalls onto the proposed asphalt driveways. Landscape 

areas within the project area shall be constructed with compost amended soils per COR Technical 

Notebook 2.5.5. 

 

Minimum Requirement No. 6: Runoff Treatment: Construction of stormwater facilities must be 

provided to reduce pollutant loads and concentration from stormwater runoff.   

Response:  The City of Redmond requires a contribution in lieu of providing on-site storm water 

quality treatment and flow control.  The contribution in lieu of providing stormwater quality 

treatment and flow control will fund the construction and maintenance of stormwater facilities for 

the City of Redmond.  The City has the responsibility to ensure that impacts from development or 

redevelopment are addressed to protect water quality and prevent erosion of streams.  Therefore, 

stormwater facilities will be constructed at the regional level, instead of site specific, to reduce 

pollutant loads.  

 

Minimum Requirement No. 7: Flow Control:  Flow control must be provided to lessen the impact 

of development. 

Response:  The City of Redmond requires a contribution in lieu of providing on-site storm water 

quality treatment and flow control.  The contribution in lieu of providing stormwater quality 

treatment and flow control will fund the construction and maintenance of stormwater facilities for 

the City of Redmond.  The City has the responsibility to ensure that impacts from development or 

redevelopment are addressed to protect water quality and prevent erosion of streams.  Therefore, 

stormwater facilities are provided at the regional level, instead of site specific, to reduce stream 

bank erosion.  

 

Minimum Requirement No. 8: Wetlands Protection:  Where applicable, protection shall be 

included on plans to ensure that wetlands receive the same level of protection as other waters. 

Response:  The proposed project does not discharge into a wetland or associated buffer either 

directly or indirectly; therefore, wetland protection does not apply to the site.   

 

Minimum Requirement No. 9: Operation and Maintenance:  To ensure flow control facilities are 

maintained and operated in a proper manner, an operation and maintenance manual shall be 

provided for all detention or water quality facilities.     

Response:  The City of Redmond has developed a regional approach for managing stormwater for 

the City Center area.  This involves the utilization of regional stormwater facilities instead of site 

specific facilities.  This project site is required to make a contribution in lieu of flow control and 
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stormwater quality treatment.  Therefore, the operation and maintenance for detention and water 

quality facilities will take place at the regional facilities and be the responsibility of the City. 

 

 

FLOW CONTROL SYSTEM 

 

The City of Redmond requires new development and redevelopment to provide flow control for 

stormwater.  From Section 8.8 – Regional Facilities Program, of the City of Redmond Stormwater 

Technical Notebook, the proposed site is required to provide a contribution in lieu of onsite 

facilities because the City has coordinated a regional approach to manage stormwater in the 

City Center.  The contribution for this proposed site will fund construction and maintenance for 

these regional facilities.  From the Regional Stormwater Facilities Map, shown in the Appendix, 

Figure 5, the proposed site is within the boundaries of the City Center Regional Surcharge Area 

(i.e. City Center).   

 

The contribution in lieu of onsite facilities is outlined in the City of Redmond Municipal Code 

Chapter 13.20 – Stormwater Capital Facilities Charges.  The Citywide Capital Facilities Charge is 

$958.00 for every impervious unit (IU) created by the development.  In addition to the Citywide 

Stormwater Capital Facilities Charge, a Downtown Sub-basin Stormwater Capital Facilities 

Charge of $5,435.00 shall be calculated for every impervious unit.  An impervious unit is defined 

as a configuration or conglomeration of impervious surface estimated to contribute an 

equivalent amount of runoff to the City’s stormwater management system which is 

approximately equal to that created by the average single family residential parcel. One 

Impervious Unit (IU) is equivalent to two thousand square feet of impervious surface area. For 

purposes of computation of the charges the code requires that the IU be rounded down to the 

nearest tenth. The existing site contains 0.46 acres of impervious area, which is increased to 0.74 

acres from the new development.  The Citywide Stormwater and Downtown Sub-Basin Capital 

Facilities Charges will apply to all of the proposed impervious area on the building site and 

increased impervious area for the roadway site.    

   

Existing Conditions – Impervious Area: 

Building Site = 0.25 AC  

Roadway Site = 0.21 AC 

Total = 0.46 AC 

 

Proposed Conditions – Impervious Area: 

Building Site = 0.43 AC 

Roadway Site = 0.31 AC 

Total = 0.74 AC 

 

Site Impervious Area = 0.43 AC 

Roadway Increase in Impervious Area = 0.10 AC 

Total impervious area = 0.53 AC 
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Citywide Stormwater Capital Facilities Charge 

0.53 acres = 23,086.8 square feet 

23,086.8 square feet = 11.5 IU 

11.5 IU x $958.00 = $11,017.00 

 

Downtown Sub-basin Capital Facilities Charge 

0.53 acres = 23,086.8 square feet 

23,086.8 square feet = 11.5 IU 

11.5 IU x $5,435.00 = $62,502.50 

 

Total Facilities Charge 

$11,017.00 + $62,502.50 = $73,519.50 

 

Therefore, the total contribution for the proposed site is $73,519.50. 

 

WATER QUALITY SYSTEM 

 

The city requires stormwater quality treatment measures for proposed projects to be in 

accordance with the 2005 Ecology Manual.  However, the City of Redmond has an alternative to 

this requirement, which is the contribution in lieu of stormwater quality treatment on the site.  

