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Section 1 Project Overview 

The Terrene at 132nd Ave NE Plat project is associated with the addresses 11016, 11020, and 

11026 132nd Ave NE in Redmond WA 98052 and consists of multiple parcels (3426059093, 

3426059046, and 3426059087) totaling an onsite private property area of approximately 6.55 

acres.  The project proposes frontage improvements along 132nd Ave NE as well as development of 

the existing site into a residential neighborhood of 22 single family lots with associated 

infrastructure, stormwater drainage facilities, and open space. More generally the site is located in 

the NW Section 34, Township 26N, Range 5 E. Please see the vicinity map below: 

 
Vicinity Map 
not to scale 

 

The site contains 3 single family residences and garages with driveways of crushed gravel and 

asphalt as well as associated structures with impervious roofs, sidewalks, and patios. Ground cover 

consists of lawn, residential landscaping and scattered trees surrounding the residences heavier 

forested areas toward the east and fringes of the site. Access to the parcels is via two shared 
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driveways off of 132nd Ave NE. These structures and ground cover will be demolished and cleared in 

preparation for development. The eastern portion of the site is undeveloped with heavy forest cover 

and thick underbrush. The eastern portion of the site contains steep slopes and will remain 

undeveloped during construction and in the final condition of the site, see the Developed and 

Existing Conditions Exhibit included in Section 4. 

The subject property was analyzed as a Single Threshold Discharge area, per section 2.3 of 2005 

SWMMWW DOE Volume I, with flows that discharge the site a primary natural discharge point and a 

secondary discharge area. The project area is tributary to sub-basin 030 according the City of 

Redmond GIS Watershed boundaries. Flows ultimately discharge into the Sammamish River over 1 

mile from the subject property. The basin areas and path are shown in the Downstream Path Exhibit 

included in section 3 of this report.  

Soils onsite were determined to be predominately subglacial till deposits and native silty sand soils 

consistent with characteristics of weathered glacial till as site in the Geotechnical Engineering Study 

included in Section 6 of this report.  

The proposed improvements for this project add greater than 5,000 SF of new impervious area, thus 

the project, per Redmond Technical Notebook 2012, is categorized as a Large Project and required 

to meet Minimum Requirements #1 - #9 as detailed in Chapter 2 of the Stormwater Notebook.  

The stormwater elements to serve the developed drainage will be designed based on the City of 

Redmond 2012 Technical Notebook and the Washington State Department of Ecology’s Stormwater 

Management Manual for Western Washington 2005 (2005 DOE Manual).  
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Section 2 Minimum Requirements 

The project will comply with all minimum requirements of the 2005 DOE Manual and the City of 

Redmond 2012 Technical Notebook. Minimum requirements are listed and met as detailed below 

and determined from the City of Redmond (COR) Flow Chart, Figure 3.2, included at the end of this 

section.  

 

Minimum Requirement #1:  Preparation of Stormwater Site Plans:  Preliminary Plans are provided 

under separate cover and in addition to this Preliminary Storm Drainage Report.   

 

Minimum Requirement #2:  Construction Stormwater Pollution Prevention Plan (SWPPP):  See 

Section 5. A Construction SWPPP will be provided at final engineering under separate cover. 

 

Minimum Requirement #3:  Source Control Pollution:  The project is not a source of urban 

stormwater pollutants as described in Chapter 2, Volume IV of the 2005 DOE Manual; thus the need 

to reduce or eliminate stormwater pollutants is not present and no Operational or Structural source 

control BMPs will be required for the developed site.  Minimum Requirement #2 addresses BMPs for 

construction sites.  Source Control Pollution created during construction will be addressed by the 

SWPPP. 

 

Minimum Requirement #4:  Preservation of Natural Drainage Systems and Outfalls:  See Sections 3 

and 4. Runoff for the proposed development will be routed to leave the site at an existing natural 

discharge location and will not cause adverse impacts downstream. Appropriate energy dissipation 

will be provided as recommended in the Geotechnical Letter included in this report based on the 

100-year peak discharge flow from the detention facility per 2.5.4b of the COR 2012 Technical 

Notebook. 

 

Minimum Requirement #5:  On-Site Stormwater Management:  See Section 4. The project evaluated 

the following Low-Impact-Development (LID) Stormwater Best Management Practices (BMPs) as well 

as the required BMP’s to control roof runoff as described in Section 2.5.5 of the COR 2012 Technical 

Notebook. 
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Roof Downspout Infiltration BMPs as described in Section 3.1.1, Volume III of the 2005 DOE will be 

used in areas of the site underlain by fine sands and sufficiently distanced from slopes to the east. 

See Section 4 of this Report for further detail. 

  

Permeable pavement as described in Section 7.1 in Appendix C, Volume III of the 2005 DOE, is not 

feasible for this project due to low permeability till-soils.  

 

Dispersion BMPs as described in Chapter III and Section 7.2 in Appendix C, Volume III of the 2005 

DOE are not feasible due to steep slopes as well as limited flow paths imposed by the site.  

 

Vegetated Roofs per Section 7.3 in Appendix C in Volume III of the 2005 DOE are not economically 

feasible for this single-family project due to added structural requirements to meet design criterion.   

 

Rainwater Harvesting per Section 7.4 in Appendix C, Volume III of the 2005 DOE is not economically 

feasible for the project. 

 

Reverse Slope Sidewalks per Section 7.5 in Appendix C, Volume III of the 2005 DOE are not feasible 

throughout the majority of the site due to topography and grading. 

 

Minimal Excavation Foundations per Section 7.6 in Appendix C, Volume III of the 2005 DOE are not 

feasible for this project due to the use of grading equipment exceeding 650 psf for extensive mass 

grading.  

 

Bioretention Areas per Section 7.7 in Appendix C, Volume III of the 2005 DOE are not feasible due to 

physical site constraints and low permeability till-soils.  

 

Disturbed landscaped areas within the project site will have compost amended soils per City of 

Redmond Standard Detail 632.  

