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Section 1 Project Overview 

The Hawks Glen project is associated with the address 17656 NE 116th St in Redmond, WA 98052 

and consists of one parcel (2526059067) totaling an onsite private property area of approximately 

9.77 acres.  The project proposes frontage improvements along NE 116th St and 178th Ave West as 

well as development of the existing site into a residential neighborhood of 25 single family homes 

and 1  duplex with associated infrastructure, stormwater drainage facilities, and open space. More 

generally the site is located in the SE Section 25, Township 26N, Range 5 E. Please see the vicinity 

map below: 

 
Vicinity Map 
not to scale 

 

The site is bound by a wetland and single family development to the west, NE 116th Street to the 

South, 178th Street NE to the east and single family development to the north.  The site has access 

off NE 116th Street via an existing driveway which is to be abandoned.  The site currently contains 1 

single family residence, detached garage with asphalt driveway, gravel areas and outbuildings.   
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There are 5 distinct areas classified by Wetland Resources as Critical Areas.  Wetland A is a category 

IV wetland located along the south western corner of the site.  Wetland B is Category III wetland 

located offsite to the west whose buffer extends onto the site.  Wetlands C and D are Class III 

wetlands that are adjacent to Monticello Creek in the northern part of the site which is wooded.  

Wetland E is a Category II wetland located offsite between the north eastern part of the site and 

178th Ave W.  The remainder of the site is predominately covered with grass and pasture areas with 

some existing landscaping around the existing residence.  

In the developed condition the critical areas and buffers will be protected in critical area tracts and 

the remainder of the site will be developed which includes removal of the onsite structures, 

hardscape and pasture and installation of 27 residential units and associated infrastructure. Access 

in the developed condition will be from 178th Street NE.   

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.  Flows exit the site through 2 separate points but join together in the same 

stream less than ¼ mile from the site. The project area is tributary to sub-basin 490080 according 

the City of Redmond GIS Watershed boundaries. Flows ultimately discharge into the Sammamish 

River over 5 miles 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 silty fine sand to fine sandy silt and is considered 

typical of glacial deposits as shown 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.  

Basin 5 has been requested by City staff to be modeled separately from the rest of the site.  City 

staff has asked for the runoff from Basin 5 be directed to sheet flow into NE 116th st and into the 

City’s east-flowing storm drain system.  The City system flows east under 178th ave and discharges 

into the unnamed tributary to Monticello Creek a few yards upstream of the Basin 3 discharge point.  

Basin 5 proposes to install less than 5,000 SF of non-PGIS impervious surface and is therefore 

considered a “Medium Project” by section 3.4 of the 2012 City of Redmond Stormwater 
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Management Technical Notebook.  Medium projects are required to meet Minimum Requirements 

#1-5, which does not include flow control.  Refer to Section 4 of this report for additional details. 

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 as 

part of 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 for further detail. As described in Section 3 of this report, existing drainage patterns direct 

runoff from the developed portion of the site to a storm drain outfall pipe and gabion basket energy 

dissipater installed with the plat of Fischer Village.  The City rejected a proposal to direct developed 

flows to this gabion basket outfall and required the project to create an alternate discharge to 

Monticello Creek. The alternate discharge location was preferred due to the proposed construction at 

the existing gabion basket outfall required disturbance to steep slopes and alterations to the existing 

outfall and Monticello Creek Tributary compounded the difficult of future restoration of Monticello 

Creek. A new outfall, located on the east side of 178th Ave NE at Monticello Creek has been 

proposed as requested. The existing and proposed discharge locations are within the same basin 

and both ultimately discharge to Monticello Creek.  

 

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

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

Attachment 19



Hawks Glen 
Preliminary Storm Drainage Report 

Job # 14-332  2-2 

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

Notebook. 

 

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 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.  

 

Where space permits, roof downspouts will be connected to perforated pipe stub out connections 

per DOE standards. 

 

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 Surface (PGIS) onsite.  The 
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site will provide a combination detention and wet vault with dead storage to meet the Basic 

Treatment criterion per Figure 4.1 from 2005 DOE 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 greater than 5,000 square feet of impervious area onsite. A detention vault 

will be provided and designed to meet the Standard Flow Control Requirement as specified by the 

City. The detention vault is shown on the Preliminary Plans under separate cover, and on the 

Developed Conditions Exhibit. 

 

Minimum Requirement #8:  Wetlands Protection:  Drainage patterns to the existing onsite wetlands 

will be maintained.  

 

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

guidelines from the 2005 DOE will be included at final engineering.  

 

  

Attachment 19



Hawks Glen 
Preliminary Storm Drainage Report 

Job # 14-332  2-4 

Minimum Requirement Flow Chart per Section 2.4 of the COR 2012 Technical Notebook. 
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Section 3 Offsite Analysis 

For the offsite analysis, a qualitative level evaluation was conducted for the Hawks Glen 

development project at 17656 NE 116th St, Redmond WA, on July 10th, 2015, an overcast day in 

the low 70’s.  

TASK 1: DEFINE AND MAP THE STUDY AREA 

The project is comprised of one parcel (2526059067). See Section 1 of this report for Existing and 

Developed Conditions Exhibits, additionally at the end of this Section a Downstream Path Exhibit is 

included to show study area boundaries as well as the observed stormwater runoff flow path from 

the site, the exhibit is labeled with photo locations and any existing or potential problems observed. 

The project site consists of two drainage basins that are 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  

and GIS 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 composed of Alderwood gravelly sandy loam soils with 100% of the site at 8-15% 
slopes (AgC). (NRCS Web Soil Survery) 

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

 The site contains a stream, Monticello Creek, on the northern portion of the property, two 
wetlands adjacent to the creek, and a Type IV wetland on the southern portion of the 
property. (King County iMAP and Survey performed by Axis) 

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

 The site is not located in an Erosion Hazard Area (King County iMAP) 

 The site is not located in a Landslide Hazard Area (King County iMAP) 

 The site is not located in a Seismic Hazard Area (King County iMAP) 

 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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TASK 3: FIELD INSPECTION 

A field inspection was conducted for the Hawks Glen development project at 17656 NE 116th St, 

Redmond WA, on July 10th, 2015. The weather conditions were overcast in the low 70’s. For a 

general description of drainage features for the site drainage basin, please see the Existing 

Conditions Exhibit and the Developed Drainage Exhibit included in Section 4 of this report for 

reference. Task 4 of this section contains a detailed drainage path description for the onsite basin as 

well as a Downstream Drainage Path Exhibit.  

ONSITE BASINS 

The geotechnical report included in the Section 6  prepared by Terra Associates, Inc indicates onsite 

native soils consist predominantly of silty fine sand to fine sandy silt and is considered typical of 

glacial deposits. 

For discussion, the site can be broken into five basins (four onsite and one upstream)  all of which 

combine within ¼ mile downstream of the site.  

