
 

City of Enumclaw 

Department of Community Development 
1309 Myrtle Ave, Enumclaw, WA  98022 
Phone: (360) 825-3593   Fax: (360) 825-7232 

HEARING EXAMINER STAFF REPORT  

SUNTOP PUD DIVISIONS 4 AND 5- PRELIMINARY PLAT  
 

PROJECT NUMBER: 16-314 
 

To:  Offices of Sharon Rice, City of Enumclaw Hearing Examiner 

 

From:  Dan Catron, Associate Planner  

      

Subject:  Staff Report for Suntop PUD, Divisions 4 and 5, Preliminary Plats 

 
 

I.   SUMMARY OF REQUEST: 
 

 Description of Proposal: The applicants, Ken Krueger and Rykels Engineering Group on behalf of 

Mrs. Frances Holdener, are requesting preliminary plat approval of two portions of the Suntop 

PUD.  The Suntop PUD was granted conditional approval by the City Council in November 2014 

(Ordinances 2551 and 2552). The original approval included preliminary plat approval for 116 

single-family lots, seven future development and two park tracts (Parcels A through I) on 105 

acres. The PUD included environmental mitigation measures applicable to the entire 105 acre 

PUD property.  The original Suntop PUD contemplated full buildout at 286 single-family 

dwellings, 80 low-density multifamily units, 140 high-density multifamily units, and 84,000 sq. 

ft. of commercial/retail space.   

 

The Division 4 preliminary plat proposes to subdivide PUD Parcel I, consisting of approximately  

19.2 acres, into 96 single-family residential lots. This property lies east of the area currently 

being developed as Suntop PUD Division 1. Proposed lot sizes range from 4,955 sf to 11,905 sf 

in size. Lot sizes around the north and east perimeter of this phase have been increased as 

required by Condition #8 of the July 30, 2014, MDNS. 

 

The Division 5 preliminary plat proposes to subdivide PUD Parcels D and E, consisting of 

approximately 50.92 acres, into 79 single-family residential lots, plus approximately 15 acres 

(Parcels A and B) zoned for future commercial use, and 7.6 acres (Parcel C) reserved for 

development of up to 113 residential units. Parcel E was originally intended to be developed with 

113 multi-family units, however proposed R4 zoning was not approved and the parcel was re-

zoned for single-family residential. Parcel E is combined with Parcel D and is now proposed to 

be developed with a total of 79 single-family dwelling units.  The combined plats (Divisions 4 

and 5) propose a total of 175 residential lots. 

 

The proposals include associated roadway improvements, a five-acre park, and a stormwater 

disposal system being constructed in conjunction with Division 1 of the Suntop PUD. The project 

is located immediately east of the Suntop Farms subdivisions, and on the north side of Warner 
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Avenue, east of Watson Street.  The project site is: Division 4- King County Assessor's Parcel 

#302007-9111; Division 5- King County Assessor's Parcel #302007-9011. 

  

 

II.  GENERAL INFORMATION: 
 

A. Application: Master Permit #16-314, originally submitted on August 3, 2016, 

resubmitted on September 15, 2016, and deemed complete on 

September 29, 2016. Attachment A, Application. 
 

B. Applicant: Ken Krueger and Andy Rykels on behalf of Mrs. Frances Holdener 

   
 

C. Section, Township/: Portions of Section 25 and Section 30, Township 20 N, Range 6 E, 

Willamette Meridian. 
 

D. Acreage:  69 Acres 
 

E. Zoning: Planned Unit Development (PUD) 

  Highway Community Business (HCB) 
     

F. Lots/Square Footage: Division 4: 96 single-family detached residential lots. Sizes of the lots 

range from 4,955  to 11,905 square feet (sf). The average lot size is 

6,725 sf, with a gross density of 5 dwelling units per acre. 

 

  Division 5:  79 single-family detached residential lots plus 3 parcels 

reserved for future development, and 1 parcel reserved for a park site. 

Sizes of the lots range from 5,000  to 7,684 square feet (sf). The 

average lot size is 5,954 sf, with a gross density of 3.05 dwelling units 

per acre including the areas dedicated for storm drainage, wetland, 

and buffers, but excluding Parcels A, B, C, and F. 

 
 

G. Proposed Use: Single family residential lots, plus areas intended for future 

commercial development. 
 

F. Water/Sewage/: The subject property is served by the City of Enumclaw. 

 Natural Gas 
 

F. Power: The subject property is served by Puget Sound Energy. 
 

G. Fire District: The subject property is served by King County Fire District #28. 
 

H. School District: The subject property is served by Enumclaw School District #216. 
 

I. Staff Contact: Dan Catron, Associate Planner 

  Community Development Department 

  (360) 615-5725 

 

III.  HISTORY / BACKGROUND: 
 

 The City established the current PUD provisions in 1992 with the adoption of Ordinance 1765. 

This ordinance included a basic "area plan" for the 151-acre Holdener and Feris properties. The 
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first two phases implementing the PUD zoning were titled Elk Meadows and Suntop Farms. 

The third phase is called the "Suntop PUD", and includes the area of the proposed Division 4 

and 5 subdivisions.  A 116-lot preliminary plat (plus 6 future development tracts, 1 park, and 1 

stormwater tract) was approved on November 24, 2014 (Ordinance 2551, Attachment S). This 

plat is known as Division 1 of the Suntop PUD, is currently under construction, and has applied 

for Final Plat approval for a portion of the lots. Further phasing of Division 1 will follow. In 

conjunction with the adoption of Ordinance 2551, the City Council also adopted Ordinance 

2552 (Attachment T) which rezoned portions of the 105-acre Suntop PUD property from 

Planned Unit Development (PUD) to Highway and Community Business (HCB), and denied a 

proposed rezone from PUD to Multifamily (R4). The current plats are Divisions 4 and 5 of the 

Suntop PUD. 

 

 The proposed Divisions 4 and 5 were outlined in the 2014 PUD approval. The MDNS issued 

for the PUD identifies full build-out as 286 single-family dwellings, 80 low-density multi-

family dwellings, 140 high-density multi-family dwellings (total 506 dwelling units), and 

approximately 84,000 sq. ft. of retail space. Divisions 4 and 5 are located immediately adjacent 

to the Suntop PUD, Division 1 project, and would utilize combined neighborhood park 

facilities. The stormwater system for the Division 4 plat would be integrated with the Division 

1 plat. Division 5 would utilize a separate storm-drain pond.  

 

IV.  ENVIRONMENTAL DETERMINATION: 
 

After reviewing an updated environmental checklist and traffic impact analysis, the 

Environmental Official issued an addendum to the July 30, 2014, Mitigated Determination of 

Non-Significance (MDNS) issued for the PUD.  The Environmental Official then adopted the 

MDNS and Addendum on October 31, 2016, as addressing the probable environmental impacts 

of the Division 4 and 5 subdivisions. Attachment H- Mitigated Determination of Non-

Significance. 

 

Primary environmental issues identified in the MDNS include potential impacts to traffic 

circulation, potential salmon habitat, wetlands, stormwater drainage, schools, parks, and fire 

protection services.  Mitigation measures are specified to mitigate potential impacts including 

physical buffers, construction of a stormwater detention system, and payment of fees to 

mitigate incremental impacts to public services and facilities. 

 

V.   PUBLIC NOTICE: 
 

 A Notice of Application/Public Hearing was mailed to interested parties and property owners 

within 300 feet of the exterior boundaries of the site, published in the Enumclaw Courier-

Herald, posted on the site, and posted on the City’s website on November 9, 2016, pursuant to 

EMC 15.30.030 Provisions Relevant to All Permits – Method of Publication. The Notice of 

Application noted the addendum and adoption of the MDNS issued for the Suntop PUD on 

July 30, 2014. Attachment G- Notice of Application. 

 

  

VI. AGENCIES CONTACTED: 
 

 Agencies were notified of the preliminary plat application via the Notice of Application/ SEPA 

adoption process on October 31, 2016.  No agency comments have been received.  
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VII. NATURAL ENVIRONMENT:  
 

 Site Location and Description: The subject property consists of vacant pasture land. The site is 

rectangular in shape and mostly flat. The soils on the project site are designated Buckley loam, 

Shalcar Muck, and Sultan silt loam. These soils are generally poorly drained with low 

permeability. 

 

 Critical areas on the site include a 2-acre wetland (Wetland A) located in the northwest 

quadrant of Division 5. A fifty-foot buffer has been provided around the wetland, and the 

proposed storm drain pond will be constructed adjacent to the wetland. In addition, a 75-foot 

buffer is proposed on either side of "Ditch A" which conveys runoff   from a spring on the site 

and forms the headwater of Clear Creek north of Highway 410. 

 

VIII. NEIGHBORHOOD CHARACTERISTICS: 

  

Surrounding Zoning: The full PUD site borders on and is located south of SR 

410/Roosevelt Ave East, and borders and is located north of Warner Avenue.  Zoning north 

of SR 410/Roosevelt Ave E is Light Industrial, but the land is largely precluded from 

development by agricultural preserve contracts with King County. Properties to the 

northeast and northwest are zoned Highway and Community Business and are developed 

with commercial uses.  The northeast side of the property is adjacent to single-family 

residential properties located in unincorporated county. These properties are mostly 

developed, and are zoned Urban Reserve by King County. Properties to the southeast are also 

zoned Urban Reserve but are undeveloped. The properties zoned Urban Reserve are expected 

to be annexed into the City in the future and would most likely be zoned R-2 which has a 

minimum lot size of 8.400 SF. Properties to the south of Warner Avenue are outside of the 

City boundary and Urban Growth Area (UGA), and are zoned Agriculture by King County. 
 
  Neighborhood Characteristics and Adjacent Land Use: There are commercial buildings and 

uses to the northwest and northeast of the site closest to SR 410. To the west of Division 5 

there are existing apartments, and areas to the southwest are developed or being developed with 

single family homes in the PUD areas of Elk Meadows and Suntop Divisions 1 & 2. To the east 

and south east are single family homes and vacant pasture land that are outside of City limits 

but within the City’s urban growth area.  Properties south of the property across Warner 

Avenue and beyond are pasture areas outside of the City limits and UGA in unincorporated 

King County.   Existing land uses, zoning and lot sizes for the subject and adjacent properties 

are as follows: 

 

 Current Zoning and Land Use: 

Location Land Use Zoning 

Subject Parcels vacant agriculture PUD 

North Agriculture, Light Industrial, 
Commercial 

LI, HCB 

East Single Family Residential, vacant  Urban Reserve  
(King Co. zoning) 

South Agriculture, SFR A-35 (King Co. zoning) 

West SFR PUD (Elk Meadows and 
Suntop Farms) 
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IX. SUBDIVISION DESIGN FEATURES AND PUD ZONE REQUIREMENTS: 
 

  The PUD zone allows a variety of uses and requires adoption of property specific development 

standards including density, dimensions, height and architectural design.  It includes the 

following overall goals and intent (EMC 18.34.040): 

 

 Encourage commercial and office uses that serve the surrounding neighborhood and 

provide employment opportunities without negatively impacting the viability of the 

downtown area. 

 Limit and discourage development of strip-type, highway-oriented commercial uses that 

create traffic and congestion because they require numerous individual curb cuts and 

generate higher traffic volumes. 

 Permit uses that promote small scale buildings in a manner that maintains the visual 

character and architectural scale of existing development within the area. 

 Minimize visual and functional conflicts between residential and non-residential uses 

within and abutting the district;  

 Encourage consolidation of curb cuts for vehicular access and promote more efficient and 

economical parking facilities 

 Encourage uses that minimize noise and congestion 

 Encourage safe and convenient pedestrian/bicycle access 

 Retain view corridors to Mount Rainier and Mount Peak when appropriate 

 
The applicant proposes to create 175 single family residential lots plus four (4)  future 

development and park tracts (Parcels A, B, C, and F). The 175 single family lots range in size 

from 5,000 SF to 11,900 SF in Division 4, and 5,000 SF to 8,000 SF in Division 5; with an 

average lot size of 6,725 SF in Division 4 and 5,954 SF in Division 5. The future development 

tracts will require subsequent permit approvals and additional stormwater review prior to 

development, including subdivision permits if applicable. 

  
The proposed subdivision and development standards contained in the Suntop PUD Residential 

Design Guidelines, dated August 2014, were reviewed and approved by the City's Design 

Review Board on September 4, 2014, and found to be consistent with the intent and 

requirements of the  PUD zone. The PUD zone limits the  maximum impervious surface on 

individual lots to 80%, maximum building coverage to 50% and requires a minimum pervious 

surface of 20%.   

 

The applicant has asked that a requirement of the Design Guidelines that "corner lots shall be a 

minimum of 8' wider than the adjacent interior lot" be waived for Lots 12, 22, 57, 58, 65, and 

66 of Division 4. The applicant notes that the intent was to have corner lots in the 50 foot wide 

lot blocks provided with an extra 8 feet in width to accommodate a 13' side yard setback. The 

applicant notes that the cited lots are 65 and 75 feet in width and meet the intent of the design 

guidelines. Staff has no objection to waiving the requirement for additional width for these 

specified lots. 