 

Minimum Requirement #6:  Runoff Treatment:  See Section 4.  According to Section 2.5.6 of the City 

of Redmond 2012 Technical Notebook, a treatment facility will be required as well as onsite 

stormwater BMPs due to > 5,000 SF of Pollution Generating Impervious Soil (PGIS) onsite.  The site 

will provide a filter system to meet the Basic Treatment criterion per Figure 4.1 from 2005 DOE 
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Manual; placement is shown on the Preliminary Plans under separate cover, and on the Developed 

Conditions Exhibit.   

 

Minimum Requirement #7:  Flow Control:  See Section 4.  According to Section 2.5.7 of the City of 

Redmond 2012 Technical Notebook, a flow control facility as well as onsite stormwater BMPs will be 

required onsite due to > 10,000 of impervious area onsite. A flow control facility will be provided and 

designed to meet the Standard Flow Control Requirement as specified by the City. Additionally 

infiltration trenches will be provided per Section 5.3.1.1 of the 2005 DOE Manual. Placement of the 

flow control facility and infiltration trenches is shown on the Preliminary Plans under separate cover, 

and on the Developed Conditions Exhibit. 

 

Minimum Requirement #8:  Wetlands Protection:  There are no wetlands onsite according to the COR 

GIS Wetland map and the project does not discharge into a wetland via a conveyances system. 

Therefore this requirement does not apply.  

 

Minimum Requirement #9  Operation and Maintenance: See Section 9. Operation and Maintenance 

guidelines from the 2005 DOE will be included at final engineering.  
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Minimum Requirement Flow Chart per Section 2.4 of the COR 2012 Technical Notebook. 
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Section 3 Offsite Analysis 

An offsite analysis was conducted for the Terrene at 132nd Ave NE Plat project located at 11016 

132nd Ave NE, Redmond WA, on November 4th, 2014, an overcast day with light rains in the low 60’s 

as well as on November 24th, 2014.  

TASK 1: DEFINE AND MAP THE STUDY AREA 

The project is comprised of three parcels (3426059046, 3426059087 and 3426059100). See 

Section 4 of this report for the Existing Conditions Exhibit and the Developed Conditions Exhibit. A 

Photo Exhibit, Downstream Path Exhibits, and an Offsite Slopes Analysis Exhibit are provided at the 

end of this section that show the study area boundaries, wetlands associated with the downstream 

path, as well as the observed stormwater runoff flow path from the site. The project site consists of 

one drainage basin which is further described in Task 3 and 4.  

TASK 2: RESOURCE REVIEW 

The best available resource information, including King County iMAP and City of Redmond resource 

maps, were reviewed for existing or potential problems.  The following is a summary of the findings 

from the information used in preparing this report.  

• The site is comprised of predominately subglacial till deposits and native silty sand as sited 
in the Geotechnical Engineering Study included in Section 6.  

• The site is located within the Sammamish River Drainage Basin, part of the Lake 
Sammamish / Sammamish River Watershed. (King County Water Features map) 

• The site does not contain a stream or wetland. (Redmond Critical Areas Map – Wetlands) 

• The site is not located in a 100 year flood plain or a FEMA floodway. (Redmond Critical Areas 
Map – Flood Areas) 

• The site is located in an Erosion Hazard Area. (Redmond Critical Areas Map – Erosion) 

• The site is not located in a Landslide Hazard Area (Redmond Critical Areas Map - Landslide) 

• The site is not located in a Seismic Hazard Area (Redmond Critical Areas Map – Seismic) 

• The site is not located in a Core Preservation Area. (Redmond Critical Areas Map – Fish & 
Wildlife).  

• The site does contain slopes and gradients in excess of 40 percent. (See Existing Conditions 
Exhibit) 
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CRITICAL AREAS MAPS 

Redmond Erosion Map 
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Redmond Flood Map 
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FWHC Core Preservation Areas Map 
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Historical Land Cover Map 
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Landslide Map 
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Redmond Seismic Map 
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Redmond Stream Classification Map 
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Redmond Wetlands Map 
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Redmond Watershed Map 
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TASK 3: FIELD INSPECTION 

A field inspection was conducted for the project at 11016 132nd Ave NE, Redmond WA, on November 

4th, 2014 with weather conditions overcast and light rains in the low 60’s. An inspection of adjacent 

properties to the southeast was conducted on November 24th, 2014. Task 4 of this section contains 

a detailed drainage path description for the onsite basin as well as a Downstream Path Exhibit.  

ONSITE BASIN 

The site consists of one drainage basin with topography that drains outward toward the southeast 

and the eastern boundaries of the site. The site includes three single-family residences, various 

sheds, a garage along with paved and gravel access drives and driveways. The residences are 

surrounded by lawn with residential landscaping dissipating into scattered trees, thick brush, and 

mature forest cover in the eastern portion of the site, which also contains a utility corridor of grass 

running north - south through the property. 

The geotechnical report included in the Appendix prepared by Earth Solutions NW indicates onsite 

native soils consist predominantly of medium dense silty sand with gravel (USCS: SM) and 

considered typical of subglacial till deposits. 

UPSTREAM BASIN 

The north upstream tributary basin is small and minor, resulting in negligible flows from the north 

due to topography, curb and gutter, fencing, landscaping, access drives and roadways. The western 

upstream basin, 0.172 acres, within the ROW of 132nd Ave NE contributes to onsite flows and is 

comprised of paved roadway and pervious areas.  

DOWNSTREAM DRAINAGE PATH  

The project’s single basin drains to the eastern and southern boundaries. The western portion of the 

project site contains gradual to moderate slopes to the east increasing to moderate to steep slopes 

at the eastern portion of the site. A subtle ridge that runs east / west begins to form near the center 

of the site and in the middle of the site. The site is surrounded by residential properties to the north 

and the south. The site is bordered by 132nd Ave NE to the west and to the east by a utility corridor 

and heavily vegetated mature forest. 
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Runoff sheet flows over lawn and forest cover as it moves east and is separated into two natural 

discharge locations; a primary discharge location at the north eastern boundary and a secondary 

discharge location along southeastern corner.  

After leaving the site runoff continues east and is collected in widening and deepening ravines on the 

east side of the Olympic Pipe Corridor. When the northern flow to  the primary discharge location 

reaches the Olympic Pipe Corridor there is some ponding that occurs on the eastern edge of the 

cleared area. The ponding seen was shallow and appeared to continue east to follow the path 

delineated in the attached exhibit. When the topography of the area was consulted analysis 

indicated flow would continue east as described. 