Basin 1 

The north portion of the site, which is to remain undeveloped, contains a wooded ravine that drains 

to the northern fork of Monticello Creek which is located at the toe of the ravine and flows east 

through the property.  

 

Basin 2, Basin 3, and Basin 5 

The southern portion of the site currently contains a single-family residence, various sheds, and a 

garage along with an asphalt driveway. The residence is surrounded by open grassland to the south, 

east and north, and thick trees and brush offsite to the west.  The south portion of the site can be 

broken into three basins namely Basin 2, Basin 3 and Basin 5. 

Basin 2 drains east where it is collected by an existing 6” culvert located along the east property line 

as identified on the topographic survey for this project. 

Basins 3 and 5 drain east and are collected in an existing 18” culvert located along the east property 

line as identified on the topographic survey for this project. 
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DOWNSTREAM DRAINAGE PATH  

Basin 1 

The north portion of the site contains gradual to moderate slopes. Runoff sheet flows into the north 

fork of Monticello Creek and continues east where crosses beneath 178th Ave NE in a 10’ diameter 

bottomless culvert.  The creek continues east approximately 230 LF where it converges with an 

unnamed tributary to the creek.  Monticello creek continues downstream approximately 2,700 ft 

before discharging into Bear Creek which runs for approximately 5 miles before discharging into the 

Sammamish River. 

 

Basin 2 

Basin 2 drains east where it is collected by an existing 6” culvert located along the east property line 

which enters the City  storm system in 178th Ave NE and continues east where it outfalls into the 

existing  private storm drainage pond constructed with the plat of Fischer Village. The pond is used 

for detention purposes.  The pond outfalls to a type 2 catch basin located on the west side of 178th 

Ave NE.  This catch basin also receives flows from an unnamed tributary to Monticello Creek located 

south of the catch basin (described below as part of the Basin 3 description).  The combined flows 

drain north approximately 100 LF to a gabion basket energy dissipater. Downstream of the gabion 

outfall the flow is considered an unnamed tributary to Monticello Creek. Flows continue 

approximately 180 LF downgradient where it combines with Monticello Creek (see downstream 

description for Basin 1 - above).  

 

Basin 3 

Basin 3 drains east and is collected in an existing 18” culvert that directs flows east beneath 178th 

Ave NE and into an unnamed tributary to Monticello Creek which was constructed with the plat of 

Fischer Village.  The tributary travels approximately 200 LF north where it enters a 24” culvert that 

drains to a type 2 catch basin. This catch basin also receives runoff from the existing storm pond 

constructed with Fischer Village. Runoff leaves the catch basin and travels north where it outfalls to 

a gabion basket outfall (see downstream description for Basin 2 above).  
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Basin 5 

 

Basin 5, which drains east and combines with flows from Basin 3 (described above), has been 

requested by City staff to be modeled separately from the rest of the site.  City staff has asked for 

the runoff from Basin 5 be directed to sheet flow into 116th st and into the City’s east-flowing storm 

drain system.  The City system flows east under 178th ave and discharges into the unnamed tributary 

to Monticello Creek a few yards upstream of the Basin 3 discharge point.   

UPSTREAM BASINS 

Basin 1 

The northern portion of the site is to remain undeveloped and drainage patterns left intact. An 

upstream analysis was not provided for this area.  

 

Basin 4 

There are approximately 4.13 acres of upstream area tributary to Basin 2. The limits of the upstream 

basin were determined through review of City of Redmond GIS contours and aerial information as 

well as field observations.  This basin includes the existing Eastview Development whose runoff is 

treated by an existing Washington DOE approved detention vault.  Discharge from this vault is 

designed to equal the predeveloped forested runoff from the development area, and so the land can 

be modeled as forested for this project’s purposes.  The rest of this upstream basin will be modeled 

as forest except for a triangular patch of pastureland.  The limits of Basin 4 were set assuming the 

temporary sandbags and sump installed by prior property owners, as described in Task 4 of this 

section, are removed. 

 

Flows west of Basin 3 are intercepted by the existing conveyance ditch located along the west side of 

the driveway. This area drains south and connects to the existing storm system in NE 116th Street 

which then runs east and ultimately into the unnamed tributary to Monticello Creek located 

immediately east of 178th Avenue NE.  

 

REPORTED DRAINAGE PROBLEMS 

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

drainage problems. According to iMAP stormwater maps there is a drainage complaint located along 

the downstream path of the northern basin where Monticello Creek crosses under 178th Ave NE.  
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This complaint occurs along the existing natural flow path of the creek and this portion of the creek 

will not receive additional runoff in the proposed condition. The City of Redmond Public Works and 

GIS departments have been contacted requesting Storm Utility Maps and drainage complaints they 

have on record.  

EXISTING / POTENTIAL DRAINAGE PROBLEMS 

Existing erosion potential downstream of the site was observed in the field, as well as on the City of 

Redmond Erosion Hazard Area Map.  Properties adjacent to the downstream flow path of Monticello 

Creek slope down to the ravine where the creek is located.  Additionally, this ravine, while heavily 

vegetated has very steep sides and could be subject to erosion during high flows. Drainage capacity 

should not be a concern owing to the well-designed detention ponds and overflow structure, as well 

as the very deep ravine that the creek flows through.  The detention vault is sized according to DOE 

criteria which includes stream protection requirements.  Therefore no adverse impacts to the 

downstream channel are expected as a result of this project. 

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. 

In Basin 1, runoff begins at the northern and northwestern boundaries and generally flows south-

southeast into Monticello Creek.  The Creek flows in a southerly direction but takes an easterly turn 

after approximately 450 ft before leaving the site and flowing through a large culvert running 

underneath 178th Ave NE.  

In the southern drainage basin runoff sheet flow begins onsite at the western boundary of the 

property and moves south and east over gradual slopes where a subtle ridge begins to develop 

which generally defines the boundary between Basin 2  and Basin 3.  

Flows from Basin 2 are tributary to an existing 6” culvert running underneath 178th Ave NE.  Flows 

from Basin 3 are tributary to an 18” culvert running under 178th Ave NE.  Flows from Basin 5 flow 

into the 116th st city system per request by City official. 
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Existing Sand Bags and Sump 
 
As shown on the Existing Conditions exhibit, the site contains sand bags and a sump installed along 

the west property line. According to conversations between Wetland Resources staff and the prior 

property owner, the sand bags were installed as a temporary measure to prevent flooding of onsite 

buildings which occurred during large rainfall events. The sand bags directed runoff to a sump area 

where it was pumped around the buildings to avoid flooding. The discharge location of the pump was 

not stated. The City of Redmond considers shallow groundwater to be a Critical Area per RZC 

21.64.050 (Critical Aquifer Recharge Area). The existing sand bags, sump, and perforated pipe are 

considered permanent dewatering by the City and therefore, are required to be removed. As such, 

the sand bags and sump will be removed as part of this development as requested by the city.  An 

alternate drainage system will be installed along the west edge of the proposed lots to prevent 

upstream runoff from adversely impacting the proposed yards and homes.  