  

 The PUD proposes one large stormwater detention pond to collect, treat and discharge 

stormwater runoff from all new impervious surfaces on the south half of the site. Stormwater 

on future development tracts on the north half of the site will be handled individually on each 

parcel consistent with the requirements of the applicable Stormwater Management Manual in 
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place at the time of application. A separate stormwater system and detention pond is proposed 

for Division 5. 

 

All street improvements required pursuant to Enumclaw Municipal Code will be required of 

this subdivision. Street improvements will include curb, gutters and sidewalks, and planter 

strips with approved street trees. Street lighting and signage pursuant to the Manual on 

Uniform Traffic Control Devices (MUTCD) will also be required per City Code.  Street 

sections that vary from City standard may be proposed with the PUD application as allowed by 

EMC 18.34.040.C.6.  In order to reduce storm water runoff, stabilize soil, improve property 

values, and enhance the general aesthetics and welfare of the community, street trees and 

ground cover will be required in planting strips per EMC 12.21 Street Trees.  

 

Both preliminary plats are adjacent to the City boundary. Adjacent developed properties within 

the urban growth boundary are single family homes on larger lots. Per the approval of the PUD 

(Condition #8 of the 7/30/14 MDNS), lots adjacent to the city boundary should have a 

minimum size of 8,400 square feet to create a transition to the adjacent residential areas with 

larger lots.   
 

 Per the requirements of EMC 18.34 Planned Unit Development and EMC 17.12 Subdivisions, 

the project is subject to the following development standards: 

 

 Item Standard 

Minimum Lot Size: 
5,000 sq. ft.. Minimum 8,400 sq.ft. required adjacent to City 

boundary. 

Lot size distribution 

Bungalow (5,000- 5,999 s.f) max 44% of lots 

Village (6,000- 6,999 s.f) min 40% of lots 

Estate (> 7,000 s.f.) min 16% of lots  

Maximum Building Height: 30 feet / 2 stories 

Minimum Front Yard Setback: 20 feet; Porch or stoop: 15 feet; Garage: 23 feet 

Minimum Side Yard Setback: 
< 60' frontage: Five (5) feet each side 

> 60' frontage: 15' total, 10' one side 

Minimum Rear Yard Setback: 20 feet 

Minimum Lot Width: 50 feet; Corner lots at least 8 feet wider 

Maximum Building Coverage: 50% 

Maximum Impervious 

Coverage 
80% 

Minimum Pervious Surface 20% 

 

X. TRANSPORTATION PLANS 
 

 The area street network serving the proposed Suntop development consists of Watson Street on 

the west side, Roosevelt Avenue/ Highway 410 on the north, 284th Avenue (Farman Street) on 

the east, and 456th Street (Warner Avenue) on the south. The PUD also proposes a Type 5- 

Residential Collector street (Suntop Blvd.) to run north-south between Highway 410 and SE 

456th Street, near the center of the PUD site. The proposed project is expected to have a mild 

impact to traffic delays in the local area over the next six-year period.  

 

 The Street Design Standard for the local access roads within the plat are proposed to be a Type 

7 - Local Two Lane within a 45' wide right-of-way street with a 26' wide paved section with 4' 
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wide sidewalks and 5' wide planter strips on both sides. Cooper Lane, because it is a through 

street, is proposed to be developed as a Type 6 Local Street with a 32' paved section, 3.5' 

planter strip, and 5' concrete sidewalks on both sides. Suntop Boulevard will run north-south 

through the site and is proposed to be a Type 5  Residential Collector with a 65’ right-of-way, 

32’ face-of-curb (F/C) centered street, 8.5’ planter strip, and 5’ sidewalk widths throughout. 

   

 The applicant's traffic study addendum (Heath and Associates Trip Generation Comparison 

memo dated October 6, 2016, Attachment M) contemplates a total of 293 single family 

dwelling units, 113 Multi-family units, and 84,000 sq. ft. of commercial space. Expected traffic 

generated from the project is estimated at 7,127 new average daily vehicle trips with peak 

volumes occurring during the AM (359 new trips) and PM (675 new trips). The traffic study 

concluded that the incremental impacts stemming from  development of the Division 4 and 5 

plats would be adequately mitigated by the payment of traffic impact fees as required by EMC 

19.24.070. The City of Enumclaw currently collects a transportation fee of $2,937 per single 

family unit at the time of building permit issuance. The development will be required to pay 

impact fees based on the fees in effect at the time of building permit application. 

 

XI.  PUBLIC SERVICES 
 

 Parks and Recreation Space: In order to mitigate the impact new development creates on parks 

and recreation facilities, the City requires subdivisions to dedicate land or pay into an 

environmental impact mitigation fund dedicated to purchasing or improving park and 

recreational facilities. This requirement is established as a condition of preliminary plat 

approval. The base formula by which to calculate fees is 2.0 x (no. of units) x 2.52 person per 

household / 1,000 = acres, per EMC 17.16.050(C)- Environmental Impact Mitigation Fees 

Established. Applying the formula to the total Suntop PUD development (506 units) yields a 

sum of 2.55 acres of required park land. The applicant is proposing 5.10 acres of park and 

recreation space, plus a multi-use pathway along Warner Avenue- above the minimum 

dedication requirement. 

 
 At the time of building permit application, a Parks Impact Fee will also be assessed on each 

single family home to help offset the cost of providing City parks. EMC 19.24.080 Park Impact 

Fee Component Formula currently requires  a park impact fee of $1,209 per single family 

dwelling unit. Impact fees are collected at the time of building permit issuance. The impact fee 

due for each lot will be the fee in effect at the time a complete building permit is submitted for 

the lot.  

 

Because the developer is providing parks and open space areas in excess of what would 

normally be required within the municipal code, the applicant can submit for an impact fee 

credit against their park impacts fee pursuant to EMC section 19.24.130. 
 

 Fire Protection: The subject property is served by King County Fire District #28. In their letter 

of received November 22, 2016, (Attachment O- Letter from Enumclaw Fire Department) the 

District requested mitigation fees of $2,383.13 per dwelling unit to address impacts of the 

project on Fire District services. 

 

 Schools: The subject property is served by the Enumclaw School District #216. There is 

currently available permanent capacity at the Elementary, Middle, and High School levels, 

however the District expects capacity levels to enter a capacity deficit by 2021 as other 
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developments are constructed within the school district. In December 2015, the applicant and 

the School District approved and recorded a mitigation agreement that will mitigate impacts to 

the school district from the PUD development. The agreement provides for a payment of 

$1,097 per unit due at the time of building permit issuance. Staff notes, however, that the 

mitigation fee amount should change if/when the City adopts a formal impact fee ordinance. 

 

 

  

XII.  UTILITIES: 
 

 Stormwater: A stormwater drainage collection system will be installed for the development and 

roadway drainage. The proposed development must comply with the Department of Ecology 

2012 Stormwater Management Manual for Western Washington.  A consolidated drainage 

plan for the full Suntop PUD development has been reviewed and approved by the City 

Engineer. 

 

 Water: Water utility service will be supplied by the City of Enumclaw. There is sufficient 

water supply available in the City’s system to serve the two proposed plats. Service laterals will 

need to be stubbed out to the individual lots created by the subdivisions. Attachment Q. 

 

 Sanitary Sewer: Sanitary sewer utility service will be supplied by the City of Enumclaw. There 

is sufficient sewer conveyance and treatment capacity in the City’s sewer system to serve the 

two proposed plats. Service laterals will need to be stubbed out to the individual lots created by 

the subdivision. Attachment R. 

 

 Other Utilities: All pipe and wire utility service connections shall be underground; no new 

poles or overhead wires are allowed. 

 

 Natural gas service will be supplied by the City of Enumclaw. Gas utility lines will be installed 

in a joint trench along with phone, electric, and cable, with service laterals provided to each lot. 

 

 Residential fire sprinkler systems, if used, must be separate from the domestic water service 

(flow through systems are not allowed). A separate meter will be required in addition to the 

water service meter and a separate water line run from the fire system meter to the structure. 

 

XIII.  COMPREHENSIVE PLAN: 
  
 The Comprehensive Plan designation for the subject property is Planned Unit Development. 

The PUD designation is implemented by the PUD zone, or alternatively, "by a combination of 

the Highway and Community Business (HCB), Neighborhood Business (NB), and Residential 

R-4, R-3, and R-2 zones that achieve the goal of a walkable mixed use neighborhood consisting 

of residential, commercial, office and open space uses." (Enumclaw Comprehensive Plan, 

p.27). The proposed plats are required to be consistent with the terms of the Suntop PUD as set 

forth in Ordinance 2551.  

 

 

 

XIV. PUBLIC CONCERNS: 
 

 No public comments have been received in response to the Notice of Application.  
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XV. STATUTES / CODES: 
 

 Subdivision Review Criteria: In reviewing a preliminary plat application, Enumclaw Municipal 

Code (EMC) Section 17.12.070 Subdivisions – Additional Criteria indicates that the Hearing 

Examiner consider eight factors (if applicable to the site) when making its recommendation to 

City Council, and that the City Council shall consider the same factors in making their decision 

to approve, approve with conditions, or disapprove the proposal. 

 

 These eight factors (A-H) include:  

 

A. Public Use and Interest. The Hearing Examiner and City Council shall inquire into the 

public use and interest proposed to be served by the establishment of the subdivision. 

Appropriate provisions shall be made for, but not limited to, public health, safety and general 

welfare and for such open space, drainage-ways, streets or roads, alleys, other public ways, 

transit stops, potable water supplies, sanitary waste, parks and recreation, playgrounds, 

schools and school grounds, and all other relevant facts, including sidewalks and other 

planning features that assure safe walking conditions for students who only walk to and from 

school, and shall consider all relevant facts to determine whether the public use and interest 

will be served by the subdivision and dedication. If the plat provides for the above-mentioned, 

and conforms to all these development regulations (EMC Titles 15 through19), then it shall be 

approved. 

 

 As proposed, the plat is consistent with the above listed criteria. Water and sewer certificates 

of availability have been issued, and all utilities are physically available to the proposed 

subdivisions. The developer will provide street, sewer and stormwater infrastructure, and open 

space as required by the City. Pedestrian routes to schools are provided via sidewalks and 

paved pathways along Warner Avenue and Semanski Streets from the project site to 

Southwood and Sunrise Elementary Schools, Enumclaw Middle School, and Enumclaw High 

School. The proposed plat helps the City meet the requirements of the Growth Management 

Act by encouraging compact urban growth within the City Limits.  

 

 B. Storm Waters and Flood Control. The Hearing Examiner and City Council shall consider 

the physical characteristics of a proposed subdivision site, and may disapprove a proposed plat 

because of flood inundation or swamp conditions. 

 

 The subject property is a relatively flat parcel surrounded by similar properties that have been 

used for pasture. A master stormwater treatment and disposal plan has been developed for the 

entire PUD. The applicant has provided a revised storm drainage analysis which shows that the 

ponds (as constructed) will have adequate capacity to handle all phases of the Suntop PUD. A 

temporary erosion control plan utilizing best management practices shall be submitted for 

review and approval by the City Engineer, and implemented prior to commencement of 

excavation, grading or filling. 

 

 C. Natural Element Retention. Due regard shall be shown for preservation of outstanding 

natural or cultural features such as scenic spots, watercourses, historic sites, etc. 

 

 This site contains drainage ditches historically used for drainage of the area. The ditches 

provide potential habitat resources for critical salmonid species, however there is no upstream 
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habitat for spawning.  The Suntop PUD approval set forth specific management 

recommendations for these ditches, including buffers to be planted with native vegetation.  

 

 The Suntop PUD site also contains three (3) identified wetland areas. Buffers and management 

recommendations for the wetlands were established by Ordinance 2551. The proposed Division 

4 and 5 plats include the buffers required by the original PUD approval.  

 

 The Department of Archeology and Historic Preservation has noted that the site presents no 

special characteristics that might indicate an elevated liklihood of encountering archeological 

artifacts.  A condition of approval is recommended that, if archeological artifacts are 

encountered during construction, would direct the developer to immediately halt work and 

consult with the Washington Department of Archeology and Historic Preservation. 

 

 D. Hazardous Geologic Conditions. In areas with slopes equal to or greater than 15 percent, a 

detailed soils engineering report will be required prior to the approval of any preliminary plat. 

Special consideration for grading, fills or excavations shall be made by the Hearing Examiner 

and shall be in accordance with the Uniform Building Code. 

 

 There are no slopes equal to or greater than 15% on this site. 

 

 E. Tree Cutting Plan. Landscaping, planting or tree cutting plans shall be prepared by 

landscape architect and submitted to the administrator prior to the approval on slopes 15 

percent or steeper. In addition, tree cutting plans shall be required for developments in which 

trees over six inches in caliper are to be cut. 

 

 The only trees on the site are within the proposed park area. Park development plans have been 

submitted showing tree removal and retention. 2 trees are proposed to be removed and 11 trees 

are proposed to be retained. No tree removal plan has been requested. 

 

 

 F. Water Retention Basins. The use of water retention basins to minimize surface runoff or 

erosion damage potential may be required. 