The flows from the two discharge locations flow to the southeast and combine after leaving the site 

approximately 540 feet from the eastern boundary. Runoff is collected into a stream and conveyed 

east for approximately 2,180 feet when it is conveyed under Willows Rd NE and the Redmond 

Connector. Runoff continues to flow via an unnamed stream through a series of open channels and 

ponds on the Willows Run Golf Complex for approximately 2,677 feet before reaching the receiving 

waters of the Sammamish River just over 1 mile from the project site boundary.  

REPORTED DRAINAGE PROBLEMS 

The best available resource information (King County iMap) was reviewed for existing or potential 

drainage problems. According to iMAP stormwater maps no drainage complaints are adjacent to the 

downstream path or the subject parcels. The City of Redmond Public Works and GIS departments 

have been contacted requesting Storm Utility Maps. The staff had no records of drainage complaints 

relevant to the downstream path.  

EXISTING / POTENTIAL DRAINAGE PROBLEMS 

No existing or potential erosion or drainage concerns were observed during onsite inspection of the 

subject parcels and the downstream drainage path of runoff from the site.  

AEROJECT ROCKETDYNE - OFFSITE BASIN ANALYSIS 

Directly east of the subject property is the Aerojet Rocketdyne campus, 11411 139th Place NE 

Redmond WA. In order to confirm that the downstream path of runoff from the site does not impact 

the property or conveyance systems on the campus, the western boundary of Aerojet Rocketdyne’s 

was investigated. Please see the Downstream Path Exhibit and Downstream Path Photos included at 

the end of Task 4 within this section for photos and corresponding locations.  
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A paved access road on Aerojet’s campus, approximately 1,200 feet in length, parallels the western 

boundary of the Aerojet’s property beginning at Point A and ending at Point B. A significant ridge / 

berm extends, as far as could be reasonably seen, down the western border of the property. (photos 

9-14) There is a ditch with steady open channel flow free of debris directly west of the access road 

that conveys runoff south from the ridge to the west (photos 9-14). Flow is conveyed east under the 

access road via a 48-inch culvert (photo 14). Runoff discharges the culvert and is conveyed east into 

a ravine on the Aerojet campus (photo 15).  

 

In order to ensure security of the campus, pictures of buildings and structures were prohibited south 

of the culvert. However, the observed topography in this area was similar to previous pictures, with a 

ridge separating flows from the west and a ravine running to the south of the structures and 

buildings at the south end of the property.  

 

Aerojet basin investigation conclusion: The runoff and flow in these conveyance elements discussed 

above is confined to that from Aerojet’s property and properties to the north of the photos herein. 

Runoff from the slopes west of Aerojet’s parcel boundaries would reach the ridge described above 

and be directed south around the property as drawn and depicted in the Downstream Path Exhibit. 

Therefore, from these observations and best available GIS mapping resources, it is determined that 

the subject property is not tributary to the flows within the developed Aerojet campus, nor is the 

Aerojet campus impacted by these subject flows.  
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TASK 4: DRAINAGE SYSTEM DESCRIPTION 

Please see the Existing Conditions Exhibit and the Developed Drainage Exhibit in reference to the 

narrative included in this Report. Downstream Drainage Photos are included in this section for 

reference. 

Runoff sheet flow begins onsite at the western boundary of the property and moves east over 

moderate to steep slopes for approximately 978 feet where a subtle ridge begins to develop and flow 

splits to the north and south both flows moving east.  

Flow split to the north moves northeasterly into a ravine onsite before reaching a path of short 

meadow grass of the Olympic Pipe Line Corridor (photo 1). Flow crosses the Olympic Pipe Corridor 

and exits thick forested cover (photo 2,3). Here flow continues to move easterly in the ravine to enter 

heavy brush and thick ground cover to the eastern boundary of the site (photo 4).  

Flow split to the south moves southeasterly along a gradual knob and slope and is conveyed south 

and east before reaching a path of short meadow grass of the Olympic Pipe Line Corridor. (photo 

5,6). Flow continues to move easterly along the slope east and south to be caught by a flattening 

ravine and directed east over heavy brush and thick ground cover for up to the eastern boundary of 

the site. (photo 7). 

Flows from the north and south continue through such conditions into a steeper and wider ravines 

moving to the southeast to discharge from the eastern boundary of the site and combine after an 

average of 557 feet. Runoff is then collected by a small stream (photo 8) Runoff is conveyed in open 

channel flow to the east in a small stream moving through dense foliage, ferns, tall grasses, and 

thick underbrush for approximately 874 feet. The offsite analysis was concluded at this point 

approximately ¼ mile from the property. 
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DOWNSTREAM PATH PHOTOS 

 
Photo 1: Looking south along Olympic Pipe Corridor 

 
Photo 2: Looking west at edge of Olympic Pipe Corridor. 
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Photo 3: Looking east at edge of Olympic Pipe Corridor.  

 

 
Photo 4: Looking southeast 
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Photo 5: Looking west at edge of Olympic Pipe Corridor 
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Photo 6: Looking east at edge of Olympic Pipe Corridor 

 

 

 

 

 
Photo 7: Looking northeast into ravine at edge of property line. 
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Photo 8: Looking east at unnamed stream (typical conditions) 
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Photo 9: Looking north along west side of Aerojet access road at western boundary of the property 

approximately 1,100 feet north of the subject property.  
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Photo 10: Looking south along west side of Aerojet access road at western boundary of the property. 

 

 

 
Photo 11: Looking west at slope of ridge west of ditch and access road on Aerojet’s campus.  
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Photo 12: Looking west at slope of ridge to the west of ditch and access road on Aerojet’s campus. In 

the distance you can see the power lines of the Olympic Pipeline Corridor (see following picture for 

close-up).  

 

 
Photo 13: Looking west at slope of ridge to the west of ditch and access road on Aerojet’s campus. 

See bottom third of photo for power lines of the Olympic Pipeline Corridor. 
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Photo 14: Looking south along west side of Aerojet access road at western boundary of the property.  