Existing Perforated Pipes  

The site contains existing perforated pipes that were installed and used for agricultural purposes and 

are located as shown on the Existing Conditions exhibit. The location of the pipes were based on an 

aerial photo provided by the city and therefore considered approximate. As part of the development 

the pipes will be removed. According to conversations between Wetland Resources staff and the 

prior property owner, the pipes were installed by the property owner for agricultural purposes.  

Other subsurface pipes associated with proposed building footing drains will be installed as part of 

this development. As indicated in the CARA report prepared by Terra Associates, the predeveloped 

and post developed sub surface conditions are anticipated to be similar. The proposed subsurface 

pipes will be installed above the existing grade in order to avoid any potential for groundwater 

dewatering. The proposed building footing drains will discharge to the proposed stormwater facilities. 

This is shown in the proposed plan set under separate cover. 
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DOWNSTREAM PATH PHOTOS 

 
Photo 1: Looking east into the culvert conveying flows from Monticello Creek and the undeveloped 

portion of the site under 178th Ave NE. 

 

 
Photo 2: Looking east towards the downstream path of Monticello Creek, east of the culvert under 

178th Ave NE. 
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Photo 3: Looking east at the 6” culver, which runs east underneath 178th Ave NE draining the 

northern portion of the developed site.  

 

 
Photo 4: Looking east at the 18” culvert which runs east underneath 178th Ave NE  draining the 

southern portion of the developed site. 
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Photo 5: Unnamed tributary to Monticello Creek, east of 178th Ave NE, fed by southernmost onsite 

culvert. 

 

 

 
Photo 6: Storm water pond for Fischer Village.  
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Photo 7: Overflow structure serving the above storm water pond.  

 

 
Photo 8: Gabion basket outfall from the Fischer Village storm water pond outfall.  
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Picture 9: Looking east downstream of the gabion basket outfall.  

 

 

 
Picture 10: Looking into the steep overgrown ravine, at the point of convergence for the tributary to 

Monticello Creek and Monticello Creek.  
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Picture 11: Looking east from Avondale Road toward the convergence of Monticello Creek and Bear 

creek, approximately two-thirds of a mile downstream of the site. 

 

 
Picture 12: Looking north - existing temporary sandbags (to be removed).  
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Picture 13: Existing subsurface perforated pipes (aerial image provided by City of Redmond). 
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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.   

 

DRAINAGE SYSTEM OVERVIEW 

Refer to Section 3 Offsite Analysis for a review of the existing drainage patterns for each of the five 

basins.   Refer to the Developed Condition exhibit for delineation of basins described below.  

 

Though runoff from much of the site is tributary to the existing gabion basket outfall installed with 

Fischer Village, the city has required the Hawks Glen project to install a new outfall to Monticello 

Creek. The new outfall will be located on the east side of 178th Ave NE at the edge of Monticello 

Creek. Runoff from the majority of the site will be tributary to this outfall whereas runoff from a small 

portion of the site will drain to the unnamed tributary to Monticello creek located on the east side of 

178th Ave NE.  

 

Basin 1 will remain undisturbed. It does not require detention or water quality treatment and 

therefore was not included in the WWHM model. 

 

Basin 5 is the area along NE 116th Street that consists of a 25’ public access easement and a 12’ 

right of way dedication. Since runoff from this area is considered “public”, the city has required that 

Basin 5 drain to the existing public drainage system located in NE 116th Street.  Basin 5 will add less 

than 5,000 SF of impervious area (3,695 SF of walk + 1,285 SF PGIS = 4,980 SF of total 

impervious) and is considered a “Medium Project” and is therefore not required to provide water 

quality or flow control and will not be included in the WWHM model.    

 

In order to mimic existing hydrology Basin 3 will be collected and directed to the unnamed tributary 

to Monticello  creek.   

 

The runoff from upstream Basin 4 will be collected by a v-section swale located at the rear of lots 6-

16 and conveyed to the main onsite storm drain system. Runoff from the development area (Basin 

2) will be combined with runoff from the upstream area (Basin 4) and be collected in a tight line 
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conveyance system and directed to a proposed combination water quality and detention vault which 

discharges to the new outfall described above.  Per The 2005 Washington State Department of 

Ecology Stormwater Management Manual for Western Washington, Appendix III-B, Section 6, Basin 4 

is not eligible for detention bypass because the existing 100-year flow rate from Basin 4 is not 

greater than 50% of the 100-year developed peak flow rate from the onsite basin(Basin2). As such, 

Basin 4 is taken into account in the pre-developed and developed conditions. In both conditions 

Basin 4 is modeled as existing mostly forested and partially pastured to reflect the existing condition.  

Since the vault addresses runoff from the onsite private road and private development it will be 

privately owned and maintained.   

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. 

 

PRE-DEVELOPED CONDITIONS FOR POINT OF COMPLIANCE ANALYSIS  

WWHM was utilized to determine Pre-Developed durations and peaks for the area including Basins 

2, 3 and 4. Onsite areas associated with Basins 2 and 3 were modelled as forest whereas the 

upstream basin (Basin 4) was modeled as partial forest and partial pasture.  A summary of the areas 

and land covers used are provided below.  The WWHM output from this area was the benchmark 

used to show compliance with peak and duration standards.  

 

Pre-Developed Areas (Basin 2+Basin 3+Basin 4) 

Forested Areas 

  Basin 2      4.64 Ac 

  Basin 3      1.20 Ac 

           *Basin 4  - Eastview Development  1.48 Ac   

  Basin 4  - Other     1.98 Ac 
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Pasture Areas 

       **Basin 4      0.67 Ac 

_______________________________________________________ 

Pre-Developed Total Area (Basin 2+3+4)   9.97 Ac 

 

* The existing Eastview Development located in Basin 4 (upstream) includes a detention vault that 

was designed to release flows based on forested conditions. The Eastview Development was 

therefore modelled as forest.  

 

** Based on review of aerial photography as well as field observation, a portion of Basin 4 

(upstream) is currently pasture and has been modeled as such.  
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INCLUDES A DETENTION VAULT THAT
OUTFLOWS TO A LEVEL SPREADER. THIS
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DEVELOPED CONDITIONS FOR POINT OF COMPLIANCE ANALYSIS 

As mentioned above, Basins 1 and 5 are excluded from the WWHM model.  

Basin 2 has been updated to reflect roadway widening at tract D.  The WWHM model and vault size 

have been updated accordingly.  WWHM was utilized to determine developed durations and peaks 

for the area including Basins 2, 3 and 4.  In the developed condition the total basin (9.97 Ac) area 

equals the pre-developed basin area (9.97 Ac), but the shape of the developed basins are delineated 

differently to maintain existing hydrologic discharge patterns and allow runoff from some of the area 

be directed to the stormwater vault and some of the runoff to be directed into the unnamed tributary 

to Monticello creek. The land coverage and areas are summarized below. Refer to the Developed 

Condition Exhibit for basin lines.  