The proposed site is eligible for the contribution because it is located within the boundary of the 

Regional Surcharge Area on the Regional Stormwater Facilities Map, shown in the Appendix.  

The contribution in lieu of providing stormwater quality treatment requirement will replace site 

specific facilities.   

 

Per discussions with Jeff Dendy, a regional stormwater facility downstream of the project site will 

have available capacity for the runoff from this site.  The contribution in lieu of flow control will 

ensure the runoff to be treated at either a current or proposed regional stormwater facility.   

 

The contribution from the capital facilities charge and the city center capital facilities charge has 

been calculated in the Flow Control Discussion section of this report.   

 

Should the site have been required to provide an on-site water quality facility, the water quality 

flow on which it would have been based is 0.29 cfs.  This is the flow produced by this site during 

the 2 year-24hour storm event.  The associated water quality volume is 4273 cubic feet.  See 

appendix E for calculations. 

 

 

CONVEYANCE SYSTEM ANALYSIS AND DESIGN 

 

The proposed system will drain away from the northeast corner of the site.  The flow will be 

diverted into two different routes.  One route will take roof runoff counter clockwise around the 
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building to the southeast corner.  The flow will enter a catch basin and feed into the existing 24-

inch public storm drain under Northeast 85th Street.  The other route on the site will take the 

runoff from the northeast corner clockwise around the building and enter a catch basin in the 

center of the south site border.  From that catch basin, the flow will enter the 12” public storm 

drain under Northeast 85th Street.   

 

The peak runoff for the 10-Year Event Peak Flow Rate of the proposed site is 0.51 cubic feet per 

second.  The runoff has increased from the existing by 0.23 cubic feet per second.   

 

 

Table 9 

 

Basin 10-Year Event Peak Flow Rate (cfs) 

Existing 0.28 

Proposed 0.51 

 

 

Assuming a slope of 0.5%, a 12-inch storm drain pipe has the capacity of 2.73 cfs.  All proposed 

storm drainage pipe for this project will consist of 12-inch diameter sewer grade PVC, which is 

preferred for normal installations by the City of Redmond.  The 12-inch diameter pipe has 

sufficient capacity to handle runoff from the proposed site.   

 

CONSTRUCTION STORMWATER POLLUTION PREVENTION PLAN 
 

The Construction SWPP Plan will be included as part of the construction document submittal, 

but is not included in this drainage report.   

 

SPECIAL REPORTS AND STUDIES 
 

See Appendix F for Hydrogeologic Report by Zipper Ziemen and Associates.  
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OPERATION AND MAINTENANCE MANUAL 
 

The owner or operator of the project shall be responsible for maintaining the stormwater 

facilities in accordance with local requirements.  Proper maintenance is important for adequate 

functioning of the stormwater facilities.  The following maintenance program is recommended 

for this project: 

Table 10 

 

Maintenance Checklist for Catch Basins and Inlets 

Maintenance 

Component 

√ Defect Conditions When 

Maintenance 

Is Needed 

Results Expected 

When  

Maintenance is 

Performed 

General  Trash & 

Debris 

Trash or debris which is 

located immediately in 

front of the catch basin 

opening or is blocking 

inletting capacity of the 

basin by more than 

10%. 

No trash or debris 

located immediately 

in front of catch 

basin or on grate 

opening.   

   Trash or debris (in the 

basin) that exceeds 60% 

of the sump depth as 

measured from the 

bottom of basin to 

invert of the lowest pipe 

into or out of the basin, 

but in no case less than 

a minimum of six inches 

clearance from the 

debris surface to the 

invert of the lowest 

pipe.   

No trash or debris in 

the catch basin.   

   Trash or debris in any 

inlet or pipe blocking 

more than 1/3 of its 

height. 

Inlet and Outlet 

pipes free of trash or 

debris. 

   Dead animals or 

vegetation that could 

generate odors that 

could cause complaints 

or dangerous gases 

(e.g., methane). 

No dead animals or 

vegetation present 

within the catch 

basin.   

ATTACHMENT 14



 Stormwater Management Report Redmond, WA 
 

 

 

PACLAND  Page 15 

 

  Sediment Sediment (in the basin) 

that exceeds 60 percent 

of the sump depth as 

measured from the 

bottom of basin to 

invert of the lowest pipe 

into or out of the basin, 

but in no case less than 

a minimum of 6 inches 

clearance from the 

sediment surface to the 

invert of the lowest 

pipe.   

No sediment in the 

catch basin.   

  Structural 

damage to 

frame and/or 

top slab 

Top slab has holes 

larger than 2 square 

inches or cracks wider 

than ¼ inch. 

 

(Intent is to make sure 

no material is running 

into basin). 

Top slab is free of 

holes and cracks.   

   Frame not sitting flush 

on top slab, i.e., 

separation of more than 

¾ inch of the frame 

from the top slab.  

Frame not securely 

attached.   

Frame is sitting flush 

on the riser rings or 

top slab and firmly 

attached.   

  Fractures or 

Cracks in 

basin 

walls/bottom 

Maintenance person 

judges that structure is 

unsound.   

Basin replaced or 

repaired to design 

standards.   

