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Section 1 Project Overview 

The project is located at 10201 134th Ave NE in Redmond, WA 98033. More generally, the site is 

located in the SW ¼ of Section 34, Township 26 N, Range 5 E, W.M. Refer to the vicinity map below. 

 

 
 

The project site consists of one parcel (#1246700141) totaling approximately 2.47 acres. The project 

proposes 14 single family residences with associated access drives, utilities, and landscaping. Given 

the length of frontage associated with the development, improvements along 134th Ave NE are minor. 

Refer to the Developed Conditions Exhibit included in Section 4.  

The site contains a single-family residence, associated outbuildings including a detached garage with 

associated pavement, and an existing gravel driveway. The parcel is a flag lot bounded on all sides by 

and single-family residences, with a small amount of frontage on the end of the panhandle to the east. 
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Per the preliminary geotechnical report, the site is underlain primarily by Vashon till. Till soils are not 

typically suitable for infiltration BMPs. See Section 6 for Geotechnical Engineering Study prepared by 

Earthwork Solutions NW.  

The site contains a single drainage basin which is part of Redmond Watershed 060 and is ultimately 

tributary to the Sammamish River. In the existing condition, the site drainage sheet flows southeasterly 

across the site and discharges from the SW corner of the site where it is intercepted by drainage 

structures in 134th Ave NE. The developed conditions will maintain the existing drainage pattern by 

discharging site stormwater to the existing stormwater infrastructure installed within 134th Ave NE. 

The project was designed to satisfy the requirements of the Department of Ecology’s 2012 Stormwater 

Management Manual for Western Washington as amended in 2014 (DOE Manual) as adopted by the 

City of Redmond Stormwater Technical Notebook Issue No. 7A (Technical Notebook). The project is 

subject to Minimum Requirements 1 - 9 as defined in Chapter 2 of the Technical Notebook. 
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Section 2 Minimum Requirements 

The project will comply with Minimum Requirements 1 - 9 of the Technical Notebook. Minimum 

requirements are listed and met as detailed below and determined from the City of Redmond flow 

chart included at the end of this section.  

Minimum Requirement #1:  Preparation of Stormwater Site Plans:  All projects meeting the thresholds 

in section 2.4 shall prepare a stormwater Site Plan for City review. Refer to the Preliminary Plat 

Submittal included under separate cover for detailed information about the proposed stormwater 

design. 

Minimum Requirement #2:  Construction Stormwater Pollution Prevention (SWPP):  See Section 5. A 

Construction SWPPP will be provided with the final engineering submittal. 

Minimum Requirement #3:  Source Control of Pollution:  All known, available and reasonable source 

control BMPs must be applied to all projects. Source control BMPs will be selected, designed, and 

maintained in accordance with the DOE Manual and the Technical Notebook. 

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 the existing natural 

discharge locations and will not cause adverse impacts downstream. 

Minimum Requirement #5:  On-Site Stormwater Management:  See Section 4 for LID Stormwater 

BMPs. 

Minimum Requirement #6:  Runoff Treatment:  See Section 4. The project is subject to Basic water 

quality treatment requirements as defined by the DOE Manual. Water quality requirements will be met 

by a combination detention/wetvault and lined bioretention swale.  

Minimum Requirement #7:  Flow Control:  See Section 4. The project is subject to the Flow Control 

Requirements as stated in Section 2.5.7 of the Technical Notebook and the DOE Manual. Flow control 

requirements will be met through the use of a combination detention/wetvault.  

Minimum Requirement #8:  Wetlands Protection:  The project will not discharge stormwater into a 

wetland either directly or indirectly through a conveyance system. Therefore, this Minimum 

Requirement is not applicable. Refer to Reconnaissance Report in Section 6.  
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Minimum Requirement #9 Operation and Maintenance: See Section 8. An operation and maintenance 

manual will be included with the final engineering submittal. 
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Section 3 Offsite Analysis 

An offsite analysis was conducted on November 9, 2017 an overcast day, with temperatures around 

48º F   and scattered rain to observe the downstream flow path of the site. 

TASK 1: DEFINE AND MAP THE STUDY AREA 

The project is comprised of one parcel (#1246700141). See Section 4 of this report for the Existing 

Conditions Exhibit and the Developed Conditions Exhibit. A Photo Exhibit and Downstream Path Exhibit 

are provided at the end of this section that show the study area boundaries and 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 was 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 underlain primarily by Vashon till, as sited in the Geotechnical Engineering Study 

included in Section 6.  

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

• The site is not located in an Erosion Hazard Area. (COR Critical Areas Map – Erosion Hazard 

Areas) 

• The site is not located in a Core Preservation Area. (COR Critical Areas Map – Fish and Wildlife 

Habitat Conservation Areas) 

• The site is not located in a 100-year flood plain or a FEMA floodway. (COR Critical Areas Map 

– Frequently Flooded Areas)  

• The site is not located in a Landslide Hazard Area. (COR Critical Areas Map –Landslide Hazard 

Areas) 

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

Areas) 

• The site is located in Redmond Watershed 060 and ultimately to the Sammamish River (COR 

Redmond Watershed Map) 

• The site does not contain slopes in excess of 40 percent. (See Existing Conditions Exhibit) 

• Per email coordination with the City of Redmond, there are no drainage complaints within ¼ 

mile of the site. Refer to emails included at the end of this section. 
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CRITICAL AREAS MAPS 
 
COR – Erosion Hazard Areas 
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COR – Fish and Wildlife Habitat Conservation Areas (Core Preservation Areas)  
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COR – Frequently Flooded Areas 
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COR – Historical Land Cover 
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COR – Landslide Hazard Areas 
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COR – Seismic Hazard Areas 
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COR – Redmond Watershed Map 
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TASK 3: FIELD INSPECTION 

A field inspection was conducted for the project at 10201 134th Ave NE on November 9, 2017, a 

cloudy day with temperatures around 48º F and scattered rain. 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 in a southeasterly direction. The 

site includes one single-family residence, various sheds, and paved and gravel access. The residence 

is surrounded by lawn with residential landscaping dissipating into scattered trees. 

Per the preliminary geotechnical report, the site is underlain primarily by Vashon till. Till soils are not 

typically suitable for infiltration BMPs. See Section 6 for Geotechnical Engineering Study prepared by 

Earthwork Solutions NW. 

UPSTREAM BASIN 

In the existing condition, surface runoff from adjacent properties west of the site sheet flows onto the 

site. The upstream area tributary to the site is approximately 1.84 acres. Lidar GIS data and aerial 

images were used to identify the existing structures and grading west of the project. In the developed 

condition, 1.18 acres of the upstream runoff will be collected and conveyed to the detention/wetvault 

and the remaining 0.66 acres of upstream runoff will bypass the site. Refer to the Upstream Areas 

Exhibit provided in Section 4.1 of this report.  
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TASK 4: DRAINAGE SYSTEM DESCRIPTION 

Downstream drainage paths were investigated approximately ¼ mile downstream from the site. Refer 

to the Downstream Drainage Exhibit for paths and photo locations referred to in this section.  