Developed Total Area - (Basins 2 + 4) + (Basin 3) = 9.97 Ac 

 

Area to Vault (Basins 2 + 4) 

Pervious Areas (7.13 Ac) 

Forested Areas 

  Basin 2      0.77 Ac 

           *Basin 4  - Eastview Development  1.48 Ac   

  Basin 4  - Other     1.98 Ac 

   

Pasture Areas 

       **Basin 4      0.67 Ac 

Grass 

 Basin 2      2.19 Ac 

 

Impervious Areas (2.18 Ac) 

 PGIS 

  Roads      0.72 Ac 

        Driveways     0.47 Ac 

 

  Non-PGIS   

     ****Houses      0.94 Ac 

      *** Patio      0.09 Ac 
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Total        9.31 Ac 

 *  and ** see information in Pre-Developed Conditions section of report 

 ***  Patio assumed to be 150 SF per lot. 

 **** House sizes based upon applicants current site plan 

  

Area to Vault (Basin 3) 

 

Forested Area 

 Portion of Wetland and Buffer   0.58 Ac 

 

 Impervious Area 

  Lots 17 and 18     0.08 Ac 

 

Total        0.66 Ac 

 

 Developed Total Area (Basin 2+3+4)   9.97 Ac 

 

Developed Conditions - Area to Unnamed tributary to Monticello Creek (Basin 3)  

Basin 3 consists of a portion of the onsite wetland and wetland buffer area along with the roof area 

from Lots 17 and 18. The total area of the basin is designed to not be the same in the existing and 

developed conditions to ensure that, despite differing land cover, the developed discharge durations 

match the 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. This meets the flow control requirements as set 

forth by the COR Technical Notebook.  Overflow from the wetland area and roof drains from Lots 17 

and 18 will be tightlined and will connect along the east frontage.  The stormdrain line will discharge 

to the same discharge location in the developed condition as it does in the existing conditions (POC 

2). Basin 3 flow rates and durations are shown as POC 2 in the following WWHM output file.  

Attachment 19



FOREST: 86,054 SF (1.98 AC)

PASTURE: 29,434 SF (0.67 AC)
FOREST: 64,468 SF (1.48 AC)
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OUTFLOWS TO A LEVEL SPREADER.
THIS AREA TO BE MODELED AS FOREST

EX. OUTFALL TO UNNAMED TRIBUTARY 
TO MONTICELLO CREEK
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WWHM ANALYSIS 

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. 

Basin 2 and Basin 4 will flow to the detention vault and be discharged at Point of Connection 1 (POC 

1).  Basin 3 will bypass the detention vault and will discharge to the unnamed tributary to Monticello 

Creek. The first WWHM2012 output shows POC 1 which is downstream of the vault where the flow 

path converges with the unnamed tributary to Monticello Creek. This location takes into account the 

bypass flows of Basin 3. As previously mentioned, Basins 1 and 5 do not required flow control or 

water quality treatment and will not be included in the WWHM model. 

Additionally, Basin 3 discharges to a separate point of compliance (POC 2) in order to maintain 

current drainage patterns in the unnamed tributary. This is shown in the second WWHM2012 report. 

In this report Basin 3 is not shown as a bypass basin because it is modeled with the separate point 

of compliance.  
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General Model Information
Project Name: Hawk's Glen

Site Name: Hawk's Glen

Site Address:

City: Redmond

Report Date: 6/13/2016

Gage: Seatac

Data Start: 1948/10/01

Data End: 2009/09/30

Timestep: 15 Minute

Precip Scale: 1.00

Version Date: 2016/02/25

Version: 4.2.12

POC Thresholds

Low  Flow Threshold for POC1: 50 Percent of the 2 Year

High Flow Threshold for POC1: 50 Year
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Landuse Basin Data
Predeveloped Land Use

Basin  3
Bypass: No

GroundWater: No

Pervious Land Use acre
 C, Forest, Mod      1.2

 Pervious Total 1.2

Impervious Land Use acre

 Impervious Total 0

 Basin Total 1.2

Element Flows To:
Surface Interflow Groundwater
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Basin  2
Bypass: No

GroundWater: No

Pervious Land Use acre
 C, Forest, Mod      4.63

 Pervious Total 4.63

Impervious Land Use acre

 Impervious Total 0

 Basin Total 4.63

Element Flows To:
Surface Interflow Groundwater
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Basin  4
Bypass: No

GroundWater: No

Pervious Land Use acre
 C, Forest, Flat     3.4555
 C, Pasture, Flat    0.6757

 Pervious Total 4.1312

Impervious Land Use acre

 Impervious Total 0

 Basin Total 4.1312

Element Flows To:
Surface Interflow Groundwater
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Mitigated Land Use

Basin  2
Bypass: No

GroundWater: No

Pervious Land Use acre
 C, Lawn, Mod        2.1908
 C, Forest, Flat     0.7703

 Pervious Total 2.9611

Impervious Land Use acre
 ROADS FLAT         0.7232
 ROOF TOPS FLAT     0.9478
 DRIVEWAYS FLAT     0.4668
 SIDEWALKS MOD      0.0861

 Impervious Total 2.2239

 Basin Total 5.185

Element Flows To:
Surface Interflow Groundwater
Vault  1 Vault  1
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Basin  4
Bypass: No

GroundWater: No

Pervious Land Use acre
 C, Forest, Flat     3.4555
 C, Pasture, Flat    0.6757

 Pervious Total 4.1312

Impervious Land Use acre

 Impervious Total 0

 Basin Total 4.1312

Element Flows To:
Surface Interflow Groundwater
Vault  1 Vault  1
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Basin  3
Bypass: Yes

GroundWater: No

Pervious Land Use acre
 C, Forest, Mod      0.5847

 Pervious Total 0.5847

Impervious Land Use acre
 ROOF TOPS FLAT     0.0763

 Impervious Total 0.0763

 Basin Total 0.661

Element Flows To:
Surface Interflow Groundwater
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Routing Elements
Predeveloped Routing
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Mitigated Routing

Vault  1
Width: 63 ft.
Length: 84 ft.
Depth: 12.52 ft.
Discharge Structure
Riser Height: 12.02 ft.
Riser Diameter: 18 in.
Orifice 1 Diameter: 1.4 in. Elevation:0 ft.
Orifice 2 Diameter: 2.3675 in.Elevation:7.95 ft.
Orifice 3 Diameter: 2.85 in. Elevation:10.4 ft.
Element Flows To:
Outlet 1 Outlet 2