 

 The proposed development is required to comply with the 2012 Storm Water Management 

Manual for Western Washington, and best management practices for temporary erosion control 

will be utilized during grading and construction. The completed project will incorporate 

stormwater retention basins constructed as part of the Suntop PUD development. 

  

 

 G. Land Adjacent to Public Waters. When subdivisions are proposed in a shoreline area, open 

space may be provided to and along the water’s edge with provision for access from a public 

right-of-way or other adjoining public land, if necessary to mitigate adverse impacts caused by 

the subdivision. 

 

 This site is not located near or adjacent to a shoreline (lake, stream, etc.) area or a public water 

body. 
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 H. School and Park Sites. Where a proposed school or park site lies within a proposed 

subdivision as indicated in the comprehensive plan, or other plans or policies, the site may be 

required to be reserved or dedicated by the subdivider. 

 

 No proposed school or park sites lie within the proposed subdivision as indicated in the 

comprehensive plan. 

 

 

 Additional criteria for review: Subdivisions within the City of Enumclaw are subject to the 

requirements set forth in EMC Title 17 Subdivisions, which sets general provisions, 

application, preliminary and final plat requirements, design principles and development 

standards. Developments within the PUD zoning district are subject to the  development 

standards and use restrictions set forth in the PUD approval.  

  

   

XVI. FINDINGS OF FACT AND CONCLUSIONS: 
 

Staff recommends the Hearing Examiner adopt following Findings of Fact and Conclusions: 

 

Findings of Fact: 

 

1.   Preliminary Plat Application #16-314 proposes two subdivisions: Suntop PUD Division 4 

proposes to subdivide 19.2 acres into 96 single-family residential lots; Division 5 proposes to 

divide 50.92 acres, into 79 single-family residential lots, plus approximately 15 acres (Parcels 

A and B) zoned for future commercial use, and 7.6 acres (Parcel C) reserved for future 

development of up to 113 residential units. The project site is located immediately east of the 

ongoing development of the Elk Meadows and Suntop Farms subdivisions, along the north 

side of SE 456th Street (Warner Avenue) between Cooper Lane and 284th Avenue SE. The 

site is King County Assessor's Parcel #s 302007-9111 and 302007-9011. 

 

2.  The project site is designated Planned Unit Development on the City's Comprehensive Plan 

Land Use Map, and is within the Planned Unit Development (PUD) zoning district. 

 

3.  Proposed lot sizes range from 5,000 to 11,905 sq. ft.  Proposed gross project density is 5 

dwelling units per acre for Division 4, and 3.05 dwelling units per acre for Division 5. 

 

4.  Surrounding zoning and land uses include:  

 East-  Urban Reserve (UR) zoning (King County); Single-family residential development 

and vacant. 

South- Agriculture (A35) zoning (King County); undeveloped pasture land 

West- Planned Unit Development (PUD) zoning; Elk Meadows and Suntop Farms 

subdivisions  

North- Highway Community Business (HCB) zoning; existing commercial development 

 

5.  A Notice of Application/ Notice of Hearing was issued on November 9, 2016, pursuant to 

EMC 15.30.030 and RCW 36.70B.110, for a hearing before the City of Enumclaw Hearing 

Examiner on December 1, 2016. 
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6.  Environmental review under the State Environmental Policy Act (SEPA) was performed and 

a Mitigated Determination of Non-Significance was issued for the Suntop PUD on July 30,  

2014. An addendum was issued on October 31, 2016, identifying specific traffic impacts 

from the proposed subdivisions. The MDNS for the Suntop PUD was adopted on October 31, 

2016, as adequately identifying the potential environmental impacts of the proposed 

subdivisions. The SEPA review noted potential impacts with regard to traffic, park services, 

fire protection services, school facilities, wetlands, and wildlife habitat. Mitigation measures 

including buffers and impact fees are included as recommended conditions of approval. 

 

7.  Single Family Residential development is a primary permitted use in the PUD zoning district. 

 

8.  Wetlands and potential fish and wildlife habitat are found on the Division 5 site. Mitigation is 

provided in the form of resource avoidance and the provision of buffers.  

 

9.  The applicant, Frances Holdener, has entered into an agreement with the Enumclaw School 

District dated December 22, 2015, (King County Recorder's # 20151229000356) whereby it 

is agreed that the developer will pay money to the School District to mitigate for impacts that 

the proposed development will have on school district operations.  The agreement cites a 

payment of $1,097 for each new single-family building lot. 

 

Conclusions: 

 

Based on the above findings of fact, Staff suggests that the following conclusions can be made: 

  

A. The proposed residential subdivision is an allowed use, and the proposed lot sizes and density 

comply with the development standards of the PUD zone. 

 

B. The proposed project, as conditioned, will not result in any significant impact on the 

environment. 

 

C.  Appropriate provisions are made in the subdivision for, but not limited to, public health, 

safety and general welfare and for such open space, drainageways, streets or roads, 

alleys, other public ways, transit stops, potable water supplies, sanitary waste, parks and 

recreation, playgrounds, schools and school grounds, and all other relevant facts, 

including sidewalks and other planning features that assure safe walking conditions for 

students who only walk to and from school. 

 

D. The public use and interest will be served by the proposed subdivision and associated 

dedications. 

 

E. The request furthers the City’s Land Use goals to encourage compact development of vacant 

or underutilized land to limit pressure for expanding the city’s boundaries and maximize use 

of vacant or underutilized space within the city limits. The request furthers the City’s 

Housing goal to ensure that housing is compatible in size and quality, design and intensity 

with surrounding land uses, traffic patterns, public facilities and environmentally sensitive 

features through specific site and building design measures. 
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XVII.  RECOMMENDATION: 
 

 Based on the submitted materials, the City recommends that the Hearing Examiner hold the 

public hearing, review the information, prepare written findings and conclusions, and make a 

recommendation to the Enumclaw City Council for the approval of Preliminary Plat #16314,  

Suntop PUD Divisions 4 and 5, subject to the following conditions: 

 

1) All applicable mitigation measures specified in the MDNS, issued July 30, 2014, as 

supplemented by the Addendum dated October 31, 2016, shall be met. 

 

2) Prior to approval and recording of the final map for the subdivision, all streets, drainage 

systems, utilities, and other required improvements shall be installed.  All work shall be 

completed in accordance with site development permits issued by the City. 

 

3) All utility lines including gas, phone, electric, and cable shall be installed in a joint trench 

within the street rights-of-way. Service laterals shall be provided to each lot. 

 

4) Water and sewer service shall be provided for the subdivision. Service laterals shall be 

provided to each lot. 

 

5) Prior to Final Plat approval, the recording number of the applicant's agreement with the 

Enumclaw School District shall be shown on the face of the plat; provided, however, that if 

the City adopts school impact fees by ordinance prior to the issuance of building permits 

for the project, the mitigation amounts provided for in the ordinance shall control. 

 

6) Prior to the issuance of building permits for any new residence in the subdivision, the 

applicant shall pay a King County Fire District #28 mitigation fee in the amount of 

$2,383.13 per dwelling unit as noted in the letter from the District dated November 22, 

2016. A note to this effect shall be placed on the face of the final plat.  

 

7) Prior to the issuance of building permits for any new residence in the subdivision, the 

applicant shall pay a Parks Impact Fee pursuant to EMC 19.24.080. The impact fee due 

for each lot will be the fee in effect at the time a complete building permit is submitted for 

the lot. However, prior to Final Plat approval the applicant may apply to City Council for a 

credit against impact fees for providing neighborhood park land area above and beyond the 

minimum requirements per EMC 19.24.130.  

 

8) Prior to the issuance of building permits for any new residence in the subdivision, the 

applicant shall pay a Transportation Impact Fee pursuant to EMC 19.24.070. The 

impact fee due for each lot will be the fee in effect at the time a complete building permit is 

submitted for the lot. A note to this effect shall be placed on the face of the final plat.  

 

9) During grading and site development, if artifacts or other resources of possible 

archeological, cultural, or historic significance are encountered, work shall be 

immediately halted within the area and a large enough perimeter established in order to 

maintain the integrity of the site.  The City, the State Archeological and Historic 

Preservation Office (DAHP) and the Muckleshoot Tribe, as relevant, shall be 

immediately consulted. If cultural artifacts are, in fact, found to be present on the site, 

the developer shall work with DAHP and the Muckleshoot Tribe to develop an 



14 

 

appropriate resource protection plan. A note to this effect shall be placed on the face of 

the final plat. 

  

10) All development on Divisions 4 and 5 shall be in conformance with the Design 

Guidelines approved by the City's Design Review Board on September 4, 2014. 

11) Prior to Final Plat Approval, a detailed landscaping, planting, and street tree plan shall 

be submitted for review and approval (EMC 17.12.070), and shall be consistent with 

EMC Chapter 19.08 Landscaping regulations.  

 

12) Prior to or concurrent with Final plat approval, all on-site streams, wetlands and buffers 

shall be permanently protected in critical area management tracts protected by easement 

in perpetuity. The management tracts will be owned by the City and maintained by the 

Suntop PUD Homeowners Association. The boundaries shall be marked during 

construction to prevent disturbance per EMC 19.02.210.C and permanently marked per 

EMC 19.02.21.D prior to Final Plat approval. Signage shall be shown on final 

landscape plans submitted with plat construction plans.  

13) The 90 foot crossing of Ditch A by Suntop Boulevard shall be accomplished by a new 

bottomless culvert designed to avoid direct impacts to the existing channel and shall 

meet WDFW fish passage requirements. 

14) A Hydraulic Permit Approval (HPA) and, if necessary, Section 404 permit shall be 

required prior to any work below the ordinary high water mark of any stream, 

specifically Ditch “A” or the SR 410 Ditch. 

15) Building setbacks of 15 feet from the edge of buffers shall be shown on the face of the 

final plat as required by EMC 19.02.220.B.1.  

 

16) Prior to Final Plat approval, both Phase 1 and Phase 2 park and recreation space areas 

(in the amount of 5.10 acres) shall be constructed in accordance with approved plans 

and dedicated to the City with the Final Plat Approval.  Detailed construction drawings 

shall be submitted with the final plat construction drawings. The applicant may provide 

bonds or cash security for construction of the park prior to final plat. 

17) A foundation soils report by a licensed Washington State geotechnical engineer will be 

required at the time of building permit submittal.  The report shall address groundwater 

conditions. 

18) Unless otherwise allowed under a development agreement approved by the City 

Council, development of any one of Parcels A, B, C, D and E shall only be allowed if 

Suntop Boulevard north of Division 1 and the intersection with SR 410 are constructed 

concurrent with the parcel(s) development. . This should be a plat condition specific to 

Parcels A-E shown on the face of the plat.  Additional right-of-way shall be dedicated if 

required from Parcels A and B to accommodate the final design of Suntop 

Boulevard/SR410 roundabout intersection called for in the City’s adopted 

Comprehensive Plan and SR410 Channelization Plan.  Half street improvements to 

Roosevelt Avenue East shall be constructed at the time of and as part of the 

development of Parcels A and B. 
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PREPARED BY: 

 

  Dan Catron, Associate Planner 

 

ATTACHMENTS: 

 

A. Application received August 3, 2016 

B. Project Narrative dated July 2016 

C. Suntop PUD- Original Project Narrative dated October 2013 

D. Staff Review comments dated August 30, 2016 

E. Applicant Responses to Review Comments dated September 15, 2016 

F. Revised Preliminary Plat Map(s) received September 15, 2016 

G. Notice of Application/ Public Hearing issued November 9, 2016 

H. SEPA Determination of Non-Significance for the original PUD issued July 30, 2014 

I. Revised SEPA Initial Study Checklist received August 3, 2016 

J. SEPA Addendum dated October 31, 2016 

K. SEPA Adoption of Existing Environmental Document dated October 31, 2016 

L. Original Transportation Impact Analysis, Heath & Associates (October 2013) 

M. Trip Generation Comparison, Heath and Associates, dated October 6, 2016 

N. Critical Areas Analysis- Fisheries dated January 17, 2014 

O. Critical Areas Analysis- Wetlands dated October 3, 2013 

P. Comments from Enumclaw City Engineer dated November 23, 2016 

Q. Certificate of Water Availability 

R. Certificate of Sewer Availability  

S. Ordinance No. 2551  

T. Ordinance No. 2552  

U. Enumclaw School District Mitigation Agreement dated December 22, 2015 

V. Lot Line Adjustment #15-01 

W. Plat Certificate and map 

X. Letter from Enumclaw Fire Department received November 22, 2016 
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Suntop PUD 

City of Enumclaw, Washington 

 

October 2013 

 

PROJECT SUMMARY 

 

Suntop Farm is a 105 acre property in the southeast section of the City of Enumclaw.  The property was 

acquired by the current owners, the Holdener family, over a number of years, starting in the 1930’s.  

Initially an 80 acre farm, their holdings were expanded by 20 acres in the late 1940’s and an additional 

20 acres in 1974.  A portion of the property was sold and a new family home constructed on part of the 

property within the last ten years leaving the current 105 acre total.  The land was utilized for many 

years as a dairy farm and more recently as pasture and cropland.  Use of the property as a dairy farm is 

no longer economically feasible due to economic and environmental constraints.  The property is 

located within the City limits of Enumclaw and its urban growth boundary.  The property was annexed to 

the city in 1988 and was included in the “Holdener Farm Area PUD” zoning adopted in 1992 in City of 

Enumclaw Ordinance 1765.  The property is comprised of three existing parcels, King County Auditor file 

numbers:  3020007-9012 (82.17 acres), 302007-9011 (17.24 acres) and 302007-9111 (5.61 acres), 

totaling 105.02 acres. 