   Grout fillet has 

separated or cracked 

wider than ½ inch and 

longer than 1 foot at the 

joint of any inlet/outlet 

pipe or any evidence of 

soil particles entering 

catch basin through 

cracks.   

Pipe is regrouted 

and secure at basin 

wall.   

  Settlement/ 

misalignment 

If failure of basin has 

created a safety, 

Basin replaced or 

repaired to design 
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function or design 

problem.   

standards.   

  Vegetation Vegetation growing 

across and blocking 

more than 10% of the 

basin opening.   

No vegetation 

blocking opening to 

basin. 

   Vegetation growing in 

inlet/outlet pipe joints 

that is more than six 

inches tall and less than 

six inches apart.  

No vegetation or 

root growth present.   

 

If you are unsure whether a problem exists, please contact a Professional Engineer. 

 

Maintenance Checklist for Conveyance Pipes and Ditches 

Maintenance 

Component 

√ Defect Conditions When 

Maintenance 

Is Needed 

Results Expected 

When  

Maintenance is 

Performed 

Pipes  Sediment & 

debris 

accumulation 

Accumulated sediment 

or debris that exceeds 

20% of the diameter of 

the pipe.  

Water flows freely 

through pipes. 

 Vegetation/ro

ots 

Vegetation/roots that 

reduce free movement 

of water through pipes. 

Water flows freely 

through pipes. 

 Contaminants 

and pollution 

Any evidence of 

contaminants or 

pollution such as oil, 

gasoline, concrete 

slurries or paint.  

Materials removed 

and disposed of 

according to 

applicable 

regulations. Source 

control BMPs 

implemented if 

appropriate. No 

contaminants 

present other than a 

surface oil film. 

 Damage to 

protective 

coating or 

corrosion 

Protective coating is 

damaged; rust or 

corrosion is weakening 

the structural integrity 

of any part of pipe. 

Pipe repaired or 

replaced. 

 Damaged Any dent that decreases Pipe repaired or 
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the cross section area of 

pipe by more than 20% 

or is determined to have 

weakened structural 

integrity of the pipe. 

replaced. 

Ditches  Trash and 

debris 

Trash and debris 

exceeds 1 cubic foot per 

1,000 square feet of 

ditch and slopes.  

Trash and debris 

cleared from ditches.  

 Sediment 

accumulation 

Accumulated sediment 

that exceeds 20% of the 

design depth.  

Ditch 

cleaned/flushed of 

all sediment and 

debris so that it 

matches design. 

 Noxious 

weeds 

Any noxious or nuisance 

vegetation which may 

constitute a hazard to 

personnel or the public. 

Noxious and 

nuisance vegetation 

removed according 

to applicable 

regulations. No 

danger of noxious 

vegetation where 

personnel or the 

public may normally 

be.  

 Contaminants 

and pollution 

Any evidence of 

contaminants or 

pollution such as oil, 

gasoline, concrete 

slurries or paint.  

Materials removed 

and disposed of 

according to 

applicable 

regulations. Source 

control BMPs 

implemented if 

appropriate. No 

contaminants 

present other than a 

surface oil film. 

 Vegetation  Vegetation that reduces 

free movement of water 

through ditches. 

Water flows freely 

through ditches.  

 Erosion 

damage to 

slopes 

Any erosion observed 

on a ditch slope.  

Slopes are not 

eroding 
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Appendix A  Figures 

  Figure 1 – Site Plan 

  Figure 2 – Existing Site Drainage Basin Map 

  Figure 3 – Proposed Site Drainage Basin Map 

  Figure 4 – Offsite Drainage Basin Map 

  Figure 5 – Redmond Stormwater Facilities Maps 

Figure 6 – SCS/USDA Soils Map 

  Figure 7 – 2-year, 24-hour Isopluvial 

  Figure 8 – 10-year, 24-hour Isopluvial 

  Figure 9 – 25-year, 24-hour Isopluvial 

  Figure 10 – 100-year, 24-hour Isopluvial 

  Figure 11 – City of Redmond Residential Zones Site    

   Requirements Chart 

  Figure 12 – Percent Impervious Coverage for Existing   

   Residential Areas 

  Figure 13 – Stormwater System Maps 

  Figure 14 – Frequently Flooded Areas Map 

  Figure 15 – Landslide Hazard Map 

  Figure 16 – Erosion Hazard Map 

  Figure 17 – Wetland Map 

  Figure 18 – Seismic Hazard Areas Map 

  Figure 19 – Wellhead Protection Zones Map 

 

Appendix B  Upstream Basin Hydrology Output Data/Calculations 

 

Appendix C  Downstream Basin Hydrology Output Data/Calculations 

 

Appendix D  Existing Basin Hydrology Output Data/Calculations 

 

Appendix E  Proposed Basin Hydrology Output Data/Calculations 

 

Appendix F  Hydrogeologic Report 

 

Appendix G   Geotechnical Report 
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Figure A1 – Site Plan 

Appendix A - Figures 
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Figure A2 – Existing Site Drainage Basin Map 
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Figure A3 – Proposed Drainage Basin Map 
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Figure A4 – Offsite Drainage Basin Map 
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Figure A5 – Redmond Stormwater Facilities Map 

 

Proposed Townhome Site 
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Figure A6 – SCS/USDA Soils Map 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Key:   AgD = Alderwood gravelly sandy loam 