              Vault Hydraulic Table

Stage(feet) Area(ac.) Volume(ac-ft.) Discharge(cfs) Infilt(cfs)
0.0000 0.121 0.000 0.000 0.000
0.1391 0.121 0.016 0.019 0.000
0.2782 0.121 0.033 0.028 0.000
0.4173 0.121 0.050 0.034 0.000
0.5564 0.121 0.067 0.039 0.000
0.6956 0.121 0.084 0.044 0.000
0.8347 0.121 0.101 0.048 0.000
0.9738 0.121 0.118 0.052 0.000
1.1129 0.121 0.135 0.056 0.000
1.2520 0.121 0.152 0.059 0.000
1.3911 0.121 0.169 0.062 0.000
1.5302 0.121 0.185 0.065 0.000
1.6693 0.121 0.202 0.068 0.000
1.8084 0.121 0.219 0.071 0.000
1.9476 0.121 0.236 0.074 0.000
2.0867 0.121 0.253 0.076 0.000
2.2258 0.121 0.270 0.079 0.000
2.3649 0.121 0.287 0.081 0.000
2.5040 0.121 0.304 0.084 0.000
2.6431 0.121 0.321 0.086 0.000
2.7822 0.121 0.338 0.088 0.000
2.9213 0.121 0.354 0.090 0.000
3.0604 0.121 0.371 0.093 0.000
3.1996 0.121 0.388 0.095 0.000
3.3387 0.121 0.405 0.097 0.000
3.4778 0.121 0.422 0.099 0.000
3.6169 0.121 0.439 0.101 0.000
3.7560 0.121 0.456 0.103 0.000
3.8951 0.121 0.473 0.105 0.000
4.0342 0.121 0.490 0.106 0.000
4.1733 0.121 0.507 0.108 0.000
4.3124 0.121 0.523 0.110 0.000
4.4516 0.121 0.540 0.112 0.000
4.5907 0.121 0.557 0.114 0.000
4.7298 0.121 0.574 0.115 0.000
4.8689 0.121 0.591 0.117 0.000
5.0080 0.121 0.608 0.119 0.000
5.1471 0.121 0.625 0.120 0.000
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5.2862 0.121 0.642 0.122 0.000
5.4253 0.121 0.659 0.123 0.000
5.5644 0.121 0.676 0.125 0.000
5.7036 0.121 0.692 0.127 0.000
5.8427 0.121 0.709 0.128 0.000
5.9818 0.121 0.726 0.130 0.000
6.1209 0.121 0.743 0.131 0.000
6.2600 0.121 0.760 0.133 0.000
6.3991 0.121 0.777 0.134 0.000
6.5382 0.121 0.794 0.136 0.000
6.6773 0.121 0.811 0.137 0.000
6.8164 0.121 0.828 0.138 0.000
6.9556 0.121 0.845 0.140 0.000
7.0947 0.121 0.861 0.141 0.000
7.2338 0.121 0.878 0.143 0.000
7.3729 0.121 0.895 0.144 0.000
7.5120 0.121 0.912 0.145 0.000
7.6511 0.121 0.929 0.147 0.000
7.7902 0.121 0.946 0.148 0.000
7.9293 0.121 0.963 0.149 0.000
8.0684 0.121 0.980 0.203 0.000
8.2076 0.121 0.997 0.229 0.000
8.3467 0.121 1.014 0.249 0.000
8.4858 0.121 1.030 0.266 0.000
8.6249 0.121 1.047 0.281 0.000
8.7640 0.121 1.064 0.294 0.000
8.9031 0.121 1.081 0.307 0.000
9.0422 0.121 1.098 0.318 0.000
9.1813 0.121 1.115 0.329 0.000
9.3204 0.121 1.132 0.340 0.000
9.4596 0.121 1.149 0.350 0.000
9.5987 0.121 1.166 0.360 0.000
9.7378 0.121 1.183 0.369 0.000
9.8769 0.121 1.199 0.378 0.000
10.016 0.121 1.216 0.387 0.000
10.155 0.121 1.233 0.395 0.000
10.294 0.121 1.250 0.403 0.000
10.433 0.121 1.267 0.451 0.000
10.572 0.121 1.284 0.510 0.000
10.712 0.121 1.301 0.549 0.000
10.851 0.121 1.318 0.582 0.000
10.990 0.121 1.335 0.610 0.000
11.129 0.121 1.352 0.636 0.000
11.268 0.121 1.368 0.661 0.000
11.407 0.121 1.385 0.683 0.000
11.546 0.121 1.402 0.705 0.000
11.685 0.121 1.419 0.725 0.000
11.824 0.121 1.436 0.745 0.000
11.964 0.121 1.453 0.764 0.000
12.103 0.121 1.470 1.160 0.000
12.242 0.121 1.487 2.432 0.000
12.381 0.121 1.504 4.013 0.000
12.520 0.121 1.521 5.473 0.000
12.659 0.121 1.474 6.473 0.000
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Analysis Results
POC 1

+ Predeveloped x Mitigated

Predeveloped Landuse Totals for POC #1
Total Pervious Area: 9.9612
Total Impervious Area: 0

Mitigated Landuse Totals for POC #1
Total Pervious Area: 7.677
Total Impervious Area: 2.3002

Flow Frequency Method: Log Pearson Type III 17B

Flow Frequency Return Periods for Predeveloped.  POC #1
Return Period Flow(cfs)
2 year 0.297167
5 year 0.483979
10 year 0.603588
25 year 0.745486
50 year 0.843572
100 year 0.935059

Flow Frequency Return Periods for Mitigated.  POC #1
Return Period Flow(cfs)
2 year 0.165603
5 year 0.264098
10 year 0.347572
25 year 0.477191
50 year 0.593571
100 year 0.728996

Annual Peaks
Annual Peaks for Predeveloped and Mitigated.  POC #1
Year Predeveloped Mitigated
1949 0.330 0.126
1950 0.399 0.212
1951 0.650 0.620
1952 0.205 0.115
1953 0.166 0.121
1954 0.255 0.148
1955 0.405 0.151
1956 0.326 0.285
1957 0.262 0.142
1958 0.293 0.154
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1959 0.252 0.133
1960 0.451 0.363
1961 0.247 0.152
1962 0.155 0.096
1963 0.214 0.137
1964 0.294 0.132
1965 0.202 0.150
1966 0.192 0.124
1967 0.443 0.150
1968 0.253 0.130
1969 0.248 0.122
1970 0.203 0.125
1971 0.228 0.148
1972 0.491 0.344
1973 0.220 0.150
1974 0.242 0.158
1975 0.337 0.146
1976 0.239 0.146
1977 0.036 0.090
1978 0.206 0.156
1979 0.125 0.097
1980 0.556 0.363
1981 0.185 0.133
1982 0.381 0.195
1983 0.322 0.153
1984 0.196 0.118
1985 0.116 0.099
1986 0.512 0.266
1987 0.453 0.290
1988 0.180 0.113
1989 0.118 0.091
1990 1.073 0.409
1991 0.571 0.412
1992 0.231 0.152
1993 0.229 0.119
1994 0.078 0.089
1995 0.327 0.165
1996 0.739 0.621
1997 0.583 0.500
1998 0.147 0.118
1999 0.633 0.317
2000 0.228 0.114
2001 0.042 0.094
2002 0.258 0.153
2003 0.376 0.132
2004 0.425 0.346
2005 0.309 0.156
2006 0.350 0.156
2007 0.809 0.401
2008 0.974 0.549
2009 0.460 0.248