48-inch culvert middle of photo and just to the right.  
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Photo 15: Looking east at outfall of 48-inch culvert into ravine just to the east of Aerojet access road. 

Culvert is located in the bottom middle of the picture.    
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Section 4 PERMANENT STORMWATER CONTROL PLAN 

The permanent stormwater control plan includes both flow control and water quality treatment 

facilities designed and sized according to the City of Redmond 2012 Technical Notebook and the 

adopted 2005 Stormwater Management Manual for Western Washington.   

Onsite flows will be collected by the proposed conveyance system and conveyed via pipe flow to the 

stormwater facilities located within the drainage tract in the southeastern portion of the developable 

site boundary. Flows will enter a cartridge filter system upstream of the detention facility as shown in 

the Developed Conditions Exhibit to meet water quality treatment requirements. Flow will then enter 

a concrete detention vault to meet flow control requirements and discharge via an outfall pipe that 

will convey flow to the northeast into the ravine with a Gabion outfall located within the natural 

discharge path and location.    
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FLOW CONTROL ANALYSIS AND DESIGN 

The project basin was modeled using the Western Washington Hydrology Model, Version 2012 

(WWHM 2012), a continuous rainfall simulation program recognized by the Washington State 

Department of Ecology (DOE). Soils were modeled as Hydrologic Soil Group C with a regional scale 

factor of 1.0 (SeaTac). The Standard Flow Control Requirement and other conditions were met 

according to section 2.5.7 of the City of Redmond 2012 Technical Notebook.    

Flow control BMP’s required by the COR as described in Section 2.5.5 of the COR 2012 Technical 

Notebook will be implemented as feasible. 

EXISTING CONDITIONS AREA TOTALS 

The project basin totals 4.700 acres and excludes open space in the eastern portion of the property 

of 2.444 acres. In the existing conditions the developable area of 4.166 acres was modeled as 

forested land cover. Upstream areas, that will not be changed, were modeled as the existing land 

cover with 0.209 acres impervious land cover and 0.325 acres lawn. The following table summarizes 

the areas in the existing conditions:  

EXISTING CONDITIONS TRIBUTARY BASIN 

Impervious 

   
 

Offsite 

   
 

ROW roadway 0.115 ac 
 

North upstream Road 0.012 ac 
 

North upstream Roof 0.082 ac 
 

 

Imperv Total 0.209 ac 
 

     Pervious 

   
 

Offsite 

   
 

North upstream lawn 0.325 ac 
 

ROW forested 0.057 ac 
 

         Onsite 

   
 

     Forested   4.109 ac 
 

 

Pervious Total 4.491 ac 
 

     

 

Basin Total 4.700 ac 
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DEVELOPED CONDITIONS AREA TOTALS 

In the developed conditions the onsite basin area matches the existing conditions total of 4.700 

acres. The basin is made up of two upstream areas and the onsite area. The upstream area is 

comprised of an unchanged upstream ROW area of 0.115 acres, a developable area of .057 acres, 

and an additional offsite area of 0.419 acres. The onsite area is comprised of a drainage tract of 

0.227 acres, a ROW of 0.853 acres, and lot areas of 3.029 acres. The area tributary to the vault 

totals 4.700 ac. The table on the following page summarizes impervious and pervious land cover 

totals for the area tributary to the treatment facilities. 
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DEVELOPED CONDITIONS TRIBUTARY BASIN 

    
 

Impervious 

   
 

Offsite 

   
 

ROW roadway 0.115 ac 
 

ROW sidewalk 0.012 ac 
 

North upstream Road 0.012 ac 
 

North upstream Roof 0.082 ac 
 

     Onsite 

   
 

Lots 

 

1.763 ac 
 

        Road A drive 0.597 ac 
 

        Road A sidewalk 0.171 ac  

Drainage Tract Drive 0.030 ac 
 

Easement Access Drive 0.054 ac 
 

 

Imperv Total 2.836 ac 
 

    
 

Pervious 

   
 

Offsite 

   
 

ROW lawn 0.045 ac 
 

North upstream lawn 0.325 ac 
 

     Onsite 

   
 

Lots 

 

1.211 ac 
 

Road A 

 

0.085 ac 
 

Drainage Tract 0.198 ac 
 

 

Pervious Total 1.864 ac 
 

     

 

Basin Total 4.700 ac 
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According to The Standard Flow Control Requirement in section 2.5.7 of the City of Redmond 2012 

Technical Notebook the development is required to match developed discharge durations to pre-

developed durations for the range of pre-developed discharge rates from 50% of the 2-year peak 

flow up to the full 50-year peak flow. The detention vault passes these requirements. Please see the 

WWHM2012 Project Report included at the end of this section. The areas used to compute the 

drainage calculations associated with the developed conditions, as well as the corresponding 

WWHM2012 output are summarized on the following pages.  
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Terrene at 132nd Ave NE Plat 
Preliminary Storm Drainage Report 

The following table summarizes tributary areas used to size and model stormwater facilities in 

WWHM2012:  

WWHM2012 LAND COVER AREAS 

    Impervious 

  
 

Roof 1.643 ac 
 

Road  1.011 ac 
 

Sidewalk 0.182 ac 
 

 

2.836 ac 
 

   
 

Pervious 

  
 

Lawn ( C ) 1.864 ac 
 

Perv Total 1.864 ac 
 

    Basin Total 4.700 ac 
 

Detention Vault Information 

Live Volume = 13.95 ft x 4068 SF = 56,749 CF 

 

Minimum Free Board Height = 0.5 ft 

 

Minimum Sediment Storage Height = 0.5 ft 

 

100-year flow stage Height = 13.96 ft 

WWHM2012 Peak Flows from Vault – Developed Conditions 

 

Flow Frequency Return Periods for Mitigated.  POC #1  
Return Period         Flow(cfs)  
2 year                  0.099501  
5 year                  0.154311  
10 year                 0.200733  
25 year                 0.272855  
50 year                 0.337693  
100 year                0.413266  
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                        WWHM2012  
                    PROJECT REPORT  
___________________________________________________________________ 
 