 AgC = Adlerwood gravelly sandy loam 

 EvB = Everett gravelly sandy loam  

Proposed Townhome Site 
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Figure A7 – 2-year, 24 hour Isopluvial 

 

 

Proposed Townhome Site 
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Figure A8 – 10-year, 24 hour Isopluvial 
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Figure A9 – 25-year, 24 hour Isopluvial 
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Figure A10 – 100-year, 24 hour Isopluvial 
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Proposed Townhome Site 
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Figure A11 – City of Redmond Residential Zones Site Requirements Chart 
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Figure A12 – Percent Impervious Coverage for Existing Residential Areas 
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Figure A13 – Stormwater System Maps 
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Figure A14 – Frequently Flooded Areas Map 
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Figure A15 – Landslide Hazard Areas Map 
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Figure A16 – Erosion Hazard Areas Map 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ATTACHMENT 14



SE
Redmond

Grass
Lawn

Spiritbrook

Viewpoint
Open Space

Viewpoint

Idylwood
Beach

Cascade
View

Westside
Bridle Crest
Trail Site

Redmond West
Wetlands

Luke
McRedmond
Landing

Edge
Skate
Park

ORSCC

Anderson

OFH

Bear
Creek

Reservoir

Jonathan
Hartman

Sixty Acres
(King County)

Marymoor (King County)

Juel

Farrel-
McWhirter

Conrad
Olson
Farm

Bear and
Evans Creek
Greenway

Arthur
Johnson

Meadow

NE
Redmond

Sammamish
Valley

Willows Creek

Scotts
Pond

Sunset
Gardens

Municipal
Campus

PerrigoNike

Perrigo
Heights

L a k e  L a k e  
S a m m a m i s hS a m m a m i s h

UV520

UV520

18
8th 

AV
E 

N E

NE 124th ST

AVON DALE 
WYCLEVELAND ST

NE 24th ST

NE 40th ST

16
6 th 

AV
E N

E

1 5
6t h 

AV
E 

NE

1 7
2n

d A
V E 

N E

1 6
0th 

AV
E 

NE

NE 116th ST

NE 80th ST
NE 80th ST

NE 104th ST

NE 20th ST

16
4th 

AV
E N

E

13
2n

d A
VE

 N
E

NE 79th ST
NE 76th ST

16
2n

d A
VE 

N E

154th 
PL NE

15
4t

h A
V E 

NE

NE 111th ST

NE 90th ST

E LK SAMMAMISH 
PKWY

15
2n

d A
VE 

N E

1 8
5t h 

A V
E 

NE

18
0t h 

A V
E N

E

NE 128th ST

UNION HILL RD

BEAR CREEK 

PKWY

NE 60th ST

154th 
AVE NE

NE 124th WY

NE 36th ST

178th PL NE

13
2n

d A
VE

 N
E

NE 116th ST

OLD REDMOND RD

W 
LK SAMMAMISH PKWY

RE
D-

WO
OD 

RD

14
8th 

AV
E 

NE

BEL-RED RD

171st AVE NE

WILLOWS 
RD

18
0t h 

A V
E 

N E

1 4
0 th 

AV
E N

E

16
1s

t 
AV

E 
NE

160th AVE NE

NE 100th ST

AVONDALE RD

NE 85th ST

NE 83rd ST

17
2n

d A
VE

 N
E

REDMOND WY

14
8 th

 A V
E  N

E

NE 75th ST

NE 5 1st ST

15
0th

 AV
E 

NE

REDMOND WY

AV
O N

DA
LE

 R
D

50

10
0

40
0

450

35
0

150

250
300

200

350

250

30
0

15
0

20
0

150

100

30
0

450

50

40
0

200

50

50

50

50

250

150

100

150

50

10
0

100

100

200

350
10

0

250

300

30
0

30
0

350

20
0

35
0

300

250

150

10
0

300

10
0

450

50

25
0

350

30
0

250

300

15
0

25
0

40
0

35
0

20
0

50

50

150

50

30
0

10
0

40
0

15
0

250

150

300

200

50

100

50

50

350

200

15
0

200

300

200250

150

40
0

250

450

50

30
0

30
0

50

300

150

300

400

50

50

250
30

0

200

35
0

250

100

50 100

50

30
0

10
0

Erosion Hazard Areas
Critical Areas Map

City of Redmond, Washington

Ü0 0.5 1

Miles

Disclaimer: This map is created and maintained by GIS Services Group,Finance and Information Services, City of Redmond,
Washington, for reference purposes only. 
The City makes no guarantee as to the accuracy of the features shown on this map. 

Fil
e N

am
e:\

\re
dm

on
d.m

an
\fs

\G
IS

Us
er\

GI
S\G

ISS
erv

ice
sP

roj
ec

t\G
IS

Se
rvi

ce
s\R

ed
mo

nd
Go

vW
eb

sit
e\0

3G
IS\

Er
os

ion
Ha

za
rdA

rea
s_

11
x1

7.m
xd

Effective: 05/28/2005

Note:This map shall be used as a general guide.  It represents approximate locations.
Consult the Critical Areas Ordinance (CAO) for reporting requirements.
In the event there is a conflict between the map and the criteria or standards
of the CAO, the criteria shall prevail.