Ranked Annual Peaks
Ranked Annual Peaks for Predeveloped and Mitigated.  POC #1
Rank Predeveloped Mitigated
1 1.0726 0.6214
2 0.9738 0.6204
3 0.8089 0.5488
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4 0.7387 0.5001
5 0.6501 0.4123
6 0.6327 0.4091
7 0.5834 0.4010
8 0.5711 0.3631
9 0.5564 0.3629
10 0.5119 0.3462
11 0.4910 0.3444
12 0.4600 0.3175
13 0.4535 0.2897
14 0.4510 0.2853
15 0.4435 0.2655
16 0.4246 0.2481
17 0.4051 0.2120
18 0.3995 0.1949
19 0.3813 0.1650
20 0.3756 0.1582
21 0.3504 0.1562
22 0.3366 0.1562
23 0.3303 0.1555
24 0.3270 0.1535
25 0.3257 0.1527
26 0.3216 0.1527
27 0.3092 0.1521
28 0.2940 0.1518
29 0.2935 0.1507
30 0.2618 0.1502
31 0.2578 0.1502
32 0.2545 0.1498
33 0.2533 0.1483
34 0.2515 0.1480
35 0.2476 0.1457
36 0.2475 0.1456
37 0.2421 0.1416
38 0.2392 0.1371
39 0.2310 0.1330
40 0.2294 0.1328
41 0.2276 0.1319
42 0.2276 0.1316
43 0.2203 0.1303
44 0.2140 0.1257
45 0.2055 0.1250
46 0.2050 0.1237
47 0.2031 0.1224
48 0.2017 0.1209
49 0.1957 0.1194
50 0.1923 0.1179
51 0.1849 0.1177
52 0.1801 0.1149
53 0.1664 0.1144
54 0.1550 0.1132
55 0.1465 0.0993
56 0.1251 0.0970
57 0.1179 0.0959
58 0.1159 0.0937
59 0.0780 0.0909
60 0.0416 0.0896
61 0.0360 0.0893
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Duration Flows
The Facility PASSED

Flow(cfs) Predev Mit Percentage Pass/Fail
0.1486 17586 9640 54 Pass
0.1556 15926 6911 43 Pass
0.1626 14510 4996 34 Pass
0.1696 13229 4500 34 Pass
0.1767 12001 4175 34 Pass
0.1837 10889 3970 36 Pass
0.1907 9956 3788 38 Pass
0.1977 9099 3649 40 Pass
0.2047 8369 3542 42 Pass
0.2118 7679 3429 44 Pass
0.2188 7030 3317 47 Pass
0.2258 6462 3166 48 Pass
0.2328 5974 3022 50 Pass
0.2398 5538 2913 52 Pass
0.2469 5125 2796 54 Pass
0.2539 4783 2661 55 Pass
0.2609 4436 2547 57 Pass
0.2679 4124 2421 58 Pass
0.2749 3852 2306 59 Pass
0.2820 3563 2173 60 Pass
0.2890 3309 2018 60 Pass
0.2960 3033 1865 61 Pass
0.3030 2830 1757 62 Pass
0.3100 2605 1680 64 Pass
0.3171 2421 1592 65 Pass
0.3241 2248 1501 66 Pass
0.3311 2089 1403 67 Pass
0.3381 1920 1287 67 Pass
0.3451 1789 1186 66 Pass
0.3522 1678 1108 66 Pass
0.3592 1558 1015 65 Pass
0.3662 1421 939 66 Pass
0.3732 1311 880 67 Pass
0.3802 1222 802 65 Pass
0.3873 1145 719 62 Pass
0.3943 1077 618 57 Pass
0.4013 1018 513 50 Pass
0.4083 948 414 43 Pass
0.4153 885 331 37 Pass
0.4224 827 276 33 Pass
0.4294 773 226 29 Pass
0.4364 724 190 26 Pass
0.4434 678 175 25 Pass
0.4504 627 161 25 Pass
0.4575 593 153 25 Pass
0.4645 554 139 25 Pass
0.4715 510 128 25 Pass
0.4785 474 121 25 Pass
0.4855 431 111 25 Pass
0.4926 388 95 24 Pass
0.4996 362 90 24 Pass
0.5066 335 82 24 Pass
0.5136 305 78 25 Pass
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0.5206 276 74 26 Pass
0.5277 249 70 28 Pass
0.5347 224 66 29 Pass
0.5417 202 61 30 Pass
0.5487 181 54 29 Pass
0.5557 154 48 31 Pass
0.5628 135 45 33 Pass
0.5698 122 41 33 Pass
0.5768 111 38 34 Pass
0.5838 99 35 35 Pass
0.5908 92 31 33 Pass
0.5979 80 26 32 Pass
0.6049 72 22 30 Pass
0.6119 67 16 23 Pass
0.6189 57 9 15 Pass
0.6259 49 0 0 Pass
0.6330 42 0 0 Pass
0.6400 36 0 0 Pass
0.6470 27 0 0 Pass
0.6540 23 0 0 Pass
0.6610 21 0 0 Pass
0.6681 19 0 0 Pass
0.6751 17 0 0 Pass
0.6821 14 0 0 Pass
0.6891 12 0 0 Pass
0.6962 9 0 0 Pass
0.7032 7 0 0 Pass
0.7102 7 0 0 Pass
0.7172 7 0 0 Pass
0.7242 6 0 0 Pass
0.7313 6 0 0 Pass
0.7383 6 0 0 Pass
0.7453 5 0 0 Pass
0.7523 5 0 0 Pass
0.7593 5 0 0 Pass
0.7664 5 0 0 Pass
0.7734 5 0 0 Pass
0.7804 5 0 0 Pass
0.7874 4 0 0 Pass
0.7944 4 0 0 Pass
0.8015 4 0 0 Pass
0.8085 4 0 0 Pass
0.8155 3 0 0 Pass
0.8225 3 0 0 Pass
0.8295 3 0 0 Pass
0.8366 3 0 0 Pass
0.8436 3 0 0 Pass
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Water Quality
Water Quality BMP Flow and Volume for POC #1
On-line facility volume: 0.2512 acre-feet
On-line facility target flow: 0.1272 cfs.
Adjusted for 15 min: 0.1272 cfs.
Off-line facility target flow: 0.0801 cfs.
Adjusted for 15 min: 0.0801 cfs.
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LID Report
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Model Default Modifications

Total of 0 changes have been made.

PERLND Changes
 No PERLND changes have been made.

IMPLND Changes
No IMPLND changes have been made.
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Appendix
Predeveloped Schematic
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Mitigated Schematic
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Disclaimer
Legal Notice
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, 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. 2005-2016; All 
Rights Reserved.