Project Name: 14171 Rose Hill no trenches 2015-03-26 CRB  
Site Name:   
Site Address:   
City     :   
Report Date: 3/27/2015  
Gage     : Seatac  
Data Start : 1948/10/01  
Data End : 2009/09/30  
Precip Scale: 1.00  
Version  : 2015/03/18   
___________________________________________________________________ 
 
Low Flow Threshold for POC 1 : 50 Percent of the 2 Year  
___________________________________________________________________ 
 
High Flow Threshold for POC 1: 50 year  
___________________________________________________________________ 
 
PREDEVELOPED LAND USE   
 
Name   : PreDev Hydrologic  
Bypass: No  
 
GroundWater: No  
 
Pervious Land Use           Acres    
 C, Lawn, Flat                .325  
 C, Forest, Flat              2.5  
 C, Forest, Mod               1.666  
  
Pervious Total                4.491  
 
Impervious Land Use         Acres   
 ROADS FLAT                   0.127  
 ROOF TOPS FLAT               0.082  
  
Impervious Total              0.209  
 
Basin Total                   4.7  
 
___________________________________________________________________ 
 
 
Element Flows To:      
Surface               Interflow               Groundwater   
  
___________________________________________________________________ 
 
 
MITIGATED LAND USE   
 
Name   : Hydrologic Tributary Area Basin  
Bypass: No  
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GroundWater: No  
 
Pervious Land Use           Acres    
 C, Lawn, Flat                1.305  
 C, Lawn, Mod                 .559  
  
Pervious Total                1.864  
 
Impervious Land Use         Acres   
 ROADS FLAT                   0.708  
 ROADS MOD                    0.303  
 ROOF TOPS FLAT               1.643  
 SIDEWALKS FLAT               0.127  
 SIDEWALKS MOD                0.055  
  
Impervious Total              2.836  
 
Basin Total                   4.7  
 
___________________________________________________________________ 
 
 
Element Flows To:      
Surface               Interflow               Groundwater   
Vault  1              Vault  1                
___________________________________________________________________ 
 
 
Name   : Vault  1  
Width :       20 ft.  
Length :      203.4 ft.  
Depth:          14.95 ft.  
Discharge Structure   
Riser Height: 13.95 ft.  
Riser Diameter: 18 in.  
Orifice 1 Diameter: 1.125 in.  Elevation: 0 ft.  
Orifice 2 Diameter: 1.625 in.  Elevation: 9.25 ft.  
Orifice 3 Diameter: 1.5 in.  Elevation: 12.2 ft.  
 
Element Flows To:      
Outlet 1              Outlet 2           
  
___________________________________________________________________ 
 
 
  
             Vault Hydraulic Table  
 Stage(ft)  Area(ac)  Volume(ac-ft) Discharge(cfs) Infilt(cfs)    
0.0000      0.093      0.000      0.000      0.000  
0.1661      0.093      0.015      0.013      0.000  
0.3322      0.093      0.031      0.019      0.000  
0.4983      0.093      0.046      0.023      0.000  
0.6644      0.093      0.062      0.027      0.000  
0.8306      0.093      0.077      0.030      0.000  
0.9967      0.093      0.093      0.033      0.000  
1.1628      0.093      0.108      0.035      0.000  
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1.3289      0.093      0.124      0.038      0.000  
1.4950      0.093      0.139      0.040      0.000  
1.6611      0.093      0.155      0.042      0.000  
1.8272      0.093      0.170      0.044      0.000  
1.9933      0.093      0.186      0.046      0.000  
2.1594      0.093      0.201      0.048      0.000  
2.3256      0.093      0.217      0.050      0.000  
2.4917      0.093      0.232      0.052      0.000  
2.6578      0.093      0.248      0.054      0.000  
2.8239      0.093      0.263      0.055      0.000  
2.9900      0.093      0.279      0.057      0.000  
3.1561      0.093      0.294      0.059      0.000  
3.3222      0.093      0.310      0.060      0.000  
3.4883      0.093      0.325      0.062      0.000  
3.6544      0.093      0.341      0.063      0.000  
3.8206      0.093      0.356      0.065      0.000  
3.9867      0.093      0.372      0.066      0.000  
4.1528      0.093      0.387      0.067      0.000  
4.3189      0.093      0.403      0.069      0.000  
4.4850      0.093      0.418      0.070      0.000  
4.6511      0.093      0.434      0.071      0.000  
4.8172      0.093      0.449      0.073      0.000  
4.9833      0.093      0.465      0.074      0.000  
5.1494      0.093      0.480      0.075      0.000  
5.3156      0.093      0.496      0.076      0.000  
5.4817      0.093      0.511      0.077      0.000  
5.6478      0.093      0.527      0.079      0.000  
5.8139      0.093      0.542      0.080      0.000  
5.9800      0.093      0.558      0.081      0.000  
6.1461      0.093      0.574      0.082      0.000  
6.3122      0.093      0.589      0.083      0.000  
6.4783      0.093      0.605      0.084      0.000  
6.6444      0.093      0.620      0.085      0.000  
6.8106      0.093      0.636      0.086      0.000  
6.9767      0.093      0.651      0.087      0.000  
7.1428      0.093      0.667      0.088      0.000  
7.3089      0.093      0.682      0.089      0.000  
7.4750      0.093      0.698      0.090      0.000  
7.6411      0.093      0.713      0.091      0.000  
7.8072      0.093      0.729      0.092      0.000  
7.9733      0.093      0.744      0.093      0.000  
8.1394      0.093      0.760      0.094      0.000  
8.3056      0.093      0.775      0.095      0.000  
8.4717      0.093      0.791      0.096      0.000  
8.6378      0.093      0.806      0.097      0.000  
8.8039      0.093      0.822      0.098      0.000  
8.9700      0.093      0.837      0.099      0.000  
9.1361      0.093      0.853      0.100      0.000  
9.3022      0.093      0.868      0.117      0.000  
9.4683      0.093      0.884      0.134      0.000  
9.6344      0.093      0.899      0.146      0.000  
9.8006      0.093      0.915      0.155      0.000  
9.9667      0.093      0.930      0.163      0.000  
10.133      0.093      0.946      0.171      0.000  
10.299      0.093      0.961      0.177      0.000  
10.465      0.093      0.977      0.184      0.000  
10.631      0.093      0.992      0.189      0.000  
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10.797      0.093      1.008      0.195      0.000  
10.963      0.093      1.023      0.200      0.000  
11.129      0.093      1.039      0.206      0.000  
11.296      0.093      1.054      0.210      0.000  
11.462      0.093      1.070      0.215      0.000  
11.628      0.093      1.085      0.220      0.000  
11.794      0.093      1.101      0.224      0.000  
11.960      0.093      1.116      0.229      0.000  
12.126      0.093      1.132      0.233      0.000  
12.292      0.093      1.148      0.255      0.000  
12.458      0.093      1.163      0.271      0.000  
12.624      0.093      1.179      0.284      0.000  
12.791      0.093      1.194      0.294      0.000  
12.957      0.093      1.210      0.304      0.000  
13.123      0.093      1.225      0.313      0.000  
13.289      0.093      1.241      0.322      0.000  
13.455      0.093      1.256      0.330      0.000  
13.621      0.093      1.272      0.338      0.000  
13.787      0.093      1.287      0.345      0.000  
13.953      0.093      1.303      0.355      0.000  
14.119      0.093      1.318      1.378      0.000  
14.286      0.093      1.334      3.206      0.000  
14.452      0.093      1.349      5.563      0.000  
14.618      0.093      1.365      8.351      0.000  
14.784      0.093      1.380      11.51      0.000  
14.950      0.093      1.396      15.00      0.000  
15.116      0.093      1.411      18.79      0.000  
15.282      0.000      0.000      22.86      0.000  
___________________________________________________________________ 
 