Data Source:
SCS Soil Survey

Contour

Erosion Hazard Area

City Limit

Water

Park and Open Space

ATTACHMENT 14

jjacobson
Callout
PROJECT SITE



 Stormwater Management Report Redmond, WA 
 

 

 

PACLAND  Page 39 

 

 

 

 

 

 

 

 

 

 

 

 

Figure A17 – Wetland Map 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ATTACHMENT 14



SE
Redmond

Grass
Lawn

Spiritbrook

Viewpoint
Open Space

Viewpoint

Idylwood
Beach

Cascade
View

Westside
Bridle Crest
Trail Site

Redmond West
Wetlands

Luke
McRedmond
Landing

Edge
Skate
Park

ORSCC

Anderson

OFH

Bear
Creek

Reservoir

Jonathan
Hartman

Sixty Acres
(King County)

Marymoor (King County)

Juel

Farrel-
McWhirter

Conrad
Olson
Farm

Bear and
Evans Creek
Greenway

Arthur
Johnson

Meadow

NE
Redmond

Sammamish
Valley

Willows Creek

Scotts
Pond

Sunset
Gardens

Municipal
Campus

PerrigoNike

Perrigo
Heights

L a k e  L a k e  
S a m m a m i s hS a m m a m i s h

UV520

UV520

18
8th 

AV
E 

N E

NE 124th ST

AVON DALE 
WYCLEVELAND ST

NE 24th ST

NE 40th ST

16
6 th 

AV
E N

E

1 5
6t h 

AV
E 

NE

1 7
2n

d A
V E 

N E

1 6
0th 

AV
E 

NE

NE 116th ST

NE 80th ST
NE 80th ST

NE 104th ST

NE 20th ST

16
4th 

AV
E N

E

13
2n

d A
VE

 N
E

NE 79th ST
NE 76th ST

16
2n

d A
VE 

N E

154th 
PL NE

15
4t

h A
V E 

NE

NE 111th ST

NE 90th ST

E LK SAMMAMISH 
PKWY

15
2n

d A
VE 

N E

1 8
5t h 

A V
E 

NE

18
0t h 

A V
E N

E

NE 128th ST

UNION HILL RD

BEAR CREEK 

PKWY

NE 60th ST

154th 
AVE NE

NE 124th WY

NE 36th ST

178th PL NE

13
2n

d A
VE

 N
E

NE 116th ST

OLD REDMOND RD

W 
LK SAMMAMISH PKWY

RE
D-

WO
OD 

RD

14
8th 

AV
E 

NE

BEL-RED RD

171st AVE NE

WILLOWS 
RD

18
0t h 

A V
E 

N E

1 4
0 th 

AV
E N

E

16
1s

t 
AV

E 
NE

160th AVE NE

NE 100th ST

AVONDALE RD

NE 85th ST

NE 83rd ST

17
2n

d A
VE

 N
E

REDMOND WY

14
8 th

 A V
E  N

E

NE 75th ST

NE 5 1st ST

15
0th

 AV
E 

NE

REDMOND WY

AV
O N

DA
LE

 R
D

Wetlands
Critical Areas Map

City of Redmond, Washington

Ü0 0.5 1

Miles

Disclaimer: This map is created and maintained by GIS Services Group,Finance and Information Services, City of Redmond,
Washington, for reference purposes only. 
The City makes no guarantee as to the accuracy of the features shown on this map. 

Fil
e N

am
e:\

\re
dm

on
d.m

an
\fs

\G
IS

Us
er\

GI
S\G

ISS
erv

ice
sP

roj
ec

t\G
IS

Se
rvi

ce
s\R

ed
mo

nd
Go

vW
eb

sit
e\0

3G
IS\

We
tla

nd
s_

11
x1

7.m
xd

Wetland
Mixed Wetland/Upland

City Limit

Park and Open Space

WaterEffective: 05/28/2005

Data Source:
USGS National Wetland Inventory
Aerial Photo Interpretation
SCS Soil Survey
City of Redmond
Note:This map shall be used as a general guide.  It represents approximate locations.
Consult the Critical Areas Ordinance (CAO) for reporting requirements.
In the event there is a conflict between the map and the criteria or standards
of the CAO, the criteria shall prevail.

ATTACHMENT 14

jjacobson
Callout
PROJECT SITE



 Stormwater Management Report Redmond, WA 
 

 

 

PACLAND  Page 40 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure A18 – Seismic Hazard Areas Map 
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Figure A19 – Wellhead Protection Zones Map 
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Appended on: Friday, March 06, 2015 8:26:52 AM 