DOWNSTREAM DRAINAGE PATH 

Runoff from the site sheet flows south and east (Photo 1) and is collected in the public drainage ditch 

along 134th Ave NE. Flows are then conveyed along the drainage ditch on the west side of 134th Ave 

NE (Photo 2) where they continue south for approximately 600 ft through the ditch and driveway 

culverts. Flows then enter a tight-lined drainage system (Photo 3) and are routed east to the NE corner 

of NE 100th St and 134th Ave NE. (Photo 4). Flows continue east to a catch basin where flows are piped 

across NE 100th St (Photo 5). Flows outfall to a natural drainage channel where it continues for 

approximately 700 ft to the ¼ mile downstream point. 
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DOWNSTREAM PHOTOS 

 

Photo 1 – Looking west – Runoff sheet flows southeast from the site. 

 

 

 

Photo 2 – Looking south – Flows are collected in the drainage ditch on the west side of 134th Ave NE 
where they are conveyed south (~600 ft) through a series of driveway culverts. 
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Photo 3 – Looking southwest – Flows enter the tight line system through this culvert and are 
conveyed south to the catch basin in the gravel. 

 

 

 

Photo 4 – Looking east – Flows are conveyed east to this catch basin on the east side of 134th Ave 
NE, and continue through to the next two catch basins as shown in the photo. 
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Photo 5 – Looking south – Catch basin with a large custom grate, flows are conveyed south across 
the roadway to outfall into a stream. 

 

 

 

Photo 6 – Looking southeast – Flows exit the tight line system and enter the natural drainage 
channel. 
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1

Lyndsey Munkel

From: Alex Weatbrook
Sent: Friday, November 03, 2017 2:27 PM
To: Lyndsey Munkel
Subject: FW: Request for Drainage Information - Parcel #1246700141 - Blueline 17-134
Attachments: 17-132.pdf; 17-134.pdf

 
 
Alex Weatbrook | Engineer 
BLUELINE | www.thebluelinegroup.com 
d 425.250.7257 | o 425.216.4051 | f 425.216.4052 
LAND MATTERS : : Civil Engineering : : Land Use Planning 
 

From: Don Swayne [mailto:dswayne@REDMOND.GOV]  
Sent: Friday, November 03, 2017 2:25 PM 
To: Alex Weatbrook <aweatbrook@thebluelinegroup.com> 
Subject: RE: Request for Drainage Information ‐ Parcel #1246700141 ‐ Blueline 17‐134 
 
Alex, 
 
I see no drainage complaints within 1000 feet of sites.  Let me know if you have any other questions. 
 
Don Swayne 
City of Redmond 
425 556‐2735 
 

From: Alex Weatbrook [mailto:aweatbrook@thebluelinegroup.com]  
Sent: Friday, November 03, 2017 1:46 PM 
To: Don Swayne <dswayne@REDMOND.GOV> 
Cc: Lyndsey Munkel <LMunkel@thebluelinegroup.com> 
Subject: Request for Drainage Information ‐ Parcel #1246700141 ‐ Blueline 17‐134 
 
Hi Don, 
 
I am working on a development in Redmond on 134th Ave NE Parcel 1246700141, and I would like to get Redmond’s 
storm utility maps for reference on the surrounding drainage system. Could you provide me with the City’s storm map 
for this area? Also, is the City aware of any drainage issues or complaints in the area of the downstream path? 
 
I’ve attached a PDF showing our parcel. 
 
 
Thank you, 
 
Alex Weatbrook | Engineer 
BLUELINE | www.thebluelinegroup.com 
d 425.250.7257 | o 425.216.4051 | f 425.216.4052 
LAND MATTERS : : Civil Engineering : : Land Use Planning 
 
P.S. This is one of two emails that I’ve sent you regarding projects in the same area. 
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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 Technical Notebook and DOE Manual.  

4.1 FLOW CONTROL ANALYSIS AND DESIGN 

Per Section 2.9.3.1 of the Technical Notebook, WWHM, the most current version, is preferred. The 

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

2012).  

EXISTING CONDITIONS BASIN 

The existing basin consists of parcel #1246700141 (2.47 acres), minor frontage improvements along 

134th Ave NE (0.03 acres), and a portion of the upstream area west of the site (1.18 acres). Refer to 

the Existing Conditions Exhibit included on the following page.  

Per Section 2.5.7 of the Technical Notebook, the pre-developed condition to be matched shall be a 

forested land cover.  

EXISTING CONDITIONS AREAS 

Forest 
 Parcel Area     2.47 ac 
 Frontage (134th Ave NE)   0.03 ac 

 Total Forest (Soil Group C, Till)   2.50 ac 
 
Impervious 
 Upstream Area     0.77 ac 

 Total Forest (Soil Group C, Till)   0.77 ac 
 
Pervious 
 Upstream Area     0.41 ac 

 Total Forest (Soil Group C, Till)   0.41 ac 
 
Total Existing Condition    3.68 ac 
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DEVELOPED CONDITIONS BASIN 

The project proposes the creation of 14 single-family lots with associated access and landscaping, a 

combination detention/wetvault, associated utilities, and frontage improvements. The majority of 

developed runoff for the site will be routed to the onsite detention/wetvault and discharged to the 

storm drain conveyance system installed within 134th Ave NE. Refer to the Preliminary Plat Submittal.  

The developed basin consists of parcel #1246700141 (2.47 acres), minor frontage improvements 

along 134th Ave NE (0.03 acres), and a portion of the upstream area west of the site (1.18 acres). 

The majority of the parcel and future right-of-way areas (2.32 acres) will be routed to the 

detention/wetvault for flow control and water quality treatment. A portion of Road A and frontage 

improvements along 134th Ave NE cannot physically be routed to the detention/wetvault. The majority 

of this bypassed area will be routed to a lined bioretention swale for water quality treatment. Flow 

control credits are not taken for areas routed to the lined bioretention swale. Areas that cannot 

physically be routed to the detention vault have been modeled as bypass. A portion of the upstream 

area west of the site (1.18 acres) will be routed through the detention/wetvault. 

The site is located within the City of Redmond’s Residential Innovative (RIN) Zone which allows a 

maximum of 65% impervious coverage. Parcel areas will be modeled as the maximum allowed per 

zoning. Future right-of-way areas will be modeled based on the current site plan. Access tracts will be 

modeled at 95% impervious coverage and open space tracts will be modeled as 10% impervious 

coverage based on the current site plan. 

Per the City of Redmond typical section for the RIN zone (COR DG16 Rustic Street Section), a 10’ 

drainage swale is required along the north side of Road A and the east side of Road B. This drainage 

swale will be proposed as a lined bioretention swale along a portion of Road A. 