Clear Creek Solutions, Inc.
6200 Capitol Blvd.  Ste F
Olympia, WA.  98501
Toll Free 1(866)943-0304
Local (360)943-0304

www.clearcreeksolutions.com
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General Model Information
Project Name: Hawk's Glen POC2

Site Name: Hawk's Glen

Site Address:

City: Redmond

Report Date: 6/13/2016

Gage: Seatac

Data Start: 1948/10/01

Data End: 2009/09/30

Timestep: 15 Minute

Precip Scale: 1.00

Version Date: 2016/02/25

Version: 4.2.12

POC Thresholds

Low  Flow Threshold for POC1: 50 Percent of the 2 Year

High Flow Threshold for POC1: 50 Year

Low  Flow Threshold for POC2: 50 Percent of the 2 Year

High Flow Threshold for POC2: 50 Year
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Landuse Basin Data
Predeveloped Land Use

Basin  3
Bypass: No

GroundWater: No

Pervious Land Use acre
 C, Forest, Mod      1.2

 Pervious Total 1.2

Impervious Land Use acre

 Impervious Total 0

 Basin Total 1.2

Element Flows To:
Surface Interflow Groundwater
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Basin  2
Bypass: No

GroundWater: No

Pervious Land Use acre
 C, Forest, Mod      4.63

 Pervious Total 4.63

Impervious Land Use acre

 Impervious Total 0

 Basin Total 4.63

Element Flows To:
Surface Interflow Groundwater
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Basin  4
Bypass: No

GroundWater: No

Pervious Land Use acre
 C, Forest, Flat     3.4555
 C, Pasture, Flat    0.6757

 Pervious Total 4.1312

Impervious Land Use acre

 Impervious Total 0

 Basin Total 4.1312

Element Flows To:
Surface Interflow Groundwater
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Mitigated Land Use

Basin  2
Bypass: No

GroundWater: No

Pervious Land Use acre
 C, Lawn, Mod        2.1908
 C, Forest, Flat     0.7703

 Pervious Total 2.9611

Impervious Land Use acre
 ROADS FLAT         0.7232
 ROOF TOPS FLAT     0.9478
 DRIVEWAYS FLAT     0.4668
 SIDEWALKS MOD      0.0861

 Impervious Total 2.2239

 Basin Total 5.185

Element Flows To:
Surface Interflow Groundwater
Vault  1 Vault  1
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Basin  4
Bypass: No

GroundWater: No

Pervious Land Use acre
 C, Forest, Flat     3.4555
 C, Pasture, Flat    0.6757

 Pervious Total 4.1312

Impervious Land Use acre

 Impervious Total 0

 Basin Total 4.1312

Element Flows To:
Surface Interflow Groundwater
Vault  1 Vault  1

Attachment 19



Hawk's Glen POC2 6/13/2016 5:40:31 PM Page 8

Basin  3
Bypass: No

GroundWater: No

Pervious Land Use acre
 C, Forest, Mod      0.5847

 Pervious Total 0.5847

Impervious Land Use acre
 ROOF TOPS FLAT     0.0763

 Impervious Total 0.0763

 Basin Total 0.661

Element Flows To:
Surface Interflow Groundwater
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Routing Elements
Predeveloped Routing
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POC 2

+ Predeveloped x Mitigated

Predeveloped Landuse Totals for POC #2
Total Pervious Area: 1.2
Total Impervious Area: 0

Mitigated Landuse Totals for POC #2
Total Pervious Area: 0.5847
Total Impervious Area: 0.0763

Flow Frequency Method: Log Pearson Type III 17B

Flow Frequency Return Periods for Predeveloped.  POC #2
Return Period Flow(cfs)
2 year 0.03573
5 year 0.058547
10 year 0.073218
25 year 0.09067
50 year 0.102758
100 year 0.114049

Flow Frequency Return Periods for Mitigated.  POC #2
Return Period Flow(cfs)
2 year 0.040031
5 year 0.055138
10 year 0.066109
25 year 0.081104
50 year 0.09312
100 year 0.105878

Annual Peaks
Annual Peaks for Predeveloped and Mitigated.  POC #2
Year Predeveloped Mitigated
1949 0.041 0.058
1950 0.049 0.053
1951 0.078 0.053
1952 0.024 0.030
1953 0.020 0.025
1954 0.030 0.033
1955 0.049 0.041
1956 0.039 0.039
1957 0.032 0.045
1958 0.035 0.030
1959 0.030 0.028
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1960 0.054 0.050
1961 0.030 0.036
1962 0.018 0.023
1963 0.025 0.035
1964 0.036 0.034
1965 0.024 0.040
1966 0.023 0.030
1967 0.055 0.058
1968 0.031 0.041
1969 0.030 0.036
1970 0.024 0.038
1971 0.027 0.040
1972 0.059 0.048
1973 0.026 0.028
1974 0.029 0.039
1975 0.041 0.050
1976 0.029 0.037
1977 0.004 0.025
1978 0.024 0.031
1979 0.015 0.041
1980 0.070 0.070
1981 0.022 0.035
1982 0.045 0.063
1983 0.039 0.035
1984 0.023 0.028
1985 0.014 0.031
1986 0.061 0.050
1987 0.054 0.049
1988 0.021 0.025
1989 0.014 0.031
1990 0.129 0.115
1991 0.069 0.075
1992 0.028 0.033
1993 0.027 0.025
1994 0.009 0.021
1995 0.039 0.035
1996 0.091 0.070
1997 0.070 0.052
1998 0.017 0.031
1999 0.077 0.073
2000 0.027 0.039
2001 0.005 0.032
2002 0.032 0.042
2003 0.047 0.052
2004 0.050 0.058
2005 0.037 0.042
2006 0.042 0.040
2007 0.098 0.093
2008 0.119 0.090
2009 0.056 0.055

Ranked Annual Peaks
Ranked Annual Peaks for Predeveloped and Mitigated.  POC #2
Rank Predeveloped Mitigated
1 0.1294 0.1149
2 0.1192 0.0934
3 0.0978 0.0895
4 0.0906 0.0746
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5 0.0781 0.0729
6 0.0767 0.0697
7 0.0699 0.0696
8 0.0698 0.0629
9 0.0686 0.0583
10 0.0612 0.0577
11 0.0593 0.0577
12 0.0556 0.0552
13 0.0549 0.0530
14 0.0540 0.0529
15 0.0539 0.0519
16 0.0504 0.0516
17 0.0488 0.0504
18 0.0486 0.0498
19 0.0471 0.0497
20 0.0452 0.0493
21 0.0420 0.0482
22 0.0411 0.0453
23 0.0405 0.0424
24 0.0392 0.0421
25 0.0391 0.0415
26 0.0387 0.0408
27 0.0374 0.0405
28 0.0359 0.0403
29 0.0351 0.0400
30 0.0316 0.0398
31 0.0316 0.0387
32 0.0309 0.0386
33 0.0304 0.0385
34 0.0301 0.0376
35 0.0301 0.0370
36 0.0296 0.0365
37 0.0291 0.0365
38 0.0290 0.0350
39 0.0280 0.0348
40 0.0274 0.0347
41 0.0272 0.0345
42 0.0272 0.0342
43 0.0263 0.0335
44 0.0253 0.0330
45 0.0245 0.0320
46 0.0245 0.0312
47 0.0241 0.0310
48 0.0239 0.0308
49 0.0233 0.0308
50 0.0229 0.0304
51 0.0219 0.0301
52 0.0213 0.0295
53 0.0198 0.0282
54 0.0184 0.0281
55 0.0171 0.0278
56 0.0148 0.0250
57 0.0141 0.0249
58 0.0138 0.0249
59 0.0092 0.0246
60 0.0049 0.0226
61 0.0042 0.0205
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Duration Flows
The Facility PASSED