UB01 Event Summary 

Event Peak Q (cfs) Peak T (hrs) Hyd Vol (acft) Area (ac) Method 

2 yr 24 hr 11.5052 8.1667 6.7264 88.60 SBUH 

10 year 23.9552 8.1667 12.6514 88.60 SBUH 

25 year 30.202 8.1667 15.6015 88.60 SBUH 

100 year 37.8739 8.1667 19.2296 88.60 SBUH 

All results based on storm duration of 24.0 hours. This is ok if all precipitations are 

appropriate for the storm duration. If some design event precipitations are for different 

duration storms, those results are incorrect 

Record Id: UB01 

Design Method SBUH Rainfall type TYPE1A.RAC 

Hyd Intv 10.00 min Peaking Factor 484.00 

Storm Duration 24.00 hrs Abstraction Coeff 0.20 

Pervious Area 88.60 ac DCIA 0.00 ac 

Pervious CN  89.37 DC CN  0.00 

Pervious TC 35.727 min DC TC 0.00 min 

Pervious CN Calc 

Description SubArea Sub cn 

Open spaces, lawns,parks (>75% grass) 42.50 ac 80.00 

Impervious surfaces (pavements, roofs, etc) 46.10 ac 98.00 

Pervious Composited CN (AMC 2) 89.3657 
 

Pervious TC Calc 

Type Description Length Slope Coeff Misc TT 

Sheet Short prairie grass and lawns. 200.00 ft 1.0% 0.15 0.00 in 29.766 min 

Shallow Paved 50.00 ft 1.0% 0.01 
 

0.4099 min 

Int Channel Concrete pipe (n=0.012) 3950.00 ft 7.8% 0.012 
 

5.551 min 

Pervious TC 35.727 min 
 

Appendix B – Upstream Basin Hydrology Output 

Data/Calculations 
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Appended on: Friday, March 06, 2015 8:27:13 AM 

DB01 Event Summary 

Event Peak Q (cfs) Peak T (hrs) Hyd Vol (acft) Area (ac) Method 

2 yr 24 hr 20.2886 8.1667 12.652 119.55 SBUH 

10 year 35.7535 8.1667 21.4783 119.55 SBUH 

25 year 43.128 8.1667 25.7315 119.55 SBUH 

100 year 52.0023 8.1667 30.8908 119.55 SBUH 

All results based on storm duration of 24.0 hours. This is ok if all precipitations are 

appropriate for the storm duration. If some design event precipitations are for different 

duration storms, those results are incorrect 

Record Id: DB01 

Design Method SBUH Rainfall type TYPE1A.RAC 

Hyd Intv 10.00 min Peaking Factor 484.00 

Storm Duration 24.00 hrs Abstraction Coeff 0.20 

Pervious Area 119.55 ac DCIA 0.00 ac 

Pervious CN  94.39 DC CN  0.00 

Pervious TC 57.8662 min DC TC 0.00 min 

Pervious CN Calc 

Description SubArea Sub cn 

Open spaces, lawns,parks (>75% grass) 23.98 ac 80.00 

Impervious surfaces (pavements, roofs, etc) 95.57 ac 98.00 

Pervious Composited CN (AMC 2) 94.3895 
 

Pervious TC Calc 

Type Description Length Slope Coeff Misc TT 

Sheet Short prairie grass and lawns. 300.00 ft 1.0% 0.15 1.83 in 41.1712 min 

Shallow Paved 600.00 ft 1.0% 0.01 
 

4.9193 min 

Appendix C – Downstream Basin Hydrology Output 

Data/Calculations 
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Int Channel Concrete pipe (n=0.012) 3550.00 ft 1.4% 0.012 
 

11.7757 min 

Pervious TC 57.8662 min 
 

 

 
 

Licensed to: Engenious Systems, Inc. 
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EXISTING SITE Event Summary 

Event Peak Q (cfs) Peak T (hrs) Hyd Vol (acft) Area (ac) Method 

2 yr 24 hr 0.1341 8.1667 0.0687 0.94 SBUH 

10 year 0.2811 8.1667 0.1307 0.94 SBUH 

25 year 0.3549 8.1667 0.1618 0.94 SBUH 

100 year 0.4457 8.1667 0.20 0.94 SBUH 

All results based on storm duration of 24.0 hours. This is ok if all precipitations are appropriate 

for the storm duration. If some design event precipitations are for different duration storms, those 

results are incorrect 

Record Id: EXISTING SITE 

Design Method SBUH Rainfall type TYPE1A.RAC 

Hyd Intv 10.00 min Peaking Factor 484.00 

Storm Duration 24.00 hrs Abstraction Coeff 0.20 

Pervious Area 0.94 ac DCIA 0.00 ac 

Pervious CN  88.81 DC CN  0.00 

Pervious TC 23.498 min DC TC 0.00 min 

Pervious CN Calc 

Description SubArea Sub cn 

Open spaces, lawns,parks (>75% grass) 0.48 ac 80.00 

Impervious surfaces (pavements, roofs, etc) 0.46 ac 98.00 

Pervious Composited CN (AMC 2) 88.8085 
 

Pervious TC Calc 

Type Description Length Slope Coeff Misc TT 

Sheet Short prairie grass and lawns. 135.00 ft 1.0% 0.15 1.83 in 21.7352 min 

Shallow Paved 215.00 ft 1.0% 0.01 
 

1.7627 min 

Pervious TC 23.498 min 
 

 

 
 

Appendix D – Existing Basin Hydrology Output 

Data/Calculations 
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PROPOSED SITE Event Summary 

Event Peak Q (cfs) Peak T (hrs) Hyd Vol (acft) Area (ac) Method 

2 yr 24 hr 0.2929 8.00 0.0981 0.94 SBUH 

10 year 0.5068 8.00 0.1672 0.94 SBUH 

25 year 0.6081 8.00 0.2006 0.94 SBUH 

100 year 0.7297 8.00 0.2411 0.94 SBUH 

All results based on storm duration of 24.0 hours. This is ok if all precipitations are appropriate 

for the storm duration. If some design event precipitations are for different duration storms, those 

results are incorrect 

Record Id: 