Refer to the developed conditions areas, WWHM 2012 printouts, and the Developed Conditions Exhibit 

included on the following pages. 
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DEVELOPED CONDITIONS AREAS: TRIBUTARY TO DETENTION/WETVAULT 

Pervious 
 Parcel Area     0.51 ac 
 Road A & Road B    0.13 ac 
 Tracts      0.18 ac 

Upstream Area     0.41 ac 

 Total Pervious (Soil Group C, Till)  1.23 ac 

Impervious 
 Parcel Area (65% Allowed per Zoning)  0.95 ac 
 Road A & Road B    0.50 ac 
 Tracts      0.05 ac 

Upstream Area     0.77 ac 

 Total Impervious    2.27 ac 
 
Total Tributary to Detention/Wetvault   3.50 ac 
 
 
DEVELOPED CONDITIONS BYPASS AREAS (TRIBUTARY TO BIORETENTION SWALE)* 

Pervious 
 Road A      0.05 ac 

 Total Pervious (Soil Group C, Till)  0.05 ac 

Impervious 
 Road A      0.10 ac 

 Total Impervious    0.10 ac 
 
Total Bypass Area Tributary to Bioretention Swale 0.15 ac 
 
*Flow control credits are not taken for areas routed to the lined bioretention swale. Areas that cannot 
physically be routed to the detention vault have been conservatively modeled as bypass. Flow control 
credit associated with the lined bioretention swale will be evaluated at final engineering. 
 
DEVELOPED CONDITIONS BYPASS AREAS (NOT TRIBUTARY TO BIORETENTION SWALE) 

Impervious 
 Frontage     0.03 ac 

 Total Impervious    0.03 ac 
 
Total Bypass Area     0.03 ac 
(Not Tributary to Bioretention Swale)  
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UPSTREAM BASIN  

As described in Section 3 of this report, the upstream area tributary to the site is 1.84 acres. Refer to 

the Upstream Areas Exhibit included on the following pages. 

Per Volume 3, Appendix B of the DOE Manual if the existing 100-year peak flow rate from any 

upstream off-site areas is greater than 50% of the 100-year developed peak flow rate (undetained) 

for the project site, then the runoff from the off-site area must not flow to the on-site flow control 

facility. The upstream areas and the corresponding WWHM output, are summarized below and the 

following page. 

The impervious coverage for the existing residential area is assumed to be 65% maximum 

impervious per Redmond Zoning Code 21.08.070, resulting in 1.20 acres of upstream impervious 

area. 

TOTAL UPSTREAM AREA 

Pervious 
 Upstream Area     0.64 ac 

 Total Pervious (Soil Group C, Till)  0.64 ac 

Impervious 
 Upstream Area (65%)    1.20 ac 

 Total Impervious    1.20 ac 
 
Total Upstream Area     1.84 ac 
 
Flow Frequency Return Periods for Predeveloped.  Upstream Basin POC #1 

Return Period              Flow(cfs) 

2 year                      0.4987 

5 year                      0.6467 

10 year                     0.7492 

25 year                     0.8843 

50 year                     0.9892 

100 year                    1.0978  
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DEVELOPED CONDITIONS AREAS: UNDETAINED 

Pervious 
 Site Pervious     0.87 ac 

 Total Pervious (Soil Group C, Till)  0.87 ac 

Impervious 
Site Impervious     1.63 ac 

 Total Impervious    1.63 ac 
 
Total Undetained Developed Conditions Areas  2.50 ac 
 

Flow Frequency Return Periods for Predeveloped.  Upstream Basin POC #1 

Return Period              Flow(cfs) 

2 year                      0.6775 

5 year                      0.8785 

10 year                     1.0178 

25 year                     1.2014 

50 year                     1.3439 

100 year                    1.4914  

 

The existing 100-year peak flow for the 1.84 acres of upstream area (1.098 cfs) is more than 50% of 

the developed, undetained 100-year peak flow (0.746 cfs). 

An upstream area of 1.18 acres will be collected and conveyed to the detention facility as the peak 

flowrate from this area is less than 50% of the developed, undetained 100-year peak flow. The 

adjusted upstream areas and the corresponding WWHM output, are summarized below and on the 

following page. 

UPSTREAM AREA (TRIBUTARY TO DETENTION/WET VAULT) 

Pervious 
 Upstream Area     0.41 ac 

 Total Pervious (Soil Group C, Till)  0.41 ac 

Impervious 
 Upstream Area (65%)    0.77 ac 

 Total Impervious    0.77 ac 
 
Total Upstream Area Tributary    1.18 ac 
to Detention/Wet Vault 
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Flow Frequency Return Periods for Predeveloped.  Upstream Basin POC #1 

Return Period              Flow(cfs) 

2 year                      0.3200 

5 year                      0.4149 

10 year                     0.4806 

25 year                     0.5673 

50 year                     0.6346 

100 year                    0.7042  

 

DEVELOPED CONDITIONS AREAS: UNDETAINED 

Pervious 
 Site Pervious     0.87 ac 

 Total Pervious (Soil Group C, Till)  0.87 ac 

Impervious 
Site Impervious     1.63 ac 

 Total Impervious    1.63 ac 
 
Total Undetained Developed Conditions Areas  2.50 ac 
 

Flow Frequency Return Periods for Predeveloped.  Upstream Basin POC #1 

Return Period              Flow(cfs) 

2 year                      0.6775 

5 year                      0.8785 

10 year                     1.0178 

25 year                     1.2014 

50 year                     1.3439 

100 year                    1.4914  

 

The existing 100-year peak flow for the 1.18 acres of upstream area tributary to the vault (0.704 cfs) 

is less than a 50% of the developed, undetained 100-year peak flow (0.746 cfs). The flow control 

facility is designed to compensate for the uncontrolled bypass area such that the net effect at the 

point of convergence downstream is the same with or without bypass. 

The remaining 0.66 acres will bypass the detention facility as the peak flowrate from this area is less 

than 50% of the developed, undetained 100-year peak flow. The upstream bypass area will not 

create a significant adverse impact to downstream drainage systems or properties, while meeting 

water quality requirements. 
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UPSTREAM BYPASS AREA 

Pervious 
 Bypass Area     0.23 ac 

 Total Pervious (Soil Group C, Till)  0.23 ac 

Impervious 
Bypass Area     0.43 ac 

 Total Impervious    0.43 ac 
 
Total Upstream Bypass Area    0.66 ac 
 

Flow Frequency Return Periods for Predeveloped.  Upstream Basin POC #1 

Return Period              Flow(cfs) 

2 year                      0.1788 

5 year                      0.2318 

10 year                     0.2686 

25 year                     0.3170 

50 year                     0.3546 

100 year                    0.3936  
 

The existing 100-year peak flow for the 0.66 acres of upstream bypass area (0.394 cfs) does not 

exceed 0.4 cfs per Volume 3, Appendix B. Runoff from the bypass area will not create a significant 

adverse impact to downstream drainage systems or properties and will meet water quality 

requirements. 