 

PUD zoning allows for development of a property into a variety of future uses and allows for more 

flexibility than that realized using current city zoning classifications.  As discussed in future sections of 

this summary, there currently exists large inventories of land zoned for R-1 and R-2 uses and it is felt 

there is not a need for more large lot developments.  PUD zoning also allows the proponent to include a 

mix of residential densities and unit types as well as a commercial component that will result in more 

jobs for the city and retail and office opportunities along the highway 410 corridor. 

 

LAND USE 

 

The initial phase of the project, Division 1, includes 116 single family residential lots and further 

divides the overall property into seven future development parcels including a five acre public 

park site.  Parcel areas and future uses are summarized in the following table.  A site plan is 

included as Appendix A. 

 

 Parcel Land Use Acres Max Units 

 Division 1 SF Residential – Div 1 32.44 116 

 Parcel A HCB 7.18  

 Parcel B HCB 7.62  

 Parcel C R4 - Multi Family 7.56 113 

 Parcel D SF Residential – Div 3 10.68 60 

 Parcel E R4 - Multi Family 13.21/7.54* 113 

 Parcel F City Park 5.10  

 Parcel G Suntop Drive ROW North 2.04  

Parcel H SF Residential – Div 2 19.21 110 

  TOTAL 105.04  512 

 

*-Useable Acres 
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PHASING 

It is anticipated that the project will be constructed over a number of years, with home construction 

taking place to match demand in the residential marketplace.  Commercial uses will be developed along 

the Highway 410 corridor as demand warrants.  The commercial tracts proposed are the largest 

available vacant tracts along the corridor. 

 

Individual project permit applications will be made for each future project on a tract by tract basis. 

 

PHASING SCHEDULE 

 

 Parcel Units Construction Occupancy 

   Year Year 

Division 1a  62 2014 2015 

Division 1b  25 2015 2016 

Division 1c  29 2015 2016 

 

Division 2a Parcel H 55 2016 2017 

Division 2b Parcel H 55 2017 2018 

 

Division 3 Parcel D 60 2018 2019 

 

R4 - MF Parcel E 113 2016 2017 

 

HCB Parcel A 0 tbd tbd 

HCB Parcel B 0 tbd tbd 

R4 - MF Parcel C 113 tbd tbd 

 

Park Dedication – Ph 1 Parcel F 0 2014 

City Park Construction Parcel F 0  2015 

 

Park Dedication – Ph 2 Parcel F 0 2016 

City Park Construction Parcel F 0  2017 

 

Suntop Drive North Parcel G 0 tbd tbd 

 

 

PHASING – DIVISION 1 

Division 1 Phase 1 - Division 1 of the proposal includes 116 lots for detached single family 

residences.  It is anticipated that Division may be constructed in 2 or three phases if the 

economy and business plan of the end user determines that construction of the full division is 

not feasible.  Phase 1, as depicted in the site plan, includes 32.14 acres and 116 individual lots.  

This phase further includes construction of the detention pond for all of Division 1 as well as all 

of Division 2 (which includes all of the project area within Drainage District Number 6), frontage 

improvements on Warner Avenue from the western boundary to Suntop Drive including the 

dedication of additional Warner Avenue right of way and construction of a recreational trail, the 

western 2/3 of Suntop Drive as well as dedication of the full right of way for Suntop Drive.  Also 

included in Division 1 Phase 1 is the connection of Peterson Drive East and Sigrist Drive East to 

Suntop Farms Division 2.  Sanitary Sewer service will be extended from Suntop Farms Division 2 
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into the project.  All residences in Division 1 and Division 2 will be subject to the latecomer’s 

agreement for the Elk Meadows sewer lift station.  It is anticipated that Division 1 Phase 1 will 

be constructed and recorded in 2014 with initial home occupancy in 2015. 

 

Division 1 – Phase 2 – Division 1 Phase 2, abutting the northerly boundary of Phase 1 includes 25 

lots.  Included in this phase is the construction of Bondgard Drive east and the westerly 2/3 of 

Suntop Drive abutting the phase.  Sanitary Sewer and water systems will connect to existing 

Suntop Farms Division 1 systems as well as an existing water main on Warner Avenue.  Storm 

drainage will connect to the system constructed in Division 1, Phase 1.  It is anticipated that 

Division 1 Phase 2 will be constructed in 2015.   

 

Division 1 – Phase 3 – Division 1 Phase 3 abuts Phase 1 on its eastern boundary.  Phase 3 

includes 29 lots.  Infrastructure improvements will include frontage improvements on Warner 

Avenue including dedication of additional right of way and construction of a recreational trail 

and the easterly remaining portion of Suntop Drive.  It is anticipated that Division 1 Phase 3 will 

be constructed in 2015. 

 

Future City Park – Approximately half (2.52 acres – 5.05 total) of the future 5 acre “Suntop Park” 

will be dedicated to the city and improvements constructed as a part of this proposal.  One acre 

of the park site will be dedicated to the city in conjunction with Phase 1c  A park improvement 

plan will be formulated with the City which shall include the actual park design as well as 

schedule and funding.  The value of the property in excess of the dedication requirements shall 

be credited against mitigation fees. 

 

 

PHASING – FUTURE PHASES 

 

Parcel H - Division 2 – Single Family Residential -This phase will follow upon the completion of 

Division 1, it is anticipated that Division 2 will be constructed in 2016 or 2017.  A preliminary plat 

application shall be processed through the City of Enumclaw delineating the final lot 

configuration and utility plans.  This parcel abuts Division 1 on the east and includes the 

remaining portion of the project located within Drainage District 6.  There will be a latecomer’s 

agreement for storm drainage facilities provided for this phase by the pond constructed with 

Division 1. 

 

Parcel E – Future Development Parcel – R4 Multi Family – this parcel may be developed at any 

time in the future.  Street and utility connections abut Suntop Farms Division 1 on the north. 

 

Parcel D – Future Development Parcel – Single Family – this parcel may be developed at any 

time following Parcel H Division 2 if traffic studies indicate an acceptable level of service without 

the connection. 

 

Parcels A & B – HCB - Highway & Community Business, Parcel C - R4 Multi Family - Development 

of Parcels A and B zoned Highway and Community Business, & Parcel C zoned R4 Multi Family 

will mandate the construction of the connection of Suntop drive to SR 410.   
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TRAFFIC IMPACTS 

The proposed project will result in additional vehicle traffic within the City of Enumclaw.  A study of the 

projected impacts was completed by Heath & Associates Traffic Engineers and is included with the 

application package.  In summary, there are at present  four intersections within the city that have a 

level of service (LOS) of D or lower; Porter and 432
nd

 in the north end of the city, Semanski & Warner, 

Blake & 410 and Watson & 410.  (See Table 5, page 18) The Watson & 410 intersection is scheduled to 

receive an upgrade to a stoplight in 2015, the intersection of Semanski & Warner is planned to have a 

roundabout installed at a later date subject to budget becoming available, and the intersection of Porter 

& 432
nd

 has also been identified for future improvements in a WSDOT corridor study, again subject to 

budget becoming available.  It is assumed that the City will use some of the traffic mitigation fees paid 

by the project to improve these deficient intersections. 

 

Division 1 (116 units) and Division 2 (110 units) were studied in the initial phase of the study. 

Intersections projected for the 2018 horizon for project completion include Blake & 410 maintaining a 

“D”, Porter & 432
nd

 eastbound D to D and westbound D to E.  Semanski & Warner is currently an F and 

will see wait times increased unless the proposed roundabout is completed.  LOS is improved to A with 

completion of the roundabout. 

 

Developing Parcels D (60 units) and E (80 units) were also studied, both with and without the connection 

of Suntop Drive to SR 410.  The only failing LOS is again the Semanski & Warner intersection.  

Connection of Suntop Drive to SR 410 results in a redistribution of traffic loads and undoubtedly lessens 

through traffic from using Bondgard Avenue to access Watson Street. 

 

PARK AND OPEN SPACE DEDICATION REQUIREMENTS 

Residential projects in the city are required to provide open space for recreation uses or pay a fee in lieu 

of providing facilities.  The amount of land required is calculated using the following formula:  (2 x 

Number of Dwellings x persons/Dwelling)/1000 = X Acres.  In this case the calculation is: 

 

(2 x 512 dwellings x 2.52persons/dwelling)/1000 = 2.58 Acres 

 

The proposed dedication of the park site of 5.10 Acres exceeds the required area by 2.5 acres.  The 

applicant is proposing to dedicate approximately one half of the park site with Division 1 and the 

balance at a later date.  Approximately one acre of the site will be improved in conjunction with Division 

One. 

 

DEVELOPMENT AGREEMENT 

The applicant proposing that a Development Agreement be negotiated with the City would address a 

number of issues related to the project including Latecomers Agreements, administration and 

development of Design guidelines, Homeowners and Owners Associations, Suntop Farm Public Park 

(Dedication, Improvements, Improvement Schedule and Maintenance), Offsite street improvements and 

the intersection of Suntop Drive with SR 410 as well as SR 410 improvements on the project frontage. 

 

Homeowners Associations 

It is anticipated that there will be a number of associations related to ownership and maintenance of 

common areas for the project.  It is anticipated that there will be a Suntop PUD Master Association for 

the entire project, a Suntop PUD Homeowners Association for the single family detached home 

neighborhoods, a separate association for a for sale multifamily project (parcel E) and perhaps a 

commercial association for parcels A, B and C. 
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Division 2 Latecomers Agreement for Pro Rata Share of Detention Facilities 

Division 2 of Suntop PUD is anticipated to include roughly 110 single family lots on 19.15 acres more or 

less immediately to the east of Division 1.  Detention facilities adequate to serve Division 2 will be 

constructed as part of Division 1 as will additional street frontage on Warner Avenue.  A latecomers 

agreement will be prepared that will obligate the developer of Division 2 to pay an amount to be 

determined per unit to the developer of Division 1 (if different). 

 

Latecomers Agreement for Suntop Drive 

The future intersection of Suntop Drive and SR 410 will be a major expense.  Although it is not a 

necessary connection for initial stages of the project, it will be important that budget is available for the 

work when the time comes for the connection to be made.  It is anticipated that there will be an escrow 

fund established as part of the development agreement to reserve a certain amount per unit for the 

connection from Division 1 on. 

 

BUILDABLE LANDS INVENTORY – Residential 

The proponent completed an inventory of undeveloped land within the city limits and urban growth 

area using the King County IMAP and city zoning maps to determine which zones and residential unit 

types are represented.  It is apparent that the larger lot sizes included within the R1 and R2 zones are 

very well represented and provide an adequate basis for future projects.  There is a very limited 

inventory of smaller lot (R3) and multi-family (R4) opportunities. 

 

Zone Inside City Urban Growth Total Units/ Total Minimum 

 Limits Area Acres Acre Units Lot Size 

 

R1 101 129 229 2 461 15,000 sf 

R2 407 242 644 3.5 2,271 8,400 sf 

R3 19 0 19 2.5 93 6,200 sf 

R4 17 0 17 15 256 15 du/acre 

PUD 118 0 118 varies  none 

MHP 13 0 13 7 92 7 du/acre 

  

 

Residential zones R-1, R-2, R-3, R-4 and PUD from Enumclaw Municipal Code 

 

PROJECTS IN THE PIPELINE 

The following table includes a list of residential projects in various stages of permitting through the City 

Department of Community Development. 

 

Project Zoning Number of Project Status 

  Units Area (Acres) 

McHugh Plat R2 17 4.70 unknown  

Meadow Park R2 24 9.98 PPlat – on hold 

Liberty Meadows R3 48 9.85 Design Review/Ready to Build 

Semanski Farm R2 37 9.81 PPlat – on hold 

Elk Meadows 3 PUD 12 2.07 On Hold  

Suntop Farms Div 2 PUD 51 10.32 Shovel Ready/For Sale 

                        Total  189 
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DEMOGRAPHICS OF THE CITY OF ENUMCLAW 

The demand for new housing and housing type is driven by a number of factors with job growth, 

demographics and price being the most important.  The type of households located in the city has 

evolved over the years as has much of the country.  There are a number of interesting statistics from the 

2010 federal census that illustrate these changes which are summarized in the table included as 

Attachment 2.   

 

Enumclaw included 9,598 households at the time of the census.  Of these, 72% (6,884) were “Family” 

households which were defined as persons living with related others.  Twenty eight percent (28%) or 

2,714 were non family households which was defined as persons living alone or with unrelated others.  

The percentage of households with children under 18 was 36% or 3,485. 