PROPOSED 

SITEDesign Method 

SBUH Rainfall type TYPE1A.RAC 

Hyd Intv 10.00 min Peaking Factor 484.00 

Storm Duration 24.00 hrs Abstraction Coeff 0.20 

Pervious Area 0.94 ac DCIA 0.00 ac 

Pervious CN  94.17 DC CN  0.00 

Pervious TC 5.00 min DC TC 0.00 min 

Pervious CN Calc 

Description SubArea Sub cn 

Open spaces, lawns,parks (>75% grass) 0.20 ac 80.00 

Impervious surfaces (pavements, roofs, etc) 0.74 ac 98.00 

Pervious Composited CN (AMC 2) 94.1702 
 

Pervious TC Calc 

Type Description Length Slope Coeff Misc TT 

Sheet Short prairie grass and lawns. 
15.00 

ft 
1.0% 0.15 

1.83 

in 

3.7477 

min 

Shallow Paved 
70.00 

ft 
1.0% 0.01 

 

0.5739 

min 

Cont 

Channel 

Other streams, man-made channels and 

pipe 

15.00 

ft 
1.0% 0.001 

 

0.0031 

min 

Pervious TC 
4.3247 

min 
 

Appendix E – Proposed Basin Hydrology Output 

Data/Calculations 
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Appendix F – Hydrogeologic Report 
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Appendix G – Geotechnical Report 
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 Terracon Consul tants,  Inc.     21905 64 th  Avenue West, Suite 100     Mountlake Terrace, Washington  98043  

P  [425] 771-3304     F  [425] 771-3549     terracon.com 

 

April 29, 2015 
 
 
Triad/Fransen, LLC 

2801 Alaskan Way, Suite 107 

Seattle, Washington 98121 

 

Attn:    Mr. Jeff Fransen 

 P: (425) 344-8833  

 

Re: Geotechnical Report Update Letter 

166th Avenue Townhomes 

8502 166th Ave NE & 16640 NE 85th St 

Redmond, King County, Washington 

Terracon Project No. 81155022 

 

Dear Mr. Fransen: 

 

Terracon Consultants, Inc. (Terracon) has completed our geotechnical services for the above 

referenced project in accordance with our Proposal No. P81150127, dated April 23, 2015.  This 

letter is an addendum to, and should be used in conjunction with both our Geotechnical Report 

and subsequent Geotechnical Report Addendum that were submitted to Redmond Town Center 

Condominiums, LLC on January 17, 2007 and September 21, 2007, respectively (Terracon 

project number 81065239, formerly known as Zipper Zeman Associates).  The purpose of this 

letter is to comment on and update our previous recommendations as they apply to the current 

development plans for the site.  Our understanding of the current project scope is based upon 

our conversations with Mr. Erich Armbruster of Ashworth Homes, a review of preliminary layout 

plans (3 sheets, dated March 16, 2015) by Daniel Umbach, Architect, our previous Geotechnical 

Report and Addendum, and our recent visit to the site on April 28, 2015. 

 

Project Information 

 

Terracon conducted surface and subsurface investigations on the subject site on December 19, 

2006 and August 3, 2007 to provide recommendations for the design and construction of a 

proposed multi-family development at the above listed site.  Though development plans had not 

been completed at the time of our original report, the recommendations provided in the report 

were based on our understanding that the project construction would likely consist of a four 

story multi-family structure with 2 levels of below-grade parking.  The September 21, 2007 

report addendum was completed based on anticipated maximum proposed shoring heights of 

about 22 feet as shown on the preliminary shoring plans by CG Engineering. 

 

We understand that current plans call for construction of four new townhome structures 

occupying a majority of the site supported by shallow foundations and consisting of two floors of 

living space above slab-on-grade garages.  Two of the buildings would be comprised of 5 
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townhomes each and two of the buildings would be comprised of 4 townhomes each.  The current 

planned scope of construction appears to be feasible from a geotechnical perspective based on the 

project description and site conditions as noted within this letter and our original report. 

 

Surface and Subsurface Conditions 
 

As discussed in our original report, the site is comprised of two parcels.  Parcel A is located at the 

northeast corner of 166th Avenue NE and NE 85th Street and is currently developed with a two-story 

multi-family residential building (8500 through 8510 166th Ave NE).  Parcel B is located immediately 

to the east of Parcel A and north of NE 85th Street (16640 NE 85th Street). 

 

At the time of our original report, Parcel B was occupied by a single-family residential home and 

deciduous and conifer trees.  During our recent site visit, we observed that the home has since 

been removed from the site.  Based on a review of aerial photographs on the King County iMap 

interactive mapping tool, it appears that the home was demolished and removed from the site 

sometime between 2009 and 2012.  Parcel B is currently vacant and covered with grass, weeds, 

and deciduous and conifer trees.  Site grades on each parcel appear to roughly match the 

descriptions provided in our original report, with the exception of a 2 to 6 foot depression in the 

location of the former residence. 