Runoff from both the 0.66 acres of upstream bypass area and the detention facility will converge 

within a quarter mile downstream of the project site discharge point. 
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UPSTREAM BYPASS AREA 

Pervious 
 Bypass Area     0.23 ac 

 Total Pervious (Soil Group C, Till)  0.23 ac 

Impervious 
Bypass Area     0.43 ac 

 Total Impervious    0.43 ac 
 
Total Upstream Bypass Area    0.66 ac 
 

UPSTREAM AREA (TRIBUTARY TO DETENTION/WET VAULT) 

Pervious 
 Upstream Area     0.41 ac 

 Total Pervious (Soil Group C, Till)  0.41 ac 

Impervious 
 Upstream Area (65%)    0.77 ac 

 Total Impervious    0.77 ac 
 
Total Upstream Area Tributary    1.18 ac 
to Detention/Wet Vault 
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                        WWHM2012  
                    PROJECT REPORT  
___________________________________________________________________ 
 
Project Name: 17134 Vault  
Site Name: Larkin Property  
Site Address: 134th Ave NE  
City     : Redmond  
Report Date: 11/8/2018  
Gage     : Seatac  
Data Start : 1948/10/01  
Data End : 2009/09/30  
(adjusted)  Precip Scale: 0.00  
Version Date: 2018/10/10   
Version : 4.2.16   
___________________________________________________________________ 
 
Low Flow Threshold for POC 1 : 50 Percent of the 2 Year  
___________________________________________________________________ 
 
High Flow Threshold for POC 1: 50 year  
___________________________________________________________________ 
 
PREDEVELOPED LAND USE   
 
Name   : Basin  1  
Bypass: No  
 
GroundWater: No  
 
Pervious Land Use           acre    
 C, Forest, Flat              2.5  
 C, Lawn, Flat                .41  
  
Pervious Total                2.91  
 
Impervious Land Use         acre   
 ROADS FLAT                   0.77  
  
Impervious Total              0.77  
 
Basin Total                   3.68  
 
___________________________________________________________________ 
 
 
Element Flows To:      
Surface               Interflow               Groundwater   
  
___________________________________________________________________ 
 
 
MITIGATED LAND USE   
 
Name   : Developed Site  
Bypass: No  
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GroundWater: No  
 
Pervious Land Use           acre    
 C, Lawn, Flat                1.23  
  
Pervious Total                1.23  
 
Impervious Land Use         acre   
 ROADS FLAT                   2.27  
  
Impervious Total              2.27  
 
Basin Total                   3.5  
 
___________________________________________________________________ 
 
 
Element Flows To:      
Surface               Interflow               Groundwater   
Vault  1              Vault  1                
___________________________________________________________________ 
 
 
Name   : Vault  1  
Width :       48 ft.  
Length :      61 ft.  
Depth:          10.6 ft.  
Discharge Structure   
Riser Height: 9.6 ft.  
Riser Diameter: 12 in.  
Orifice 1 Diameter: 1.6875 in.  Elevation: 0 ft.  
Orifice 2 Diameter: 1.8125 in.  Elevation: 6.1 ft.  
Orifice 3 Diameter: 2.5 in.  Elevation: 8.7 ft.  
 
Element Flows To:      
Outlet 1              Outlet 2           
  
___________________________________________________________________ 
 
 
  
             Vault Hydraulic Table  
 Stage(feet)  Area(ac.)  Volume(ac-ft.) Discharge(cfs) Infilt(cfs)    
0.0000      0.067      0.000      0.000      0.000  
0.1178      0.067      0.007      0.026      0.000  
0.2356      0.067      0.015      0.037      0.000  
0.3533      0.067      0.023      0.045      0.000  
0.4711      0.067      0.031      0.053      0.000  
0.5889      0.067      0.039      0.059      0.000  
0.7067      0.067      0.047      0.065      0.000  
0.8244      0.067      0.055      0.070      0.000  
0.9422      0.067      0.063      0.075      0.000  
1.0600      0.067      0.071      0.079      0.000  
1.1778      0.067      0.079      0.083      0.000  
1.2956      0.067      0.087      0.088      0.000  
1.4133      0.067      0.095      0.091      0.000  
1.5311      0.067      0.102      0.095      0.000  
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1.6489      0.067      0.110      0.099      0.000  
1.7667      0.067      0.118      0.102      0.000  
1.8844      0.067      0.126      0.106      0.000  
2.0022      0.067      0.134      0.109      0.000  
2.1200      0.067      0.142      0.112      0.000  
2.2378      0.067      0.150      0.115      0.000  
2.3556      0.067      0.158      0.118      0.000  
2.4733      0.067      0.166      0.121      0.000  
2.5911      0.067      0.174      0.124      0.000  
2.7089      0.067      0.182      0.127      0.000  
2.8267      0.067      0.190      0.129      0.000  
2.9444      0.067      0.197      0.132      0.000  
3.0622      0.067      0.205      0.135      0.000  
3.1800      0.067      0.213      0.137      0.000  
3.2978      0.067      0.221      0.140      0.000  
3.4156      0.067      0.229      0.142      0.000  
3.5333      0.067      0.237      0.145      0.000  
3.6511      0.067      0.245      0.147      0.000  
3.7689      0.067      0.253      0.150      0.000  
3.8867      0.067      0.261      0.152      0.000  
4.0044      0.067      0.269      0.154      0.000  
4.1222      0.067      0.277      0.156      0.000  
4.2400      0.067      0.285      0.159      0.000  
4.3578      0.067      0.292      0.161      0.000  
4.4756      0.067      0.300      0.163      0.000  
4.5933      0.067      0.308      0.165      0.000  
4.7111      0.067      0.316      0.167      0.000  
4.8289      0.067      0.324      0.169      0.000  
4.9467      0.067      0.332      0.171      0.000  
5.0644      0.067      0.340      0.173      0.000  
5.1822      0.067      0.348      0.175      0.000  
5.3000      0.067      0.356      0.177      0.000  
5.4178      0.067      0.364      0.179      0.000  
5.5356      0.067      0.372      0.181      0.000  
5.6533      0.067      0.380      0.183      0.000  
5.7711      0.067      0.387      0.185      0.000  
5.8889      0.067      0.395      0.187      0.000  
6.0067      0.067      0.403      0.189      0.000  
6.1244      0.067      0.411      0.205      0.000  
6.2422      0.067      0.419      0.226      0.000  
6.3600      0.067      0.427      0.240      0.000  
6.4778      0.067      0.435      0.251      0.000  
6.5956      0.067      0.443      0.261      0.000  
6.7133      0.067      0.451      0.270      0.000  
6.8311      0.067      0.459      0.278      0.000  
6.9489      0.067      0.467      0.285      0.000  
7.0667      0.067      0.475      0.293      0.000  
7.1844      0.067      0.482      0.300      0.000  
7.3022      0.067      0.490      0.306      0.000  
7.4200      0.067      0.498      0.312      0.000  
7.5378      0.067      0.506      0.319      0.000  
7.6556      0.067      0.514      0.325      0.000  
7.7733      0.067      0.522      0.330      0.000  
7.8911      0.067      0.530      0.336      0.000  
8.0089      0.067      0.538      0.341      0.000  
8.1267      0.067      0.546      0.347      0.000  
8.2444      0.067      0.554      0.352      0.000  
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8.3622      0.067      0.562      0.357      0.000  
8.4800      0.067      0.570      0.362      0.000  
8.5978      0.067      0.577      0.367      0.000  
8.7156      0.067      0.585      0.393      0.000  
8.8333      0.067      0.593      0.439      0.000  
8.9511      0.067      0.601      0.466      0.000  
9.0689      0.067      0.609      0.489      0.000  
9.1867      0.067      0.617      0.509      0.000  
9.3044      0.067      0.625      0.527      0.000  
9.4222      0.067      0.633      0.543      0.000  
9.5400      0.067      0.641      0.559      0.000  
9.6578      0.067      0.649      0.721      0.000  
9.7756      0.067      0.657      1.345      0.000  
9.8933      0.067      0.665      2.074      0.000  
10.011      0.067      0.672      2.611      0.000  
10.129      0.067      0.680      2.918      0.000  
10.247      0.067      0.688      3.172      0.000  
10.364      0.067      0.696      3.405      0.000  
10.482      0.067      0.704      3.621      0.000  
10.600      0.067      0.712      3.824      0.000  
10.718      0.066      0.674      4.015      0.000  
___________________________________________________________________ 
 