___________________________________________________________________ 
 
                     ANALYSIS RESULTS  
 
                Stream Protection Duration  
 
___________________________________________________________________ 
 
Predeveloped Landuse Totals for POC #1  
Total Pervious Area:4.491  
Total Impervious Area:0.209  
___________________________________________________________________ 
 
Mitigated Landuse Totals for POC #1  
Total Pervious Area:1.864  
Total Impervious Area:2.836  
___________________________________________________________________ 
 
Flow Frequency Return Periods for Predeveloped.  POC #1  
Return Period         Flow(cfs)  
2 year                  0.195668  
5 year                  0.297622  
10 year                 0.374036  
25 year                 0.480664  
50 year                 0.567444  
100 year                0.660562  
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Flow Frequency Return Periods for Mitigated.  POC #1  
Return Period         Flow(cfs)  
2 year                  0.099501  
5 year                  0.154311  
10 year                 0.200733  
25 year                 0.272855  
50 year                 0.337693  
100 year                0.413266  
___________________________________________________________________ 
 
Stream Protection Duration  
Annual Peaks for Predeveloped and Mitigated.  POC #1  
Year         Predeveloped    Mitigated   
1949           0.279          0.072  
1950           0.292          0.093  
1951           0.337          0.266  
1952           0.140          0.064  
1953           0.107          0.080  
1954           0.149          0.086  
1955           0.223          0.087  
1956           0.206          0.098  
1957           0.218          0.085  
1958           0.166          0.089  
1959           0.144          0.076  
1960           0.282          0.216  
1961           0.169          0.092  
1962           0.098          0.062  
1963           0.157          0.085  
1964           0.188          0.084  
1965           0.184          0.097  
1966           0.135          0.079  
1967           0.311          0.090  
1968           0.194          0.081  
1969           0.179          0.074  
1970           0.166          0.078  
1971           0.197          0.090  
1972           0.272          0.181  
1973           0.134          0.095  
1974           0.184          0.089  
1975           0.253          0.083  
1976           0.181          0.088  
1977           0.090          0.070  
1978           0.142          0.090  
1979           0.120          0.063  
1980           0.371          0.214  
1981           0.145          0.080  
1982           0.320          0.169  
1983           0.189          0.088  
1984           0.130          0.071  
1985           0.106          0.076  
1986           0.275          0.100  
1987           0.275          0.190  
1988           0.110          0.072  
1989           0.084          0.073  
1990           0.679          0.219  
1991           0.410          0.207  
1992           0.166          0.091  
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1993           0.134          0.073  
1994           0.069          0.061  
1995           0.184          0.091  
1996           0.420          0.270  
1997           0.313          0.231  
1998           0.141          0.074  
1999           0.428          0.183  
2000           0.168          0.093  
2001           0.096          0.061  
2002           0.188          0.142  
2003           0.261          0.079  
2004           0.297          0.272  
2005           0.217          0.089  
2006           0.215          0.093  
2007           0.547          0.548  
2008           0.541          0.289  
2009           0.303          0.110  
___________________________________________________________________ 
 
Stream Protection Duration  
Ranked Annual Peaks for Predeveloped and Mitigated.  POC #1  
Rank     Predeveloped        Mitigated   
1         0.6794              0.5482  
2         0.5467              0.2895  
3         0.5410              0.2720  
4         0.4278              0.2703  
5         0.4199              0.2660  
6         0.4105              0.2314  
7         0.3706              0.2188  
8         0.3369              0.2159  
9         0.3198              0.2144  
10        0.3133              0.2071  
11        0.3109              0.1896  
12        0.3029              0.1826  
13        0.2975              0.1810  
14        0.2923              0.1691  
15        0.2820              0.1423  
16        0.2785              0.1097  
17        0.2753              0.1004  
18        0.2752              0.0983  
19        0.2718              0.0974  
20        0.2615              0.0952  
21        0.2525              0.0934  
22        0.2226              0.0927  
23        0.2182              0.0927  
24        0.2170              0.0915  
25        0.2151              0.0912  
26        0.2062              0.0912  
27        0.1973              0.0902  
28        0.1945              0.0901  
29        0.1894              0.0896  
30        0.1884              0.0895  
31        0.1878              0.0894  
32        0.1841              0.0887  
33        0.1840              0.0878  
34        0.1836              0.0876  
35        0.1812              0.0867  
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36        0.1793              0.0862  
37        0.1694              0.0855  
38        0.1676              0.0854  
39        0.1664              0.0840  
40        0.1662              0.0835  
41        0.1657              0.0807  
42        0.1573              0.0804  
43        0.1492              0.0804  
44        0.1450              0.0795  
45        0.1436              0.0790  
46        0.1422              0.0782  
47        0.1415              0.0760  
48        0.1401              0.0758  
49        0.1347              0.0743  
50        0.1340              0.0743  
51        0.1337              0.0730  
52        0.1298              0.0728  
53        0.1197              0.0722  
54        0.1101              0.0720  
55        0.1068              0.0713  
56        0.1063              0.0698  
57        0.0980              0.0644  
58        0.0955              0.0632  
59        0.0895              0.0621  
60        0.0844              0.0615  
61        0.0694              0.0610  
___________________________________________________________________ 
 
Stream Protection Duration  
POC #1  
The Facility PASSED  
  
The Facility PASSED.  
  