 

 







































 

City of Enumclaw
Department of Community Development 
1309 Myrtle Ave, Enumclaw, WA  98022 
Phone: (360) 825-3593   Fax: (360) 825-7232 

NOTICE OF APPLICATION/ NOTICE OF PUBLIC HEARING  

FOR SUNTOP PHASE 4 AND 5 RESIDENTIAL SUBDIVISIONS 

Project #16314 

Notice is hereby given that the City of Enumclaw has received an application from Ken Krueger and 

Rykels Engineering Group on behalf of Mrs. Frances Holdener for preliminary plat approval to subdivide 

approximately 69 acres into 177 single-family residential lots plus 4 tracts totaling 25 acres reserved for 

future development and parks. The subject property is located in the southwest quadrant of the 

intersection of State Highway 410 and 284th Avenue SE,  directly east of Suntop Farms Divisions 1 and 

2, in the City of Enumclaw, Washington. Portions of SEC. 25 and SEC. 30, T20N, R06E, WM.  The 

project site is: Division 4- King County Assessor's Parcel #302007-9111; Division 5- King County 

Assessor's Parcel #302007-9011. 

Dates: This application was originally submitted on: 

This application was deemed complete on: 

Date of this Notice: 

August 3, 2016 

September 29, 2016

November 9, 2016 

Environmental Review:  These projects are part of the Suntop Farms Planned Unit Development (PUD) 

that was approved by the City of Enumclaw via Ordinance 2551 in November 2014. The environmental 

impacts of the larger 105 acre PUD project site were analyzed at that time in an environmental review 

pursuant to the State Environmental Policy Act (SEPA). A Mitigated Determination of Non-Significance 

(MDNS) was issued for the PUD project on July 30, 2014. The mitigation measures incorporated in that 

document will be incorporated as conditions of approval for these preliminary plat projects. An addendum 

has been issued which addresses the specific traffic generation expected for the preliminary subdivisions. 

The City is adopting the MDNS issued for the Suntop Farms PUD, together with the addendum, as 

adequately addressing the environmental impacts of the proposed preliminary plats. 

Other Permits Required: Preliminary and Final Plat Approval, City approval of grading and site 

development plans; a General Permit to Discharge Stormwater Associated with Construction Activity is 

required from the state Department of Ecology; and building permits for each new dwelling. 

Comment Period: The public is invited to comment on this application beginning on November 2, 2016, 

and ending 15 days later at 4:30 PM on November 17, 2016. All persons are welcome to comment on the 

application, receive notice of and participate in any hearings, and request a copy of the decision once 

made. The application will be processed as a Type IV permit procedure, and the decision of the Hearing 

Examiner will be forwarded to the Enumclaw City Council as a recommendation for final action. 

Information regarding this application may be requested at: 

City of Enumclaw Community Development Department 

 Attn: Dan Catron, Associate Planner 

 1309 Myrtle Avenue 

 Enumclaw, WA 98022 

    (360) 615-5725 

SEE OTHER SIDE FOR HEARING INFORMATION→ 



 

Public Hearing:  A public hearing before the City's Hearing Examiner has been scheduled for Thursday, 

December 1, 2016, at 5:30 PM in the Enumclaw City Council Chambers located at 1339 Griffin Avenue, 

Enumclaw, WA 98022   

 

 

 























 

City of Enumclaw 
Department of Community Development 
1309 Myrtle Ave, Enumclaw, WA  98022 
Phone: (360) 825-3593   Fax: (360) 825-7232 

SEPA ADDENDUM FOR SUNTOP PUD SUBDIVISIONS PHASE 4 & 5 – PROJECT NUMBER 16314  

 
PROJECT NUMBER: 16314 

 

Applicant: Andy Rykels, Rykels Engineering & Ken Kruger for Mrs. Frances Holdener 

 

Location of Proposal: The subject property is located in the southwest quadrant of the intersection of State Highway 410 

and 284th Avenue SE,  directly east Suntop Farms Divisions 1 and 2, in the City of Enumclaw, Washington. Portions of 

SEC. 25 and SEC. 30, T20N, R06E, WM.  The project site is: Division 4- King County Assessor's Parcel #302007-9111; 

Division 5- King County Assessor's Parcel #302007-9011. 

 

Background: On July 30, 2014 the City of Enumclaw issued a SEPA Mitigated Determination of Non Significance 

(MDNS, SEPA Checklist File No. 13305) for a preliminary plat to subdivide 105.04 acres in 122 lots, one stormwater 

tract and one five acre public park tract. Full build out of the project was estimated at 286 Single Family dwellings, 80 

low density multi-family dwellings and 140 high density multi-family dwellings and 84,000 square feet of retail space. 

The applicant has now submitted for a preliminary plat to subdivide two of the future development tracts (42.95 acres) 

into approximately 176 single-family residential lots. This changes the scope of the project to remove a portion of the area 

contemplated as multi-family residential as part of the original SEPA review under File No. 13305. 

 

The MDNS issued under Checklist File No 13305 identified eight (8) mitigation measures as follows, 

1) Development of the site shall comply with the 2012 Department of Ecology Stormwater Management Manual for 

Western Washington which is the standard for the design of all drainage facilities including stormwater runoff 

quality and stormwater best management practices (BMP’s). 

2) Critical areas and buffers on site shall be protected consistent with the requirements of the City’s Critical Area 

Ordinance EMC 19.02 and mitigation measures recommended in the Critical Areas Study – Fisheries Cedarock 

Consulting, January 2014 and the Suntop Farms Division I – Critical Areas Report October 2013, by Sewall 

Wetland Consulting, Inc. 

3) A “French drain” and swale per City detail, must be provided along the rear property lines of all lots except those 

that back onto a street or stormwater detention tract. Providing only a swale is insufficient. Roof downspout 

drains and foundation drains shall connect to the street storm system. Said French drain system must drain to the 

street storm system and thence to the stormwater pond. 

4) A 12’ bench must be maintained around the stormwater pond to allow access by machinery for pond maintenance.  

5) Gas utility lines shall be installed in a joint trench along with phone, electric, and cable. There is no charge for 

main installation and services if all homes have at least two gas appliances, one of which must be a furnace. If 

not, the cost will be divided up evenly by lot and charged out at time and material. 

6) No driveways shall be permitted onto Warner Avenue. 

7) Street illumination is required and shall meet the following requirements for Minimum Average Maintained 

Horizontal Light Level (Light Level) in footcandles (fc) and Maximum Uniformity Ratio (Uniformity Ratio): 

a. Warner Street frontage: Light Level = 1.1 fc with Uniformity Ratio of 4:1 

b. Interior subdivision streets: Light Level = 0.6 fc with Uniformity Ratio of 4:1  

 

8)  Lots proposed in future divisions of Parcel I that are adjacent to the north and east project boundaries shall be a 

minimum of 8,400 square feet in size to create a transition in density between the small lots proposed in the PUD 

and the existing large lots located outside of the PUD.  

 

The MDNS (File No. 13305) was not appealed. 

 

On August 3, 2016 the applicant submitted a preliminary plat and SEPA Checklist (File No. 16314). The applicant 

submitted a revised Traffic Impact Analysis on October 7, 2016. The revised proposal includes 79 single family 



residential lots and two (2) future development tracts. This proposal would eliminate the proposed 113 multi-family units 

on Parcel “D” as originally reviewed under Checklist File No. 13305. 

 

Analysis: Based in the information in the original SEPA file and a review of the revised proposal and supporting 

analyses, the revised proposal does not result in any new adverse environmental impacts. An addendum and adoption of 

the existing environmental document is appropriate based on the following: 

 

1. The applicant’s traffic study (Traffic Impact Trip Generation Comparison Suntop Project – Heath and Associates, 
Dated October 6, 2016) indicates that the proposed subdivision as revised will generate 49 fewer AM peak trips, 59 fewer 

PM peak trips and 646 fewer daily trips. Based on the review of the documents and applicable code requirements, it has 

been determined that the reduced trips will not create an adverse environmental impact. 

 

2. The applicant has provided a revised stormwater drainage analysis which indicates that the proposed stormwater 

ponds can provide adequate storage and the current mitigation measure #1 listed above will be addressed in Phase 4. 

The Preliminary Storm Drain Analysis for Suntop PUD Division 5 will adequately address stormwater from the 79 

single-family lots created as part of this revised preliminary plat application. 

 

3. Washington Administrative Code (WAC) 197-11-706 defines an “Addendum” as, 

 

“WAC 197-11-706 

Addendum 

 

"Addendum" means an environmental document used to provide additional information or analysis that does 

not substantially change the analysis of significant impacts and alternatives in the existing environmental 

document. The term does not include supplemental EISs. An addendum may be used at any time during the 

SEPA process.” 

 

Further, the Washington State Department of Ecology SEPA Handbook (section 2.7.3) discussion of an addendum 

states, in part, 

 

“An addendum is appropriate when a proposal has been modified, but the changes should not result in any 

new significant adverse impact. They can also be used if additional information becomes available that does 

not change the analysis of likely significant impacts or alternatives in the original SEPA document.” 

 

4. As provided for in WAC 197-11-706, the revisions to the proposal do not substantially change the analysis of 

significant impact.  No new adverse environmental impacts resulting from the revised proposal have been identified.  

 The existing mitigation measures (Land Use File #11041) adopted city code and revised mitigation measures (listed 

above) will address probable significant adverse environmental impacts.   

  
COMMENT/APPPEAL PERIOD 
 

In accordance with Washington Administrative Code (WAC) 197-11-625(5) an addendum need not be circulated. No 

comment or appeal period is required. 

 

Administrator of Development Regulations and Responsible SEPA Official 

  

 

     October 31, 2016   

_________________________________________   ________________________  

Chris Pasinetti, Community Development Director   Date 

1309 Myrtle Avenue 

Enumclaw, WA  98022 

Phone 360-825-3593 x.5726 FAX 360-825-7232 



 

 
Existing Environmental Documents that Evaluate the Proposed Project:  

Included in the case file are the following studies and documents have been submitted in support of the proposal:  

  

 Traffic Impact Analysis, prepared by Heath and Associates, dated October, 2013. 

 Traffic Impact Trip Generation Comparison Suntop Project, prepared by Heath and Associates, dated October 6, 

2016. 

 Preliminary Storm Drain Analysis Suntop Planned Unit Development, prepared by Rykels Engineering Group, 

Inc, dated September 2013. 

 Preliminary Storm Drain Analysis Suntop Planned Unit Development, prepared by Rykels Engineering Group, 

Inc, dated July 25, 2016. 

 SEPA Checklists, prepared by Ken Krueger – Dated January, 2014 & August, 2016. 

 MDNS, prepared by the City of Enumclaw, Dated July, 2014. 

 Critical Areas Study prepared bv Cedarock Consultants, Inc., Dated January, 2014. 

 

The application and associated study material can be viewed at Enumclaw Community Development Department located 

at 1309 Myrtle Avenue, Enumclaw.  

 

 



ADOPTION OF 

EXISTING 

ENVIRONMENTAL 

DOCUMENT 

 

Adoption for: Mitigated Determination of Non-Significance 

 

Description of current proposal: Two preliminary plats to subdivide 19.21 acres into 

96 single family residential lots (Division 4), and 25.89 acres into 81 single family 

residential lots, plus 4 parcels totaling 25 acres reserved for future development and 

parks (Division 5).  The two subdivisions implement the provisions of the Suntop PUD 

approved by City of Enumclaw Ordinance # 2551 in November 2014. 

Proponent :  Frances Holdener; Rykels Engineering 

 

Location of current proposal: South of State Route 410, North of Warner Avenue, and 

East of Mount Peak Street North.  King County Assessors Parcels #302007-9111 and 

#302007-9011 .  Portions of Sections 25 and 30, Township 20N, Range 06E, Willamette 

Meridian. 

Title of document being adopted: Mitigated Determination of Non-Significance for the 

Suntop Planned Unit Development Subdivision and Rezone dated July 30, 2014. 

 

Agency that prepared document being adopted: City of Enumclaw 

 

Date adopted document was prepared :  July 30, 2014 

 

Description of document (or portion) being adopted: Mitigated Determination of 

Non-Significance, including eight (8) mitigation measures. 

If the document being adopted has been challenged (WAC 197-11-630), please 

describe:  The document was not challenged. 

The document is available to be read at (place/time) :  Enumclaw Community 

Development Department, 1309 Myrtle Avenue, Enumclaw, WA 98022; M-F 8- 4PM 

We have identified and adopted this document as being appropriate for this proposal after 

independent review. An addendum to this MDNS is also being adopted which addresses 

traffic impacts and mitigation for the specific preliminary plats.  Pursuant to WAC 197-

11-625(5), the addendum regarding specific trip generation impacts need not be circulated 

to any outside agencies. The document and addendum meets our environmental review 

needs for the current proposal and will accompany the proposal to the decision maker. 

Name of agency adopting document: City of Enumclaw 

http://app.leg.wa.gov/wac/default.aspx?cite=197-11-630


ADOPTION OF 

EXISTING 

ENVIRONMENTAL 

DOCUMENT 

Contact person: Dan Catron, Associate Planner; 360-615-5725 

 

  

 

Responsible official:  Chris Pasinetti, AICP 

 

 

______________________________________________ 

 

Position/title Community Development Director 
 

Address:       1309 Myrtle Avenue, Enumclaw, WA 98022 

Date               November 2, 2016 
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SUNTOP PUD 

TRAFFIC IMPACT ANALYSIS 

 

 

I. INTRODUCTION 

 

This traffic impact analysis serves to assess the traffic impacts associated with the 

proposed Suntop PUD project.  The main goals of this study focus on the assessment of 

existing traffic conditions and intersection congestion, forecasts of newly generated 

project traffic, and estimations of future intersection delay.  The first task includes the 

collection of general roadway information, road improvement information, entering sight 

distance data, and peak hour traffic counts.  Next, a detailed level of service analysis of 

the existing volumes is made to determine the present degree of intersection congestion.  