Name   : Basin  2  
Bypass: Yes  
 
GroundWater: No  
 
Pervious Land Use           acre    
 C, Lawn, Flat                .05  
  
Pervious Total                0.05  
 
Impervious Land Use         acre   
 ROADS FLAT                   0.13  
  
Impervious Total              0.13  
 
Basin Total                   0.18  
 
___________________________________________________________________ 
 
 
Element Flows To:      
Surface               Interflow               Groundwater   
  
___________________________________________________________________ 
 
 
___________________________________________________________________ 
 
                     ANALYSIS RESULTS  
 
                Stream Protection Duration  
 
___________________________________________________________________ 
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Predeveloped Landuse Totals for POC #1  
Total Pervious Area:2.91  
Total Impervious Area:0.77  
___________________________________________________________________ 
 
Mitigated Landuse Totals for POC #1  
Total Pervious Area:1.28  
Total Impervious Area:2.4  
___________________________________________________________________ 
 
Flow Frequency Return Periods for Predeveloped.  POC #1  
Return Period         Flow(cfs)  
2 year                  0.359141  
5 year                  0.477617  
10 year                 0.561365  
25 year                 0.673432  
50 year                 0.761581  
100 year                0.853825  
 
Flow Frequency Return Periods for Mitigated.  POC #1  
Return Period         Flow(cfs)  
2 year                  0.188  
5 year                  0.263824  
10 year                 0.323234  
25 year                 0.409696  
50 year                 0.483015  
100 year                0.564532  
___________________________________________________________________ 
 
Stream Protection Duration  
Annual Peaks for Predeveloped and Mitigated.  POC #1  
Year         Predeveloped    Mitigated   
1949           0.511          0.169  
1950           0.476          0.187  
1951           0.365          0.340  
1952           0.247          0.150  
1953           0.234          0.154  
1954           0.300          0.151  
1955           0.316          0.200  
1956           0.306          0.186  
1957           0.403          0.193  
1958           0.279          0.163  
1959           0.249          0.159  
1960           0.393          0.314  
1961           0.332          0.165  
1962           0.235          0.129  
1963           0.317          0.162  
1964           0.286          0.160  
1965           0.393          0.170  
1966           0.262          0.143  
1967           0.486          0.209  
1968           0.444          0.162  
1969           0.333          0.171  
1970           0.341          0.163  
1971           0.380          0.194  
1972           0.455          0.214  
1973           0.237          0.145  
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1974           0.362          0.147  
1975           0.425          0.212  
1976           0.315          0.165  
1977           0.253          0.129  
1978           0.322          0.169  
1979           0.426          0.130  
1980           0.552          0.206  
1981           0.347          0.174  
1982           0.572          0.372  
1983           0.367          0.179  
1984           0.267          0.147  
1985           0.333          0.166  
1986           0.385          0.290  
1987           0.424          0.308  
1988           0.249          0.144  
1989           0.311          0.122  
1990           0.913          0.336  
1991           0.640          0.334  
1992           0.274          0.155  
1993           0.204          0.154  
1994           0.207          0.112  
1995           0.308          0.182  
1996           0.495          0.329  
1997           0.408          0.359  
1998           0.301          0.171  
1999           0.665          0.205  
2000           0.357          0.164  
2001           0.328          0.155  
2002           0.456          0.301  
2003           0.417          0.144  
2004           0.624          0.649  
2005           0.356          0.200  
2006           0.331          0.183  
2007           0.777          0.437  
2008           0.642          0.571  
2009           0.442          0.226  
___________________________________________________________________ 
 
Stream Protection Duration  
Ranked Annual Peaks for Predeveloped and Mitigated.  POC #1  
Rank     Predeveloped        Mitigated   
1         0.9129              0.6494  
2         0.7773              0.5710  
3         0.6655              0.4371  
4         0.6416              0.3716  
5         0.6404              0.3594  
6         0.6236              0.3400  
7         0.5721              0.3356  
8         0.5519              0.3339  
9         0.5108              0.3288  
10        0.4953              0.3138  
11        0.4860              0.3081  
12        0.4763              0.3012  
13        0.4558              0.2899  
14        0.4554              0.2262  
15        0.4437              0.2140  
16        0.4423              0.2118  
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17        0.4257              0.2092  
18        0.4251              0.2056  
19        0.4239              0.2052  
20        0.4165              0.1999  
21        0.4081              0.1997  
22        0.4027              0.1935  
23        0.3932              0.1930  
24        0.3927              0.1869  
25        0.3847              0.1857  
26        0.3805              0.1830  
27        0.3675              0.1822  
28        0.3645              0.1795  
29        0.3620              0.1736  
30        0.3574              0.1714  
31        0.3559              0.1708  
32        0.3472              0.1703  
33        0.3409              0.1692  
34        0.3334              0.1692  
35        0.3329              0.1662  
36        0.3323              0.1651  
37        0.3310              0.1649  
38        0.3283              0.1635  
39        0.3218              0.1630  
40        0.3166              0.1626  
41        0.3156              0.1619  
42        0.3147              0.1615  
43        0.3107              0.1600  
44        0.3079              0.1590  
45        0.3060              0.1555  
46        0.3009              0.1553  
47        0.2997              0.1545  
48        0.2858              0.1542  
49        0.2786              0.1513  
50        0.2742              0.1497  
51        0.2665              0.1469  
52        0.2624              0.1465  
53        0.2527              0.1452  
54        0.2495              0.1444  
55        0.2485              0.1436  
56        0.2469              0.1427  
57        0.2372              0.1301  
58        0.2348              0.1294  
59        0.2343              0.1292  
60        0.2073              0.1224  
61        0.2039              0.1118  
___________________________________________________________________ 
 
Stream Protection Duration  
POC #1  
The Facility PASSED  
  
The Facility PASSED.  
  