 

During our previous work on the site, Terracon performed a site reconnaissance and advanced 

three geotechnical borings (B-1 through B-3) in the northwest, southeast, and northeast corners of 

the site to aid in classification of subsurface soil conditions.  The explorations disclosed between 0 

and 4 feet of loose silty, gravelly sand fill soils over dense to very dense, native glacial till soils.  In 

boring B-3, completed for the September 2007 report addendum, hard, gray sandy silt was 

observed below the glacial till soils from about 28½ feet below the ground surface to the full 51½ 

feet exploration depth. 

 

Groundwater seepage was observed in borings B-1 and B-2 at depths of 16½ and 6 feet.  The 

deeper groundwater seepage observed in B-1 was interpreted as thin, saturated sand zones within 

the glacial till.  The shallower groundwater observed in B-2 was interpreted as perched 

groundwater above the very dense glacial till soils.  Groundwater was not observed in Boring B-3. 

 

A detailed description of both the surface and subsurface conditions may be found in our original 

Geotechnical Report and the September 2007 addendum. 

 

Conclusions and Recommendations 
 

Our previous report provided conclusions and recommendations related to stormwater 

infiltration feasibility, site preparation, temporary and permanent cut slopes, temporary shoring, 

structural fill, building foundations, slab-on-grade floors, lateral earth pressures, subgrade 

foundation walls, and seismic considerations.  The September 2007 addendum included 

recommendations related to design, drainage, and construction monitoring of soldier pile 
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shoring.  We understand that below grade construction is not a part of the current development 

plans and temporary soldier pile shoring will no longer be necessary. 

 

In our opinion, the recommendations provided in our original Geotechnical Report and the 

September 2007 Geotechnical Report Addendum are still applicable to the current development 

plans, with minor clarifications and updates.  These clarifications are discussed in the following 

sections. 

 

Building Foundations and Slabs-on-Grade 
 

Our original Geotechnical Report recommended an allowable bearing pressure of 4,000 pounds 

per square foot (psf) for shallow spread footings bearing on the dense to very dense, native 

glacial till soils.  As discussed in the Surface and Subsurface Conditions section above, existing 

fill soils to depths of up to about 4 feet were observed in our explorations.  Note that locations of 

deeper existing fill soils may be encountered during construction.  We recommend complete 

removal of existing fill soils below the building footings and floor slabs.  Foundations could then 

bear directly on the exposed native glacial till soils or on compacted structural fill placed atop at 

the dense to very dense glacial till in accordance with the recommendations provided in our 

original report.  Allowable bearing capacities for conventional spread footings would be 4,000 

psf for footings bearing on dense to very dense, native glacial till soils or for footings bearing on 

no more than 5 feet of compacted structural fill above the native glacial till soils. 

 

If overexcavations are necessary below building footings, the excavations should extend 

laterally beyond all edges of the footings at least 8 inches per foot of overexcavation depth 

below footing base elevation. The overexcavation should then be backfilled up to the footing 

base elevation with structural fill placed in lifts of 8 inches or less in loose thickness and 

compacted to at least 95 percent of the material's maximum modified Proctor dry density (ASTM 

D-1557).  The overexcavation and backfill procedure is described in the figure below.   

 

 
NOTE: Excavation shown vertical for convenience; excavations should be sloped as necessary for safety. 
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Seismic Considerations 
 

Our original report provided a Site Class definition and liquefaction potential evaluation based 

on the 2003 International Building Code (IBC) and the explorations completed on the site to a 

maximum depth of about 51½ feet.  We understand the current project is being designed based 

on the 2012 IBC, which indicates that the seismic site classification is based on the average soil 

and bedrock properties in the top 100 feet.  The current scope does not include a 100-foot soil 

profile determination.  Based on the results of our explorations and mapped conditions, 

however, the 2012 IBC seismic site classification for this site is C.  This seismic site class 

definition considers that soils encountered at depth in our borings continue below the 

termination depth.  Additional exploration to deeper depths would be required to confirm the 

conditions below the current depth of exploration.  Detailed site response spectra based on the 

2012 IBC are provided on the attached USGS Design Maps Summary Report. 

 

As noted in our original report, soil liquefaction typically occurs in loose to medium dense, 

granular soils located below the water table.  Our original report concluded that the potential for 

soil liquefaction at the site is negligible based on the 2003 IBC.  Even with the increased seismic 

ground motion design values between the 2003 and the 2012 IBC, in our opinion the potential 

for soil liquefaction at the site is still negligible. 

 

It is our opinion that no additional engineering geology investigations or geologic hazard 

evaluations are necessary relative to seismic hazards for this project. 

 

General Comments 
 

Terracon should be retained to provide observation and testing services during grading, 

excavation, foundation construction and other earth-related construction phases of the project. 

 

The analysis and recommendations presented in this letter are based upon the data obtained 

from the borings performed during our previous investigations and from other information 

discussed in this letter.  This letter does not reflect variations that may occur between borings, 

across the site, or due to the modifying effects of construction or weather.  The nature and 

extent of such variations may not become evident until during or after construction.  If variations 

appear, we should be immediately notified so that further evaluation and supplemental 

recommendations can be provided. 

 

The scope of services for this project does not include either specifically or by implication any 

environmental or biological (e.g., mold, fungi, bacteria) assessment of the site or identification or 

prevention of pollutants, hazardous materials or conditions.  If the owner is concerned about the 

potential for such contamination or pollution, other studies should be undertaken. 
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