Forecasts of future traffic and dispersion patterns on the street system are then determined 

using established trip generation and distribution techniques.  Following this forecast, the 

future service levels for the key intersections are investigated.  As a final step, appropriate 

conclusions and possible off-site mitigation measures are defined. 

 

 

II. PROJECT DESCRIPTION 

 

The proposed Suntop Planned Unit Development consists of single family and 

multifamily units, as well as some mixed-use commercial parcels.  This report focuses 

mainly on Divisions 1 and 2, with 116 and 110 single family units, respectively, at the 

southern end of the site.  Full build-out estimations would include a total of 286 single 

family units, 80 low density multifamily units, 140 high density multifamily units, and 

roughly 84,000 of commercial/retail space.  The project site is located on the north side of 

Warner Avenue and the south side of SR-410, to the east of 276th Avenue SE in the City 

of Enumclaw.  Access to the site for the first phases of development will be provided by 

the connection of Suntop Drive onto Warner Avenue to the south.  There is also to be 

interconnectivity with the Suntop Farms II development adjacent to the west side via the 

internal roads of Bondgard Drive and Petersen Drive, which will connect with Cooper 

Lane with access onto Warner Avenue.  Upon further stages of development, Suntop 

Drive will connect to SR-410 to the north.  Most development near the proposed site 

consists of residential use or open space.  A horizon year of 2018 was selected for 

Divisions 1 & 2, with a horizon year of 2033 used for the full build-out per City of 

Enumclaw requirements for a 20 year horizon.  Figure 1 shows the site location and the 

surrounding roadway system.  The general configuration of the project is given in the site 

plan of Figure 2.   
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III. EXISTING CONDITIONS 

 

A. Roadway System 

 

The street network in the immediate vicinity serving the proposed Suntop PUD project 

consists of various two-lane roadways and State Routes.  Characteristics for these 

roadways generally vary with respect to lane width and horizontal/vertical geometry.  

Speed limits also vary.  These differences are based on specific roadway designations and 

proximity to major corridors and commercial areas. 

 

SR-410 is a generally east-west state route which borders the north side of the project.  

The posted speed limit is 40 mph in the vicinity, and pavement surfacing consists of 

asphalt with asphalt shoulders.  Lane widths are generally 11 feet while shoulders are up 

to 10 feet wide.  One travel lane per direction is typically provided, with turn lanes at 

major intersections. 

 

Warner Avenue/SE 456th Street is an east-west, two-lane collector which borders the 

south side of the project.  The posted speed limit is 35 mph and pavement surfacing 

consists of asphalt with paved shoulders transitioning to curbs.  Sidewalks are provided 

for some sections.  Lane widths are generally 10-11 feet. 

 

Watson Street is a north-south, two-lane roadway which lies to the west of the site.  Lanes 

are roughly 15 feet wide, with curbed shoulders and sidewalks.  The speed limit is posted 

at 25 mph. 

 

Blake Street/268th Avenue SE is a north-south, two-lane roadway which lies to the west 

of the project.  The posted speed limit is 25 mph and pavement surfacing consists of 

asphalt with bike lanes and curbed or grass/gravel shoulders.  Lane widths are roughly  

feet. 

 

284th Avenue SE is an north-south, two-lane collector which lies to the east of the project.  

The posted speed limit is 35 mph and pavement surfacing consists of asphalt with 

grass/gravel shoulders.  Lane widths are generally 12 feet. 
 

B. Roadway Improvements 
 

A review of the 2014-2019 City of Enumclaw Six-Year Transportation Improvement 

Program indicates several key projects affecting the study intersections. 

 

SR-410/Watson Street Signalization.  The intersection is to be signalized with engineering 

work completed in 2014, and construction completed in 2015.  The total cost for this 

project including engineering, ROW, and construction, is listed at $1,207,906. 

 

SR-410 Left Turn Channelization – Segment 2.  The segment from Mt. Villa 

Drive/Monroe Avenue to Watson Street is to have engineering work completed in 2014 

and construction completion estimated in 2016. 
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Warner-Semanski Intersection Improvement.  Planned improvements for this intersection 

are a roundabout with outside diameter of 120 feet.  The completion date of this project is 

not known and is dependent upon funding. 
 

C. Peak Hour Volumes 
 

Field data for this study was collected in September of 2013.  Traffic counts used in this 

report were taken during the morning peak period between 7 AM and 9 AM, and the 

evening peak period between the hours of 4 PM and 6 PM.  These specific peak periods 

were targeted for analysis purposes since they generally represents a worst case scenario 

for developments with respect to traffic conditions.  This is primarily due to the common 

8 AM to 5 PM work schedule and the greater number of recreation and shopping trips 

associated with the late afternoon to early evening period.  Figure 3 shows the evening 

peak hour counts taken at the key intersections.  Note that the AM peak hour counts were 

targeted at the Semanski St/Warner Ave and 244th Ave/Warner Ave intersections.  The 

count data is included in the appendix. 

 

D. Existing Level of Service 

 

Existing peak hour delays were determined through the use of the Highway Capacity 

Manual.  Capacity analysis is used to determine level of service (LOS) which is an 

established measure of congestion for transportation facilities.  LOS is defined for a 

variety of facilities including intersections, freeways, arterials, etc.  A complete definition 

of level of service and related criteria can be found in the HCM.  The methodology for 

determining the LOS at signalized intersections strives to determine the volume to 

capacity (/c) ratios for the various intersection movements as well as the average control 

delay for those movements. Delay is generally used to measure the degree of driver 

discomfort, frustration, fuel consumption, and lost time.  Control delay, in particular, 

includes movements at slower speeds and stops on intersection approaches as vehicles 

move up in queue position or slow down upstream of an intersection.  Three specific 

factors mostly influence signalized intersection LOS including the type of signal 

operation provided, the signal phasing pattern, and the specific allocation of green time.  

 

The methodology for determining the LOS at unsignalized intersections strives to 

determine the potential capacities for the various vehicle movements and ultimately 

determines the average total delay for each movement.  Potential Capacity represents the 

number of additional vehicles that could effectively utilize a particular movement, which 

is essentially the equivalent of the difference between the movement capacity and the 

existing movement volume.  Total delay is described as the elapsed time from when a 

vehicle stops at the end of a queue until the vehicle departs from the stop line.  Average 

total delay is simply the mean total delay over the entire stream.  A number of factors 

influence potential capacity and total delay including the availability/usefulness of gaps. 
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The range for intersection level of service is LOS A to LOS F with the former indicating 

the best operating conditions with low control delays and the latter indicating the worst 

conditions with heavy control delays.  The results of the level of service analysis in Table 

1 below, were determined using the automated intersection analysis program known as 

Synchro 8.  This program is based on established Highway Capacity Manual procedures.  

All delays are taken from the program results.  Program output is attached in the 

appendix. 

 

TABLE 1 

Existing Level of Service 
Delays given in seconds per vehicle 

 

 Intersection Control Approach LOS Delay 
 PM Peak Hour 

 244th Ave/Griffin Ave Signal Eastbound B 10.5 

   Westbound A 9.8 

   Northbound B 14.1 

   Southbound B 16.3 

   Overall B 12.3 

 Semanski St/Griffin Ave Stop Northbound B 14.0 

   Southbound B 14.5 

   Eastbound LT A 8.0 

   Westbound LT A 8.7 

 Harding St/Griffin Ave Stop Northbound B 14.2 

   Southbound B 12.4 

   Eastbound LT A 8.3 

   Westbound LT A 8.5 

 Porter St/Griffin Ave Signal Eastbound A 7.9 

   Westbound A 7.6 

   Northbound B 10.5 

   Southbound B 10.8 

   Overall A 9.0 

 Cole St/Griffin Ave Signal Eastbound B 11.8 

   Westbound B 10.8 

   Northbound A 9.5 

   Southbound A 9.7 

   Overall B 10.9 

 SR-410/Warner Ave Signal Eastbound B 17.3 

   Westbound B 15.7 

   Northbound A 4.7 

   Southbound A 5.0 

   Overall A 7.7 

 Cole St/SR-410 Stop Southbound RT C 18.0 

   Eastbound LT A 9.7 

 Monroe Ave/SR-410 Stop Northbound B 14.6 

   Southbound C 15.3 

   Eastbound LT A 9.4 

   Westbound LT A 8.2 

 Blake St/SR-410 Stop Northbound C 23.2 

   Southbound C 17.5 

   Eastbound A 0.5 

   Westbound A 0.5 
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 Griffin Ave/SR-410 Signal Eastbound A 6.5 

   Westbound A 7.5 

   Northbound A 7.9 

   Southbound A 9.3 

   Overall A 7.7 

 Watson St/SR-410 Stop Northbound E 37.0 

   Southbound C 16.5 

   Eastbound LT A 8.3 

   Westbound LT A 8.6 

 Farman St/SR-410 Signal Eastbound A 6.6 

   Westbound A 10.0 

   Northbound A 7.0 

   Southbound A 7.9 

   Overall A 7.6 

 Porter St/432nd St Stop Eastbound C 24.6 

   Westbound D 27.1 

   Northbound LT A 8.6 

   Southbound LT A 8.4 

 244th Ave/Warner Ave Stop Westbound C 16.2 

   Southbound LT A 8.2 

 Semanski St/Warner Ave Stop Eastbound C 17.8 

   Westbound C 17.3 

   Northbound A 1.4 

   Southbound A 1.0 

 Blake St/Warner Ave AWSC Eastbound A 8.1 

   Westbound A 8.4 

   Northbound A 7.7 

   Southbound A 7.8 

   Overall A 8.2 

 Watson St/Warner Ave Stop Southbound B 10.0 

   Eastbound A 3.9 

 

 AM Peak Hour 

 244th Ave/Warner Ave Stop Westbound C 15.7 

   Southbound LT A 9.2 

 Semanski St/Warner Ave Stop Eastbound E 35.8 

   Westbound F 56.9 

   Northbound A 1.5 

   Southbound A 0.5 

 

 

The results of Table 1 show most delays in the LOS A to LOS C range, with one LOS D 

and a few approaches higher than LOS D, summarized here.  The intersection of Watson 

Street/SR-410 in the current unsignalized configuration has LOS E northbound delays.  

The signalization project for this intersection would improve future delays, however.  

Eastbound and westbound delays on Warner Avenue at Semanski Street are currently at 

LOS E and LOS F, respectively, during the AM peak hour. 
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E. Non-Motorist Traffic 

 

Pedestrian and bicycle activity was observed at the key intersections studied for this 

project.  Observations were made during routine peak hour movement counts and during 

numerous site visits.  Mild pedestrian volumes were noted and no significant impact is 

expected due to non-motorist traffic.   

 

F. Public Transit 

 

A review of the King County Metro regional bus schedule shows transit is available for 

Suntop PUD.  Metro Route 912 serves Covington, Black Diamond, and Enumclaw, with 

stops along Roosevelt Avenue roughly between 9:45 AM and 3:00 PM. 

 

G. Sight Distance at Access Driveways 

 

The main access for Suntop PUD onto the arterial system will be via the Suntop Drive 

connection onto Warner Avenue.  A preliminary examination of the proposed site access 

was made to determine whether adequate entering and stopping sight distance could be 

provided for inbound and outbound project traffic.  In accordance with AASHTO Green 

Book standards, a minimum entering sight distance of 445 feet is typically required for a 

40 mph design speed.  Based on field reviews of the proposed access location, it appears 

that such requirements would be met, with clear sight in either direction well above the 

minimum.  The future connection point onto SR-410 also easily exceeds the 500 foot 

minimum for a 45 mph design speed.  Both Warner Avenue and SR-410 have no 

horizontal curvature and negligible vertical curvature in the site vicinity. 

 

H. Collision History 

 

Collision data for Warner Avenue from SR-410 to Watson Street, and for SR-410 from 

Warner Avenue to Farman Street was provided by WSDOT.  Data for 2008-2012 is 

compiled below: 

 

TABLE 2 

Collision History 

 

 Location 2008 2009 2010 2011 2012 
 Warner from SR-410 to Watson 0 0 0 0 0 

 SR-410 @ Warner 1 6 5 1 1 

 SR-410 @ Cole 2 0 0 0 2 

 SR-410 @ Roosevelt 0 2 2 1 0 

 SR-410 @ Monroe 3 3 4 3 1 

 SR-410 @ Garrett 1 1 3 2 2 

 SR-410 @ Blake 1 1 4 0 2 

 SR-410 @ Griffin 3 4 3 1 1 

 SR-410 @ Watson 7 0 2 2 4 

 SR-410 @ Farman 3 1 2 1 2 
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IV. FUTURE TRAFFIC CONDITIONS 

 

A. Trip Generation 

 

Trip generation is used to determine the magnitude of project impacts on the surrounding 

street system.  Data presented in this report was taken from the Institute of Transportation 

Engineer's publication Trip Generation, 8th Edition.  The site is to consist of 116 single 

family units for Division 1 and 110 single family units for Division 2.  Average rates 

were used.  Table 3 gives a summary of the estimated project trips for the phases of 

Divisions 1 & 2.  Included are the average weekday volumes and the AM and PM peak 

hour volumes.  Refer to the appendix for the trip generation output. 