Flow(cfs) Predev  Mit Percentage Pass/Fail  
0.1796    2607    2321   89     Pass  
0.1854    2336    1881   80     Pass  
0.1913    2095    1514   72     Pass  
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0.1972    1888    1224   64     Pass  
0.2031    1723    1055   61     Pass  
0.2090    1584    976    61     Pass  
0.2148    1418    908    64     Pass  
0.2207    1297    865    66     Pass  
0.2266    1168    823    70     Pass  
0.2325    1059    781    73     Pass  
0.2384    969     752    77     Pass  
0.2442    885     715    80     Pass  
0.2501    808     681    84     Pass  
0.2560    746     659    88     Pass  
0.2619    691     624    90     Pass  
0.2678    639     588    92     Pass  
0.2736    583     544    93     Pass  
0.2795    525     499    95     Pass  
0.2854    469     446    95     Pass  
0.2913    426     408    95     Pass  
0.2971    385     366    95     Pass  
0.3030    356     326    91     Pass  
0.3089    326     285    87     Pass  
0.3148    301     244    81     Pass  
0.3207    276     216    78     Pass  
0.3265    246     183    74     Pass  
0.3324    231     162    70     Pass  
0.3383    208     148    71     Pass  
0.3442    198     132    66     Pass  
0.3501    188     116    61     Pass  
0.3559    177     108    61     Pass  
0.3618    170     98     57     Pass  
0.3677    156     91     58     Pass  
0.3736    147     85     57     Pass  
0.3795    139     77     55     Pass  
0.3853    129     75     58     Pass  
0.3912    118     72     61     Pass  
0.3971    110     68     61     Pass  
0.4030    105     63     60     Pass  
0.4088    101     57     56     Pass  
0.4147    95      54     56     Pass  
0.4206    85      51     60     Pass  
0.4265    77      51     66     Pass  
0.4324    70      48     68     Pass  
0.4382    69      43     62     Pass  
0.4441    63      43     68     Pass  
0.4500    62      42     67     Pass  
0.4559    60      42     70     Pass  
0.4618    58      40     68     Pass  
0.4676    53      38     71     Pass  
0.4735    48      37     77     Pass  
0.4794    44      35     79     Pass  
0.4853    41      35     85     Pass  
0.4912    37      32     86     Pass  
0.4970    33      31     93     Pass  
0.5029    32      28     87     Pass  
0.5088    30      26     86     Pass  
0.5147    28      25     89     Pass  
0.5205    27      24     88     Pass  
0.5264    27      23     85     Pass  
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0.5323    25      22     88     Pass  
0.5382    25      20     80     Pass  
0.5441    25      20     80     Pass  
0.5499    23      17     73     Pass  
0.5558    20      16     80     Pass  
0.5617    19      14     73     Pass  
0.5676    18      13     72     Pass  
0.5735    17      8      47     Pass  
0.5793    16      6      37     Pass  
0.5852    16      5      31     Pass  
0.5911    15      5      33     Pass  
0.5970    15      5      33     Pass  
0.6029    14      5      35     Pass  
0.6087    13      4      30     Pass  
0.6146    11      4      36     Pass  
0.6205    10      3      30     Pass  
0.6264    8       2      25     Pass  
0.6322    7       2      28     Pass  
0.6381    7       2      28     Pass  
0.6440    5       2      40     Pass  
0.6499    5       2      40     Pass  
0.6558    5       0      0      Pass  
0.6616    5       0      0      Pass  
0.6675    4       0      0      Pass  
0.6734    4       0      0      Pass  
0.6793    4       0      0      Pass  
0.6852    3       0      0      Pass  
0.6910    3       0      0      Pass  
0.6969    2       0      0      Pass  
0.7028    2       0      0      Pass  
0.7087    2       0      0      Pass  
0.7145    2       0      0      Pass  
0.7204    2       0      0      Pass  
0.7263    2       0      0      Pass  
0.7322    2       0      0      Pass  
0.7381    2       0      0      Pass  
0.7439    2       0      0      Pass  
0.7498    2       0      0      Pass  
0.7557    2       0      0      Pass  
0.7616    2       0      0      Pass  
_____________________________________________________ 
 
___________________________________________________________________ 
 
Water Quality BMP Flow and Volume for POC #1   
On-line facility volume: 0.3167 acre-feet  
On-line facility target flow: 0.3624 cfs.   
Adjusted for 15 min: 0.3624 cfs.   
Off-line facility target flow: 0.2034 cfs.   
Adjusted for 15 min: 0.2034 cfs.   
___________________________________________________________________ 
 
Perlnd and Implnd Changes   
 No changes have been made.  
___________________________________________________________________ 
 
 
This program and accompanying documentation are provided 'as-is' without warranty of any kind.  
The entire risk regarding the performance and results of this program is assumed by End User.   
Clear Creek Solutions Inc. and the governmental licensee or sublicensees disclaim all warranties, 
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either expressed or implied, including but not limited to implied warranties of program and 
accompanying documentation.  In no event shall Clear Creek Solutions Inc. be liable for any 
damages whatsoever (including without limitation to damages for loss of business profits, loss of 
business information, business interruption, and the like) arising out of the use of, or 
inability to use this program even if Clear Creek Solutions Inc. or their authorized 
representatives have been advised of the possibility of such damages.  Software Copyright © by : 
Clear Creek Solutions, Inc. 2005-2018; All Rights Reserved. 
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4.2 WATER QUALITY ANALYSIS AND DESIGN 

The project will provide basic water quality treatment. The project will provide treatment for parcel, 

future right-of-way areas, and upstream areas tributary to the vault via a combined detention/wetvault. 

Per Section 2.5.6 of the Technical Notebook, when using an approved continuous runoff model, the 

water quality design storm volume shall be equal to the simulated daily volume that represents the 

upper limit of the range of daily volumes that accounts for 91% of the entire runoff volume over a multi-

decade period of record. The dead storage volume provided will be equal to or greater than the 

required volume, in addition to 1’ of sediment storage.  

Per the WWHM 2012 printout below, the required volume for dead storage for the developed site is 

equal to 0.3167 ac-ft (13,796 CF). The dead storage will be provided below the outlet elevation within 

the vault. Dead storage will be 6.4’ feet deep. The total dead storage volume is provided with a portion 

of vault cells 1 and 2 each having dimensions of 40’ x 20.84’ x 6.4’ and a portion of cell 3 having 

dimensions of 40’ x 13’ x 6.4’ totaling 13,998 CF, which exceeds the minimum required. 
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The project will provide treatment for the portions of Road A (0.15 acres) that cannot physically be 

routed to the vault via lined bioretention swale. Per Section 7.4 of the DOE Manual (BMP T7.30), soil 

depth must be a minimum of 18 inches to provide water quality treatment. At least 1.5’ of bioretention 

soil media will be provided in order to satisfy water quality requirements.  
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4.3 LID FEASIBILITY ANALYSIS 

The City of Redmond adopted Ecology’s 2012 Stormwater Management Manual for Western 

Washington as amended in 2014. The project requires LID to be evaluated per Table I-2.5.1: Onsite 

Stormwater Management Requirements for Projects Triggering Minimum Requirements #1-#9 found 

in the 2014 SWMMWW. Redevelopment on any parcel inside the UGA must meet the Low Impact 

Development Performance Standard and BMP T5.13 or List #2. 