Flow(cfs) Predev  Mit Percentage Pass/Fail  
0.0978    9843    5289   53     Pass  
0.1026    8652    3463   40     Pass  
0.1073    7670    3326   43     Pass  
0.1121    6804    3191   46     Pass  
0.1168    6162    3101   50     Pass  
0.1216    5523    2982   53     Pass  
0.1263    4947    2885   58     Pass  
0.1310    4440    2781   62     Pass  
0.1358    4068    2704   66     Pass  
0.1405    3672    2577   70     Pass  
0.1453    3311    2428   73     Pass  
0.1500    2990    2310   77     Pass  
0.1548    2742    2197   80     Pass  
0.1595    2470    2040   82     Pass  
0.1642    2229    1906   85     Pass  
0.1690    2052    1789   87     Pass  
0.1737    1834    1620   88     Pass  
0.1785    1637    1474   90     Pass  
0.1832    1490    1321   88     Pass  
0.1880    1361    1235   90     Pass  
0.1927    1222    1118   91     Pass  
0.1974    1107    1011   91     Pass  
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0.2022    1000    888    88     Pass  
0.2069    938     784    83     Pass  
0.2117    867     658    75     Pass  
0.2164    786     514    65     Pass  
0.2212    720     428    59     Pass  
0.2259    661     374    56     Pass  
0.2307    600     310    51     Pass  
0.2354    543     257    47     Pass  
0.2401    484     238    49     Pass  
0.2449    450     219    48     Pass  
0.2496    391     203    51     Pass  
0.2544    337     182    54     Pass  
0.2591    299     159    53     Pass  
0.2639    263     144    54     Pass  
0.2686    226     123    54     Pass  
0.2733    193     104    53     Pass  
0.2781    170     95     55     Pass  
0.2828    147     86     58     Pass  
0.2876    135     75     55     Pass  
0.2923    120     65     54     Pass  
0.2971    106     62     58     Pass  
0.3018    97      59     60     Pass  
0.3065    84      55     65     Pass  
0.3113    68      52     76     Pass  
0.3160    61      49     80     Pass  
0.3208    52      45     86     Pass  
0.3255    44      42     95     Pass  
0.3303    36      39     108    Pass  
0.3350    32      35     109    Pass  
0.3398    29      29     100    Pass  
0.3445    28      21     75     Pass  
0.3492    26      17     65     Pass  
0.3540    25      14     56     Pass  
0.3587    23      8      34     Pass  
0.3635    21      6      28     Pass  
0.3682    20      6      30     Pass  
0.3730    17      6      35     Pass  
0.3777    15      6      40     Pass  
0.3824    15      6      40     Pass  
0.3872    14      6      42     Pass  
0.3919    14      5      35     Pass  
0.3967    14      5      35     Pass  
0.4014    13      5      38     Pass  
0.4062    10      5      50     Pass  
0.4109    10      4      40     Pass  
0.4157    8       4      50     Pass  
0.4204    7       4      57     Pass  
0.4251    7       4      57     Pass  
0.4299    6       4      66     Pass  
0.4346    6       4      66     Pass  
0.4394    6       4      66     Pass  
0.4441    6       4      66     Pass  
0.4489    6       3      50     Pass  
0.4536    6       3      50     Pass  
0.4583    6       3      50     Pass  
0.4631    5       3      60     Pass  
0.4678    5       3      60     Pass  
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0.4726    5       3      60     Pass 
0.4773    5       3      60     Pass 
0.4821    5       3      60     Pass 
0.4868    5       3      60     Pass 
0.4915    5       3      60     Pass 
0.4963    5       3      60     Pass 
0.5010    5       3      60     Pass 
0.5058    4       3      75     Pass 
0.5105    4       1      25     Pass 
0.5153    4       1      25     Pass 
0.5200    4       1      25     Pass 
0.5248    4       1      25     Pass 
0.5295    4       1      25     Pass 
0.5342    4       1      25     Pass 
0.5390    3       1      33     Pass 
0.5437    2       1      50     Pass 
0.5485    1       1      100    Pass 
0.5532    1       0      0      Pass 
0.5580    1       0      0      Pass 
0.5627    1       0      0      Pass 
0.5674    1       0      0      Pass 
_____________________________________________________ 

___________________________________________________________________ 

Water Quality BMP Flow and Volume for POC #1 
On-line facility volume: 0.4033 acre-feet  
On-line facility target flow: 0.4584 cfs.   
Adjusted for 15 min: 0.4584 cfs.   
Off-line facility target flow: 0.2561 cfs.   
Adjusted for 15 min: 0.2561 cfs.   
___________________________________________________________________ 
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Terrene at 132nd Ave NE Plat 
Preliminary Storm Drainage Report 

Job # 14-171  4-10 

WATER QUALITY ANALYSIS AND DESIGN 

The project will provide basic water quality treatment. The project may provide treatment via a 

combined detention water quality stormwater vault. As specified in Minimum Requirement #6 of the 

DOE 2005 SWMMWW, the vault is designed to provide treatment for a volume greater than the 91st 

percentile, 24-hour runoff volume as indicated by WWHM 2012 for the developed conditions 

modeled with a 15 minute time step. The dead storage volume is required to treat 91% of the runoff 

volume from the developed site. The dead storage volume provided will be equal to or greater than 

the required volume, in addition to 0.5-feet of sediment storage.  

 

See the excerpt included below taken from the WWHM2012 Analysis Report on the previous pages 

for detailed treatment flow rates and volumes required for the developed conditions land cover and 

detention vault.  