 

 

TABLE 3 

Project Trip Generation – Divisions 1 & 2 
226 Single Family Units 

 

 Time Period Volume 

 Average Weekday 2-Way  2152 vpd 

 AM Peak Enter  43 vph 

 AM Peak Exit  127 vph 

 AM Peak Total  170 vph 

 PM Peak Enter  142 vph 

 PM Peak Exit  84 vph 

 PM Peak Total  226 vph 

 

 

At full build-out, an additional 60 single family units and 220 apartment units would 

round out the residential development of the site.  There is also a total of 14.8 acres on 

two parcels adjacent to SR-410 which will be commercial or mixed use, with more 

specifics to be determined in the future.  The designated land uses for full build-out are 

defined as Single Family Detached Housing (LUC 210), Apartments (LUC 220), and 

Shopping Center (LUC 820) for the commercial/mixed use parcels. 

 

Building configurations and sizes for the commercial parcels aren’t known at this time, an 

estimation of 42,000 square feet each for both commercial parcel was made, for a total of 

84,000 square feet.  The Shopping Center land use was chosen for a worst case scenario.  

A significant number of shopping center trips can be in the form of pass-by trips.  These 

trips would already an existing part of the traffic stream SR-410 adjacent to the site.  

Pass-by trips would turn directly into the site, and when leaving continue on in the same 

direction of travel.  These trips are apparent only at the driveway intersections and are 

transparent at other intersections.  The full build-out trip generation volumes shown in 

Table 4 show total (driveway) trips, pass-by trips, and primary trips. 
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TABLE 4 

Project Trip Generation – Full Build-out 
 

  Weekday AM Pk Hour PM Pk Hour 

 ITE Land Use 2-Way Volume Enter Exit Enter Exit 

 Single Family (286 Units) 2723 54 161 180 106 

 Apartments (220 Units) 1463 22 90 88 48 

 Shopping Center (~84 ksf) 3587 50 31 150 162 
 

 Total Driveway Volume 7773 126 282 418 316 

 Total Pk Hr Pass-By Trips  0 0 51 55 

 Total Pk Hr Volumes added to Streets  126 282 367 261 
 

 

B. Trip Distribution 

 

Trip distribution describes the process by which project generated trips are dispersed on 

the street network surrounding the site.  The specific destinations and origins of generated 

traffic primarily influence the major intersections surrounding the project that would 

receive and distribute nearly all project related trips.   

 

For this project, preliminary project access for Divisions 1 & 2 will be via Suntop Drive 

onto Warner Avenue, as well as the interconnection with Suntop Farms II to the west.  

For a conservative analysis, only the Suntop Drive entrance onto Warner Avenue is 

considered.  Site generated trips for Divisions 1 & 2 are expected to follow the trip 

patterns shown in Figure 4, for analysis in the 2018 horizon year.  These figures reflect 

work, home, and retail based trips taken by project traffic during the PM peak hour.  

Figure 5 shows the trip distribution for full project build-out, with the access to SR-410 

available.  Distribution percentages are slightly altered for this scenario. 

 

C. 2018 Peak Hour Volumes With and Without Project Traffic 

 

For forecasting purposes, 2018 was used as a horizon study year for Divisions 1 & 2.  

Future traffic volumes without the project built were found by applying a 1.5 percent 

annual growth rate to the existing volumes of Figure 3.  Future 2018 volumes with the 

Divisions 1 & 2 completed were found by adding the project generated volumes of Figure 

4 to the future 2018 volumes without the project.  Figure 6 represents 2018 traffic without 

the project while Figure 7 represents 2018 traffic with Divisions 1 & 2 built. 

 

D. 2018 Level of Service 

 

A level of service analysis was made of the future 2018 peak hour volumes without and 

with Divisions 1 & 2 project generated trips added to the primary intersections and 

entrance nodes.  The only roadway improvement assumed to be in place for this analysis 

is the signalization project for Watson/SR-410.  A summary of the LOS results is shown 

in Table 5. 
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TABLE 5 

Future 2018 Level of Service, Divisions 1 & 2 
Delays given in seconds per vehicle 

 

    Without Project With Project 

 Intersection Control Geometry LOS Delay LOS Delay 
 PM Peak Hour 

 244th Ave/Griffin Ave Signal Eastbound B 12.3 B 13.8 

   Westbound B 10.5 B 11.0 

   Northbound B 15.5 B 15.9 

   Southbound B 17.9 B 18.8 

   Overall B 13.6 B 14.5 

 Semanski/Griffin Ave Stop Northbound C 15.5 C 15.6 

   Southbound C 15.7 C 15.8 

   Eastbound LT A 8.1 A 8.1 

   Westbound LT A 9.0 A 9.0 

 Harding St/Griffin Ave Stop Northbound C 15.2 C 15.3 

   Southbound B 13.1 B 13.2 

   Eastbound LT A 8.5 A 8.5 

   Westbound LT A 8.7 A 8.7 

 Porter St/Griffin Ave Signal Eastbound A 8.8 A 8.9 

   Westbound A 8.3 A 8.4 

   Northbound B 11.8 B 12.1 

   Southbound B 12.2 B 12.7 

   Overall A 10.0 B 10.3 

 Cole St/Griffin Ave Signal Eastbound B 11.9 B 11.9 

   Westbound B 10.6 B 10.5 

   Northbound B 10.9 B 11.4 

   Southbound B 11.1 B 11.7 

   Overall B 11.2 B 11.4 

 SR-410/Warner Ave Signal Eastbound B 17.2 B 17.2 

   Westbound B 15.7 B 15.8 

   Northbound A 5.2 A 5.6 

   Southbound A 5.8 A 6.4 

   Overall A 8.2 A 8.8 

 Cole St/SR-410 Stop Southbound RT C 20.7 C 21.2 

   Eastbound LT B 10.0 B 10.0 

 Monroe Ave/SR-410 Stop Northbound C 15.8 C 15.9 

   Southbound C 16.6 C 18.0 

   Eastbound LT A 9.7 A 9.7 

   Westbound LT A 8.3 A 8.3 

 Blake St/SR-410 Stop Northbound D 28.8 D 32.3 

   Southbound C 19.7 C 21.1 

   Eastbound A 0.5 A 0.5 

   Westbound A 0.5 A 0.5 

 Griffin Ave/SR-410 Signal Eastbound A 7.2 A 7.6 

   Westbound A 8.3 A 8.8 

   Northbound A 8.4 A 8.7 

   Southbound B 10.2 B 10.8 

   Overall A 8.5 A 9.0 

 Watson St/SR-410 Signal Eastbound A 8.4 A 9.0 

   Westbound A 8.5 A 9.1 

   Northbound B 12.4 B 12.7 

   Southbound B 10.7 B 10.6 

   Overall A 9.0 A 9.6 
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 Farman St/SR-410 Signal Eastbound A 6.7 A 6.8 

   Westbound B 10.2 B 10.4 

   Northbound A 7.2 A 7.2 

   Southbound A 8.2 A 8.2 

   Overall A 7.8 A 7.8 

 Porter St/432nd St Stop Eastbound D 29.7 D 31.7 

   Westbound D 34.5 E 37.2 

   Northbound LT A 8.7 A 8.8 

   Southbound LT A 8.6 A 8.6 

 244th Ave/Warner Ave Stop Westbound C 18.0 C 19.3 

   Southbound LT A 8.3 A 8.4 

 Semanski St/Warner Ave Stop Eastbound C 20.9 C 23.9 

   Westbound C 20.0 C 21.9 

   Northbound A 1.4 A 1.4 

   Southbound A 1.0 A 1.0 

 Blake St/Warner Ave AWSC Eastbound A 8.5 A 9.3 

   Westbound A 8.8 A 9.5 

   Northbound A 7.8 A 8.2 

   Southbound A 8.0 A 8.4 

   Overall A 8.5 A 9.2 

 Watson St/Warner Ave Stop Southbound B 11.1 B 14.8 

   Eastbound A 3.4 A 2.6 

 Suntop Drive/Warner Ave Stop Southbound - - B 10.4 

   Eastbound - - A 4.1 

 

 AM Peak Hour 

 244th Ave/Warner Ave Stop Westbound C 17.3 C 18.0 

   Southbound LT A 9.5 A 4.4 

 Semanski St/Warner Ave Stop Eastbound F 57.1 F 106.8 

   Westbound F 102.9 F 195.8 

   Northbound A 1.7 A 1.7 

   Southbound A 0.6 A 0.6 

 Semanski St/Warner Ave Roundabout Eastbound A 9.8 B 10.3 

   Westbound A 6.5 A 7.2 

   Northbound A 9.8 B 10.0 

   Southbound C 19.1 C 22.1 

   Overall B 13.7 C 15.0 

 

 

As shown in the table, the Watson Street/SR-410 intersection should operate with LOS A 

to LOS B delays under the signalized configuration.  Intersections with approaches higher 

than LOS D are summarized and discussed below: 

 

Porter Street/432nd Street:  With Divisions 1 & 2 project traffic added, westbound 

approach delays may rise over the threshold from LOS D to LOS E.  Eastbound delays 

would still be at LOS D.  WSDOT has had an earlier corridor study for SR-169 that 

includes this intersection in notation for future improvements should funding become 

available. 

 

Semanski Street/Warner Avenue:  Under the existing configuration, delays for the 

eastbound and westbound approaches would be at LOS F during the AM peak hour, with 

the westbound approach having roughly double the average delay of the eastbound 

Attachment K



20 

approach.  However if the roundabout is assumed to be in place, all approach delays 

should be in the LOS A to LOS C range.  With this intersection experiencing high delays, 

under the existing configuration it is likely that some redistribution of project trips would 

occur, with some trips on Warner Avenue instead shifting to Watson Street, SR-410, and 

Griffin Avenue for distribution to SR-164.   

 

E. 2018 Peak Hour Volumes Adding Parcels D & E 

 

Further analysis was made for estimated 2018 peak hour volumes with the additional 60 

single family units of Parcel D and 80 multifamily units of Parcel E.  The total trip 

generation for Divisions 1 & 2, plus Phases D & E, are 62 inbound, 194 outbound AM 

peak hour trips, or a roughly 51% increase from Divisions 1 & 2 alone.  During the PM 

peak hour, a total of 212 inbound and 124 outbound trips are expected, or an increase of 

roughly 49% from Divisions 1 & 2 alone. 

 

An LOS analysis was performed for these added Parcels D & E 2018 peak hour volumes 

assuming the same trip distribution percentages as in Figure 4, with no project access to 

SR-410.  Only key nearby intersections, as well as locations that had moderate to high 

delays from Table 4 were reanalyzed under this scenario.  As before, the Semanski 

St/Warner Ave intersection was analyzed under both the existing and roundabout 

configurations for the AM peak hour.  In addition, an analysis of Semanski St/Warner 

Ave during the AM peak was redone assuming project traffic is redistributed with the 

Suntop Drive connection to SR-410 in place.  Results are shown in Table 6. 

 

 

TABLE 6 

Future 2018 Level of Service With Divisions 1 & 2, Parcels D & E 
Delays given in seconds per vehicle 

 

 Intersection Control Approach LOS Delay 
 PM Peak Hour 

 Blake St/SR-410 Stop Northbound D 34.4 

   Southbound C 21.8 

   Eastbound A 0.5 

   Westbound A 0.5 

 Griffin Ave/SR-410 Signal Eastbound A 7.8 

   Westbound A 9.1 

   Northbound A 8.8 

   Southbound B 11.2 

   Overall A 9.3 

 Watson St/SR-410 Signal Eastbound A 9.4 

   Westbound A 9.4 

   Northbound B 12.9 

   Southbound B 10.5 

   Overall A 10.0 

 Porter St/432nd St Stop Eastbound D 32.7 

   Westbound E 38.6 

   Northbound LT A 8.9 

   Southbound LT A 8.6 
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 Semanski St/Warner Ave Stop Eastbound D 25.7 

   Westbound C 23.0 

   Northbound A 1.4 

   Southbound A 1.0 

 Watson St/Warner Ave Stop Southbound C 18.1 

   Eastbound A 2.3 

 Suntop Dr/Warner Ave Stop Southbound B 11.3 

   Eastbound A 5.1 

 

 AM Peak Hour 

 Semanski St/Warner Ave Stop Eastbound F 186.8 

   Westbound F 256.6 

   Northbound A 1.7 

   Southbound A 0.6 

 Semanski St/Warner Ave Roundabout Eastbound B 10.5 

   Westbound A 7.6 

   Northbound B 10.2 

   Southbound C 24.0 

   Overall C 15.8 

 

 Semanski St/Warner Ave Stop Eastbound F 86.7 

    (w/ SR-410 proj access)  Westbound F 167.6 

   Northbound A 1.7 

   Southbound A 0.6 

 

 

As shown in Table 6, LOS levels are expected to be similar to those with just Divisions 1 

& 2 built.  The same notes and commentary for the problem intersections above still 

apply.  The table also shows that the Watson St/SR-410 signalized intersection could 

easily handle the additional project traffic from Parcels D & E, with LOS A delays 

overall.  The scenario for Semanski St/Warner Ave during the AM peak hour under the 

existing configuration, with the project access of Suntop Drive at SR-410 assumed in 

place, still shows LOS F for the eastbound and westbound approaches, but with lower 

average delays per vehicle.  The reduction can be attributed to more traffic using SR-410 

to Griffin Avenue for distribution to/from SR-164.  Again, as noted in the comments for 

Table 4, some increased redistribution for this route to SR-164 could be expected 

regardless in an effort to avoid heavy delays at Semanski St/Warner Ave. 