Flow(cfs) Predev Mit Percentage Pass/Fail
0.0179 17085 6746 39 Pass
0.0187 15488 5916 38 Pass
0.0196 14065 5247 37 Pass
0.0204 12805 4644 36 Pass
0.0213 11569 4113 35 Pass
0.0222 10515 3643 34 Pass
0.0230 9561 3215 33 Pass
0.0239 8754 2853 32 Pass
0.0247 8036 2535 31 Pass
0.0256 7347 2276 30 Pass
0.0264 6731 2017 29 Pass
0.0273 6192 1804 29 Pass
0.0282 5730 1610 28 Pass
0.0290 5309 1450 27 Pass
0.0299 4924 1298 26 Pass
0.0307 4569 1156 25 Pass
0.0316 4237 1029 24 Pass
0.0324 3951 935 23 Pass
0.0333 3643 856 23 Pass
0.0342 3390 767 22 Pass
0.0350 3133 688 21 Pass
0.0359 2915 610 20 Pass
0.0367 2701 538 19 Pass
0.0376 2490 485 19 Pass
0.0384 2314 441 19 Pass
0.0393 2136 392 18 Pass
0.0402 1972 362 18 Pass
0.0410 1825 318 17 Pass
0.0419 1702 288 16 Pass
0.0427 1577 250 15 Pass
0.0436 1442 228 15 Pass
0.0444 1325 204 15 Pass
0.0453 1232 185 15 Pass
0.0462 1147 161 14 Pass
0.0470 1083 149 13 Pass
0.0479 1020 136 13 Pass
0.0487 947 125 13 Pass
0.0496 886 108 12 Pass
0.0505 823 91 11 Pass
0.0513 760 81 10 Pass
0.0522 725 73 10 Pass
0.0530 674 61 9 Pass
0.0539 623 56 8 Pass
0.0547 589 50 8 Pass
0.0556 549 47 8 Pass
0.0565 506 40 7 Pass
0.0573 469 37 7 Pass
0.0582 427 31 7 Pass
0.0590 388 29 7 Pass
0.0599 356 25 7 Pass
0.0607 328 23 7 Pass
0.0616 298 23 7 Pass
0.0625 270 22 8 Pass
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0.0633 241 19 7 Pass
0.0642 218 18 8 Pass
0.0650 198 17 8 Pass
0.0659 173 16 9 Pass
0.0667 152 15 9 Pass
0.0676 130 15 11 Pass
0.0685 119 15 12 Pass
0.0693 104 13 12 Pass
0.0702 95 10 10 Pass
0.0710 83 10 12 Pass
0.0719 74 9 12 Pass
0.0727 69 8 11 Pass
0.0736 61 7 11 Pass
0.0745 53 7 13 Pass
0.0753 46 6 13 Pass
0.0762 39 6 15 Pass
0.0770 29 6 20 Pass
0.0779 25 6 24 Pass
0.0787 22 6 27 Pass
0.0796 20 6 30 Pass
0.0805 17 6 35 Pass
0.0813 14 5 35 Pass
0.0822 12 5 41 Pass
0.0830 8 5 62 Pass
0.0839 7 5 71 Pass
0.0848 7 5 71 Pass
0.0856 7 5 71 Pass
0.0865 6 5 83 Pass
0.0873 6 4 66 Pass
0.0882 6 4 66 Pass
0.0890 6 4 66 Pass
0.0899 6 3 50 Pass
0.0908 5 3 60 Pass
0.0916 5 3 60 Pass
0.0925 5 3 60 Pass
0.0933 5 3 60 Pass
0.0942 5 2 40 Pass
0.0950 5 2 40 Pass
0.0959 5 1 20 Pass
0.0968 4 1 25 Pass
0.0976 4 1 25 Pass
0.0985 3 1 33 Pass
0.0993 3 1 33 Pass
0.1002 3 1 33 Pass
0.1010 3 1 33 Pass
0.1019 3 1 33 Pass
0.1028 3 1 33 Pass
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Water Quality
Water Quality BMP Flow and Volume for POC #2
On-line facility volume: 0 acre-feet
On-line facility target flow: 0 cfs.
Adjusted for 15 min: 0 cfs.
Off-line facility target flow: 0 cfs.
Adjusted for 15 min: 0 cfs.
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LID Report
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Model Default Modifications

Total of 0 changes have been made.

PERLND Changes
 No PERLND changes have been made.

IMPLND Changes
No IMPLND changes have been made.
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Appendix
Predeveloped Schematic
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Mitigated Schematic
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Disclaimer
Legal Notice
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, 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. 2005-2016; All 
Rights Reserved.

Clear Creek Solutions, Inc.
6200 Capitol Blvd.  Ste F
Olympia, WA.  98501
Toll Free 1(866)943-0304
Local (360)943-0304

www.clearcreeksolutions.com
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Hawks Glen 
Preliminary Storm Drainage Report 

Job # 14-332  4-10 

The required live storage was calculated to be 66,256 CF based on the 50-year storm peak stage 

provided by WWHM. As designed, the storm water facility will provide 66,256 CF of live storage. 

WATER QUALITY ANALYSIS AND DESIGN 

The project will provide basic water quality treatment. The project will 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.  

 

The required dead storage volume is 21,645 CF (0.4969 Ac). As designed, the storm water vault will 

provide 22,050 CF of dead storage exclusive of sediment storage (21’x84’x6.25’ cell 1 and 

21’x84’x6.25’ in cell 2). 
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Hawks Glen 
Preliminary Storm Drainage Report 

Job # 14-332  4-11 
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Hawks Glen 
Preliminary Storm Drainage Report 

Job # 14-332  4-12 

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.   

System sizing details to be provided at final engineering.  
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Preliminary Storm Drainage Report 

Job # 14-332  5-1 

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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Hawks Glen 
Preliminary Storm Drainage Report 

Job # 14-332  6-1 

Section 6 Special Reports and Studies  

Additional reports and studies within this section include a Geotechnical Report, dated August 29, 

2014, prepared by Terra Associates, Inc is included on the following pages.  
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