See below for a feasibility evaluation of each BMP from List #2. 

Lawn and landscaped areas: 

Post-Construction Soil Quality and Depth in accordance with BMP T5.13 in Chapter 5 of Volume V of 

the SWMMWW. 

BMP T5.13 will be implemented in non-impervious areas. 

Roofs: 

Full Dispersion in accordance with BMP T5.30 in Chapter 5 of Volume V of the SWMMWW, or 

Downspout Full Infiltration Systems in accordance with BMP T5.10A in Section 3.1.1 of Volume III of 

the SWMMWW. 

Full dispersion per BMP T5.30 is not feasible as the site does not allow 65% of the area to be 

preserved in a forested condition. Downspout Full Infiltration Systems will not be implemented 

onsite. Per the geotechnical engineer, onsite soils are not suitable for infiltration. 

Bioretention (See Chapter 7 of Volume V of the SWMMWW) facilities that have a minimum horizontally 

projected surface area below the overflow which is at least 5% of the of the total surface area draining 

to it. 

Poor soils in combination with small lot size dictated by zoning precludes the use of bioretention. 

Downspout Dispersion Systems in accordance with BMP T5.10B in Section 3.1.2 of Volume III of the 

SWMMWW. 

BMP T5.10B will not be implemented as the available flow path does not meet BMP design 

criteria. 

Perforated Stub-out Connections in accordance with BMP T5.10C in Section 3.1.3 of Volume III of the 

SWMMWW.  

BMP T5.10C will be implemented where feasible, as evaluated during final engineering. 
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Other hard surfaces: 

Full Dispersion in accordance with BMP T5.30 in Chapter 5 of Volume V of the SWMMWW. 

Full dispersion per BMP T5.30 is not feasible as the site does not allow 65% of the area to 

be preserved in a forested condition.  

Permeable pavement in accordance with BMP T5.15 in Chapter 5 of Volume V of the SWMMWW. 

Permeable pavement will not be implemented onsite. Per the geotechnical engineer, onsite soils 

are not suitable for infiltration. 

Bioretention (See Chapter 7, Volume V of the SWMMWW) facilities that have a minimum horizontally 

projected surface area below the overflow which is at least 5% of the total surface area draining to it. 

Though onsite soils are poor and not suitable for infiltration, lined bioretention swales will be 

utilized for areas that will not be treated using dead storage (Road A). The swales will be part of 

the storm water conveyance system and also provide opportunities for water quality treatment 

and some level of flow attenuation. 

Sheet Flow Dispersion in accordance with BMP T5.12, or Concentrated Flow Dispersion in 

accordance with BMP T5.11 in Chapter 5 of Volume V of the SWMMWW. 

BMP T5.11 and BMP T5.12 will not be implemented as the available flow path does not 

meet BMP design criteria.  
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4.4 CONVEYANCE SYSTEM ANALYSIS AND DESIGN 

The conveyance system will be designed in accordance with the Technical Notebook and the DOE 

Manual. Conveyance system analysis and design will be provided at final engineering.  
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Section 5 Stormwater Pollution Prevention Plan 

Design of the SWPPP will be completed in accordance with the Technical Notebook and the DOE 

Manual. The SWPPP will be provided with the final engineering submittal. 
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Section 6 Special Reports and Studies  

Additional reports and studies within this section include the following: 

• Geotechnical Engineering Study, dated November 1, 2017, prepared by Earth Solutions NW, 

LLC 

• Wetland Reconnaissance, dated October 26, 2017, prepared by Aquatica Environmental 

Consulting, LLC 

These reports are included on the following pages. 
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GEOTECHNICAL ENGINEERING STUDY
PROPOSED RESIDENTIAL DEVELOPMENT
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Drwn. CAM

Checked CGH Date Oct. 2017

Date 10/12/2017 Proj. No. 5564

Plate 1

Earth Solutions NWLLC

Geotechnical Engineering, Construction Monitoring

Earth
Solutions

NWLLC

Earth
Solutions

NW LLC
and Environmental Sciences

Vicinity Map
Larkin Property

King County (Redmond), Washington

Reference:
King County, Washington
Map 536
By The Thomas Guide
Rand McNally
32nd Edition

NORTH

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.

SITE
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Drwn. CAM

Checked CGH Date Oct. 2017

Date 10/12/2017 Proj. No. 5564

Plate 2

Earth Solutions NWLLC

Geotechnical Engineering, Construction Monitoring

Earth
Solutions

NWLLC

Earth
Solutions

NW LLC
and Environmental Sciences

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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Approximate Location of
ESNW Test Pit, Proj. No.
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King County (Redmond), Washington
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Plate 3

Earth Solutions NWLLC
Geotechnical Engineering, Construction Monitoring

and Environmental Sciences

Earth
Solutions

NWLLC

Earth
Solutions

NW LLC

RETAINING WALL DRAINAGE DETAIL
Larkin Property

King County (Redmond), Washington

NOTES:

Free-draining Backfill should consist
of soil having less than 5 percent fines.
Percent passing No. 4 sieve 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-inch
Drain Rock.

LEGEND:

Free-draining Structural Backfill

1-inch Drain Rock

18" Min.

Structural
Fill

Perforated Rigid Drain Pipe
(Surround in Drain Rock)

SCHEMATIC ONLY - NOT TO SCALE
NOT A CONSTRUCTION DRAWING

ATTACHMENT 21



Drwn. CAM

Checked CGH Date Oct. 2017

Date 10/26/2017 Proj. No. 5564

Plate 4

Earth Solutions NWLLC
Geotechnical Engineering, Construction Monitoring

and Environmental Sciences

Earth
Solutions

NWLLC

Earth
Solutions

NW LLC

FOOTING DRAIN DETAIL
Larkin Property

King County (Redmond), Washington

Slope

Perforated Rigid Drain Pipe
(Surround in Drain Rock)

18" 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-inch Drain Rock

SCHEMATIC ONLY - NOT TO SCALE
NOT A CONSTRUCTION DRAWING
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AQUATICA 
Environmental Consulting, LLC 

PO Box 308 
Duvall, Washington 98019 

 
 
October 26, 2017 

 
#17-312 

Mr. Mike Walsh, Principal 
Terrene Homes 
2630 116th AVE NE, Ste 200 
Bellevue, WA 98004 
 
 
REFERENCE: Wetland Reconnaissance  
SUBJECT: Parcel #1246700141, Kirkland/Redmond Area 
 
 
Dear Mike: 
 
On October 26, 2017, I visited the 2.4-acre parcel located at 10201 134th Avenue NE (Figure 1), to 
evaluate the property and surrounding area for wetlands and streams.   
 

 
Figure 1.  Vicinity Map (Source:  King County 2017) 
 
Prior to the site visit, background information reviewed included weather data, the King County iMAP 
and the Natural Resources Conservation Service (NRCS) soil maps.   
 