 

Water Quality BMP Flow and Volume for POC #1   
On-line facility volume: 0.4033 acre-feet  
On-line facility target flow: 0.4584 cfs.   
Adjusted for 15 min: 0.4584 cfs.   
Off-line facility target flow: 0.2561 cfs.   
Adjusted for 15 min: 0.2561 cfs.   
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Terrene at 132nd Ave NE Plat 
Preliminary Storm Drainage Report 

CONVEYANCE SYSTEM ANALYSIS AND DESIGN 

The conveyance system will be designed according to the 2005 DOE Manual and the 2012 City of 

Redmond Technical Notebook.  The system will be sized to convey the 100-year, 24-hour storm 

event without overtopping. 

System sizing details to be provided at final engineering.  
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Terrene at 132nd Ave NE Plat 
Preliminary Storm Drainage Report 

Section 5 Stormwater Pollution Prevention Plan 

The Stormwater Pollution Prevention Plan (SWPPP) will be designed according to Minimum 

Requirement #2 of the 2005 DOE Manual.   

 

SWPPP will be provided at final engineering under a separate cover.
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Terrene at 132nd Ave NE Plat 
Preliminary Storm Drainage Report 

Section 6 Special Reports and Studies  

Additional reports and studies within this section include a Geotechnical Engineering Study, dated 

October 7, 2014, prepared by Earth Solutions NW, LLC is included on the following pages.  
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Solutions

NW LLC

Geotechnical Engineering
Geology

Environmental Scientists
Construction Monitoring

1805 - 136th Place N.E., Suite 201 Bellevue, WA 98005
(425) 449-4704 Fax (425) 449-4711

www.earthsolutionsnw.com

GEOTECHNICAL ENGINEERING STUDY
ROSEHILL PROPERTY

11016 - 132ND AVENUE NORTHEAST
REDMOND, WASHINGTON

ES-3519
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NOTE: This plate may contain areas of color. ESNW cannot be
responsible for any subsequent misinterpretation of the information
resulting from black & white reproductions of this plate.

NOTE: The graphics shown on this plate are not intended for design
purposes or precise scale measurements, but only to illustrate the
approximate test locations relative to the approximate locations of
existing and / or proposed site features. The information illustrated
is largely based on data provided by the client at the time of our
study. ESNW cannot be responsible for subsequent design changes
or interpretation of the data by others.
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Date Proj. No.

Plate

Earth Solutions NWLLC
Geotechnical Engineering, Construction Monitoring

and Environmental Sciences

Earth
Solutions

NWLLC

Earth
Solutions

NW LLC

RETAINING WALL DRAINAGE DETAIL

NOTES:

Free Draining Backfill should consist
of soil having less than 5 percent fines.
Percent passing #4 should be 25 to
75 percent.

Sheet Drain may be feasible in lieu
of Free Draining Backfill, per ESNW
recommendations.

Drain Pipe should consist of perforated,
rigid PVC Pipe surrounded with 1"
Drain Rock.

LEGEND:

Free Draining Structural Backfill

1 inch Drain Rock

18" Min.

Structural
Fill

Perforated Drain Pipe
(Surround In Drain Rock)

SCHEMATIC ONLY - NOT TO SCALE
NOT A CONSTRUCTION DRAWING

Sheet Drain
(See Note)

Floor Slab
(Where Applicable)

Rosehill Property
Redmond, Washington

GLS 09/16/2014 3519

KDH Sept. 2014 3
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FOOTING DRAIN DETAIL

Slope

Perforated Rigid Drain Pipe
(Surround with 1" Rock)

18" (Min.)

2" (Min.)

NOTES:

Do NOT tie roof downspouts
to Footing Drain.

Surface Seal to consist of
12" of less permeable, suitable
soil. Slope away from building.

LEGEND:

Surface Seal; native soil or
other low permeability material.

1" Drain Rock

SCHEMATIC ONLY - NOT TO SCALE
NOT A CONSTRUCTION DRAWING

Rosehill Property
Redmond, Washington

GLS 09/16/2014 3519

KDH Sept. 2014 4
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Terrene at 132nd Ave NE Plat 
Preliminary Storm Drainage Report 

Section 7 Other Permits  

At this time no other permits related to this storm drainage report are required.
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Terrene at 132nd Ave NE Plat 
Preliminary Storm Drainage Report 

Section 8 Operations &Maintenance 

Operation and maintenance manuals will be provided at final engineering.  
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Terrene at 132nd Ave NE Plat 
Preliminary Storm Drainage Report 

Section 9 Bond Quantities 

A bond quantities worksheet will be provided at final engineering 
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Terrene at 132nd Ave NE Plat 
Preliminary Storm Drainage Report 

Section 10 Appendix 

• Redmond Stormwater Construction Standard Detail - 632 

  

Job # 14-171    

Attachment 21



Attachment 21


	Section 1 Project Overview
	Section 2 Minimum Requirements
	Section 3 Offsite Analysis
	Task 1: Define and map the study area
	Task 2: Resource Review
	Critical Areas Maps

	Task 3: Field Inspection
	Onsite Basin
	Upstream Basin
	Downstream Drainage Path
	Reported Drainage Problems
	Existing / Potential Drainage Problems
	Aeroject Rocketdyne - Offsite Basin Analysis

	Task 4: Drainage System Description
	Downstream Path Photos
	Downstream Path Exhibits
	Offsite Slope Analysis


	Section 4 PERMANENT STORMWATER CONTROL PLAN
	Flow Control Analysis and Design
	Existing Conditions Area Totals
	Existing Conditions Exhibit
	Developed Conditions Area Totals
	Developed Conditions Exhibit

	WWHM2012 Analysis Report
	Water Quality Analysis and Design
	Conveyance System Analysis and Design

	Section 5 Stormwater Pollution Prevention Plan
	Section 6 Special Reports and Studies
	Section 7 Other Permits
	Section 8 Operations &Maintenance
	Section 9 Bond Quantities
	Section 10 Appendix
	Redmond Stormwater Standard Detail 632

	14-171 Geotech 3519report-10072014.pdf
	3519cover
	3519text1
	3519vic1-09162014
	3519plan2-09162014
	3519detail3-09162014
	3519detail4-09162014
	3519text2