SITE 
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After an unusually dry summer, the Seattle area has had a wet fall.  September had three times the 
average rainfall for the month, and as of the date of this site visit, October had already had almost a half 
an inch more rainfall that what is usually recorded for the month.    
 
iMAP, does not depict any wetlands or streams on the subject property (Figure 2).  The NRCS has 
mapped the subject property and the surrounding area as Alderwood sandy, gravelly loam, 0-8 percent 
slopes.  Alderwood soils are typically upland soils although may contain inclusions of small areas of 
hydric soils in depressions and drainageways not included at the mapped scale.   
 

 
Figure 2.  King County iMAP (Source:  King County 2017) 
 
The subject property is located within an area of single family houses, which surround the property on 
all sides.  The property has been maintained as lawn, with a few scattered western red cedar (Thuja 
plicata) and Douglas fir (Pseudotsuga menziesii) trees.  The lawn is mowed and is made up of common 

Gated Entry Drive 
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lawn grasses such as bentgrass (Agrostis stolonifera.), rye grass (Lolium perenne) with cat’s ear 
(Hypochaeris radicata) common in the lawn areas.  The soil was not hydric, and was observed to be a 
10YR 4/3 sandy loam.  No evidence of wetland hydrology was observed on the property.  There was no 
evidence of wetlands on or near the subject property.  Data from a sample plot from one of the lower 
elevation portions of the lawn is attached.   
 
There is a roadside ditch along 134th Avenue NE, that crosses a small portion of the property.  This ditch 
was reviewed north of the property and does not appear to convey natural waters, but rather runoff from 
developed areas.  The bottom of the ditch was predominantly vegetated and there was little sorting of 
substrate materials. Despite recent heavy rainfall there was no water in the ditch.  This ditch appears to 
function as a stormwater conveyance, and not as a stream.   
 
Should you have any questions, please call me at (425) 802-8988. 
 
 
Sincerely, 
 
Aquatica Environmental Consulting, LLC  
 

 
 
Teresa Opolka 
Wetland Ecologist, PWS 
 
Attachment 
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WETLAND DETERMINATION DATA FORM – Western Mountains, Valleys, and Coast Region 
 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                            Local relief (concave, convex, none):                                        Slope (%):                  

Subregion (LRR):                                                                       Lat:                                               Long:                                                 Datum:                        

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               

Hydric Soil Present?  Yes                 No               

Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 

within a Wetland?                   Yes                   No               

Remarks: 

 

VEGETATION – Use scientific names of plants. 

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 

Total Number of Dominant    
Species Across All Strata:                               (B) 

Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        

OBL species                        x 1 =                       

FACW species                        x 2 =                       

FAC species                        x 3 =                       

FACU species                        x 4 =                       

UPL species                        x 5 =                       

Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  

       1 - Rapid Test for Hydrophytic Vegetation 

       2 - Dominance Test is >50% 

       3 - Prevalence Index is  3.0
1
 

       4 - Morphological Adaptations
1
 (Provide supporting 

            data in Remarks or on a separate sheet) 

       5 - Wetland Non-Vascular Plants
1
 

       Problematic Hydrophytic Vegetation
1
 (Explain) 

1
Indicators of hydric soil and wetland hydrology must 

be present, unless disturbed or problematic. 

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:                           )                           % Cover    Species?    Status    

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

                                                                                                                = Total Cover 
Sapling/Shrub Stratum   (Plot size:                           ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

                                                                                                                = Total Cover 
Herb Stratum   (Plot size:                           ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

                                                                                                               = Total Cover 
Woody Vine Stratum   (Plot size:                           ) 

1.                                                                                                                                               

2.                                                                                                                                               

                                                                                                               = Total Cover 
% Bare Ground in Herb Stratum                         

Hydrophytic  
Vegetation 
Present?                 Yes                 No             

Remarks: 
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SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type

1
       Loc

2
           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1
Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         

2
Location:  PL=Pore Lining, M=Matrix.

Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils
3
: 

       Histosol (A1)        Sandy Redox (S5)        2 cm Muck (A10) 

       Histic Epipedon (A2)        Stripped Matrix (S6)        Red Parent Material (TF2) 

       Black Histic (A3)        Loamy Mucky Mineral (F1) (except MLRA 1)        Very Shallow Dark Surface (TF12) 

       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Other (Explain in Remarks) 

       Depleted Below Dark Surface (A11)        Depleted Matrix (F3) 

       Thick Dark Surface (A12)        Redox Dark Surface (F6) 
3
Indicators of hydrophytic vegetation and 

       Sandy Mucky Mineral (S1)         Depleted Dark Surface (F7)      wetland hydrology must be present, 

       Sandy Gleyed Matrix (S4)        Redox Depressions (F8)      unless disturbed or problematic. 

Restrictive Layer (if present): 

     Type:                                                                

     Depth (inches):                                                 

 

 

Hydric Soil Present?     Yes                 No             

Remarks: 

 

 

 

HYDROLOGY 

Wetland Hydrology Indicators:   

Primary Indicators (minimum of one required; check all that apply)                                                           Secondary Indicators (2 or more required) 

       Surface Water (A1)        Water-Stained Leaves (B9) (except        Water-Stained Leaves (B9) (MLRA 1, 2, 

       High Water Table (A2)             MLRA 1, 2, 4A, and 4B)             4A, and 4B) 

       Saturation (A3)        Salt Crust (B11)        Drainage Patterns (B10) 

       Water Marks (B1)         Aquatic Invertebrates (B13)        Dry-Season Water Table (C2) 

       Sediment Deposits (B2)         Hydrogen Sulfide Odor (C1)        Saturation Visible on Aerial Imagery (C9) 

       Drift Deposits (B3)         Oxidized Rhizospheres along Living Roots (C3)        Geomorphic Position (D2) 

       Algal Mat or Crust (B4)        Presence of Reduced Iron (C4)        Shallow Aquitard (D3) 

       Iron Deposits (B5)        Recent Iron Reduction in Tilled Soils (C6)        FAC-Neutral Test (D5) 

       Surface Soil Cracks (B6)        Stunted or Stressed Plants (D1) (LRR A)        Raised Ant Mounds (D6) (LRR A) 

       Inundation Visible on Aerial Imagery (B7)        Other (Explain in Remarks)        Frost-Heave Hummocks (D7) 

       Sparsely Vegetated Concave Surface (B8) 

Field Observations: 

Surface Water Present? Yes             No             Depth (inches):                           

Water Table Present?  Yes             No             Depth (inches):                           

Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

Wetland Hydrology Present?    Yes                 No             

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: 
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Section 7 Other Permits  

No other permits are required at this time.
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Section 8 Operation and Maintenance 

An operation and maintenance manual will be included with the final engineering submittal. The 

operation and maintenance manual will be prepared in accordance with the COR O&M Manual 

Template found in Appendix L of the Technical Notebook. 
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Section 9 Bond Quantities 

A bond quantity worksheet will be provided with the final engineering submittal, if required. 
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