 

F. 2033 Peak Hour Volumes 

 

Per City of Enumclaw policy, the year 2033 was considered as the horizon year of full 

build-out for a 20 year outlook.  Table 7 shows the estimated future volumes at the key 

intersections, along with the project trips and percentage of project traffic of the totals. 
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TABLE 7 

2033 Peak Hour Project Trips and Intersection Volumes 
 

 Intersection Project Trips Intersection Trips Project % 
 PM Peak Hour 

 244th Ave/Griffin Ave 157 2127 7.4 

 Semanski St/Griffin Ave 94 1482 6.3 

 Harding St/Griffin Ave 94 1578 6.0 

 Porter St/Griffin Ave 188 2298 8.2 

 Cole St/Griffin Ave 188 1944 9.7 

 SR-410/Warner Ave 188 2308 8.1 

 Cole St/SR-410 2 1803 0.1 

 Monroe Ave/SR-410 78 1797 4.3 

 Blake St/SR-410 157 1591 9.9 

 Griffin Ave/SR-410 345 2331 14.8 

 Watson St/SR-410 345 1971 17.5 

 Farman St/SR-410 87 955 9.1 

 Porter St/432nd St 94 1644 5.7 

 244th Ave/Warner Ave 63 1321 4.8 

 Semanski St/Warner Ave 63 1015 6.2 

 Blake St/Warner Ave 188 677 27.8 

 Watson St/Warner Ave 188 664 28.3 

 

 AM Peak Hour 

 244th Ave/Warner Ave 41 1110 3.7 

 Semanski St/Warner Ave 41 1039 3.9 

 
 

As the SR-410 improvement plans are not finalized at this time, it is difficult to 

accurately provide an LOS analysis for a 20 year horizon.  Volume shifts of existing 

background traffic would be expected not just at the SR-410 intersections, but at other 

locations with the changes in configuration of SR-410 segments potentially affecting 

area-wide traffic flows.  With this caveat, LOS analyses for 2033 conditions with the 

project fully built are provided in the appendix. 

 

G. Left Turn Lane Warrants 

 

Left turn lanes are a means of providing necessary storage space for left turning vehicles 

at intersections.  Methods have been developed by various agencies to determine under 

what circumstances a left turn lane would be needed.  For this impact study, procedures 

described by the WSDOT Design Manual Exhibit 1310-7a were used to ascertain storage 

requirements on Warner Avenue at Suntop Drive.   

 

Based on 2018 PM peak hour volumes with Divisions 1 & 2 built, the plotted point 

appears to show that a left turn lane would not be warranted on Warner Avenue at Suntop 

Drive, assuming a 35 mph speed limit.  A 35 mph warrant line is not provided, however 

the plotted point location in relation to the 40 mph line is indicative of the warrant not 

being met.  However, any additional development beyond Divisions 1 & 2 is estimated to 

trigger the left turn warrant if the Suntop Drive connection to SR-410 is not made. 
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An analysis of Warner Avenue at Suntop Drive was next made for 2033 PM peak hour 

volumes with full build-out and with a Suntop Drive connection to SR-410.  The results 

show that a left turn lane on Warner Avenue at Suntop Drive would not be warranted. 

Refer to the appendix for the warrant nomographs. 

 

 

V. CONCLUSIONS 

 

The Suntop PUD project located between SR-410 and Warner Avenue proposes to begin 

development with Divisions 1 & 2, which would combine 116 and 110 single family 

units for a total of 226 single family units by 2018.  Additional development of Parcels D 

& E may add another 60 single family units and 80 multifamily units.  Full build-out of 

the site would consist of a total of 286 single family units, 220 multifamily units, and an 

estimate of roughly 84,000 of commercial/retail space.  On a daily basis, the full build-out 

of the PUD is expected to generate 7773 trip movements into and out of the site.  Project 

traffic during the AM peak hour is forecasted to have 408 total movements into and out of 

the site entrances, with 734 trip movements during the PM peak hour.  Roughly 106 of 

these trip movements may be pass-by trips with no effect on outlying intersections. 

 

Initial access for the site will be onto Warner Avenue via Suntop Drive and internal 

connections to Suntop Farms II.  This access scenario could serve development of 

Divisions 1 & 2 as well as Parcels D & E, assuming the signalization project for Watson 

Street & SR-410 is completed.  Further project development phases would include an 

access onto SR-410, possibly in a roundabout configuration subject to development plans.  

Both primary project access points have adequate entering sight distance based on 

roadway geometrics. 

 

Current delays at the key intersections are generally low.  The primary exception is 

Semanski Street/Warner Avenue during the AM peak hour, which already has some LOS 

E or LOS F delays for the eastbound and westbound approaches.  The Watson Street/SR-

410 intersection has LOS E northbound delays, however this intersection is scheduled to 

be signalized shortly. 

 

Future volume and delay conditions in the area are outlined in Tables 5-7.  Operations at 

the Watson Street/SR-410 under a signalized configuration would operate with mild 

delays, even assuming Divisions 1 & 2 plus Parcels D & E are generating trips and 

distribution without the benefit of the SR-410 access.  Future delays at Semanski 

Street/Warner Avenue would benefit from installation of a roundabout, which is in the 

planning phase.  Some delays were noted at the intersection of Porter Street (SR-169)/SE 

432nd Street, however this intersection may also receive future improvements as noted in 

the WSDOT SR-169 corridor study. 

 

A left turn lane would not be warranted on Warner Avenue at the access intersection with 

Suntop Drive based on 2018 volumes with only Divisions 1 & 2 developed.  Any further 
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development without the benefit of the SR-410 connection would cause the left turn lane 

on Warner Avenue to be warranted.  However, using 2033 volumes with full build-out 

and the SR-410 connection in place, the left turn lane on Warner Avenue would not be 

warranted. 
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LEVEL OF SERVICE 

 

 

The following are excerpts from the 2010 Highway Capacity Manual - Transportation 

Research Board Special Report 209. 

 

Quality of service requires quantitative measures to characterize operational conditions 

within a traffic stream.  Level of service (LOS) is a quality measure describing 

operational conditions within a traffic stream, generally in terms of such service measures 

as speed and travel time, freedom to maneuver, traffic interruptions, and comfort and 

convenience. 

 

Six LOS are defined for each type of facility that has analysis procedures available.  

Letters designate each level, from A to F, with LOS A representing the best operating 

conditions and LOS F the worst.  Each level of service represents a range of operating 

conditions and the driver’s perception of those conditions. 

 

Level-of-Service definitions 

 

The following definitions generally define the various levels of service for arterials. 

 

Level of service A represents primarily free-flow operations at average travel speeds, 

usually about 90 percent of the free-flow speed for the arterial classification.  Vehicles are 

seldom impeded in their ability to maneuver in the traffic stream.  Delay at signalized 

intersections is minimal. 

 

Level of service B represents reasonably unimpeded operations at average travel speeds, 

usually about 70 percent of the free-flow speed for the arterial classification.  The ability 

to maneuver in the traffic stream is only slightly restricted and delays are not bothersome. 

 

Level of service C represents stable operations; however, ability to maneuver and change 

lanes in midblock locations may be more restricted than in LOS B, and longer queues, 

adverse signal coordination, or both may contribute to lower average travel speeds of 

about 50 percent of the average free-flow speed for the arterial classification. 

 

Level of service D borders on a range in which small increases in flow may cause 

substantial increases in approach delay and hence decreases in arterial speed.  LOS D may 

be due to adverse signal progression, inappropriate signal timing, high volumes, or some 

combination of these.  Average travel speeds are about 40 percent of free-flow speed. 

 

Level of service E is characterized by significant delays and average travel speeds of one-

third the free-flow speed or less.  Such operations are caused by some combination of 

adverse progression, high signal density, high volumes, extensive delays at critical 

intersections, and inappropriate signal timing. 
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Level of service F characterizes arterial flow at extremely low speeds, from less than one-

third to one-quarter of the free-flow speed.  Intersection congestion is likely at critical 

signalized locations, with long delays and extensive queuing. 

 

These definitions are general and conceptual in nature, and they apply primarily to 

uninterrupted flow.  Levels of service for interrupted flow facilities vary widely in terms 

of both the user's perception of service quality and the operational variables used to 

describe them. 

 

For each type of facility, levels of service are defined based on one or more operational 

parameters that best describe operating quality for the subject facility type.  While the 

concept of level of service attempts to address a wide range of operating conditions, 

limitations on data collection and availability make it impractical to treat the full range of 

operational parameters for every type of facility.  The parameters selected to define levels 

of service for each facility type are called "measures of effectiveness" or "MOE's", and 

represent available measures that best describe the quality of operation on the subject 

facility type. 

 

Each level of service represents a range of conditions, as defined by a range in the 

parameters given.  Thus, a level of service is not a discrete condition, but rather a range of 

conditions for which boundaries are established. 

 

The following tables describe levels of service for signalized and unsignalized 

intersections.  Level of service for signalized intersections is defined in terms of average 

control delay.  Delay is a measure of driver discomfort, frustration, fuel consumption and 

lost travel time, as well as time from movements at slower speeds and stops on 

intersection approaches as vehicles move up in queue position or slow down upstream of 

an intersection.  Level of service for unsignalized intersections is determined by the 

computed or measured control delay and is determined for each minor movement. 

 

Signalized Intersections - Level of Service 

 

  Control Delay per 

 Level of Service Vehicle (sec) 

 A 10 

 B 10 and 20 

 C 20 and 35 

 D 35 and 55 

 E 55 and 80 

 F 80 
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Unsignalized Intersections - Level of Service 

 

  Average Total Delay 

 Level of Service per Vehicle (sec) 

 A 10 

 B 10 and 15 

 C 15 and 25 

 D 25 and 35 

 E 35 and 50 

 F 50 

 

 

As described in the 2010 Highway Capacity Manual, level of service breakpoints for all-

way stop controlled (AWSC) intersections are somewhat different than the criteria used 

for signalized intersections.  The primary reason for this difference is that drivers expect 

different levels of performance from distinct kinds of transportation facilities.  The 

expectation is that a signalized intersection is designed to carry higher traffic volumes 

than an AWSC intersection.  Thus a higher level of control delay is acceptable at a 

signalized intersection for the same level of service. 

 

 

AWSC Intersections - Level of Service 

 

  Average Total Delay 

 Level of Service per Vehicle (sec) 

 A 10 

 B 10 and 15 

 C 15 and 25 

 D 25 and 35 

 E 35 and 50 

 F 50 
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                         Detailed Average Rate Trip Calculations

           For 226 Dwelling Units of Single Family Detached Housing(210) - [R]

   Project: Suntop PUD                                            Open Date: 

   Phase: Divisions 1&2                                       Analysis Date: 

   Description: 

   _____________________________________________________________________________________

                                    Average    Standard    Adjustment    Driveway

                                     Rate      Deviation     Factor       Volume

       __________________________________________________________________________

       Avg. Weekday 2-Way Volume     9.52        3.70         1.00         2152 

       7-9 AM Peak Hour Enter        0.19        0.00         1.00           43 

       7-9 AM Peak Hour Exit         0.56        0.00         1.00          127 

       7-9 AM Peak Hour Total        0.75        0.90         1.00          170 

       4-6 PM Peak Hour Enter        0.63        0.00         1.00          142 

       4-6 PM Peak Hour Exit         0.37        0.00         1.00           84 

       4-6 PM Peak Hour Total        1.00        1.05         1.00          226 

       AM Pk Hr, Generator, Enter    0.20        0.00         1.00           45 

       AM Pk Hr, Generator, Exit     0.57        0.00         1.00          129 

       AM Pk Hr, Generator, Total    0.77        0.91         1.00          174 

       PM Pk Hr, Generator, Enter    0.65        0.00         1.00          147 

       PM Pk Hr, Generator, Exit     0.37        0.00         1.00           84 

       PM Pk Hr, Generator, Total    1.02        1.05         1.00          231 

       Saturday 2-Way Volume         9.91        3.72         1.00         2240 

       Saturday Peak Hour Enter      0.50        0.00         1.00          113 

       Saturday Peak Hour Exit       0.43        0.00         1.00           97 

       Saturday Peak Hour Total      0.93        0.99         1.00          210 

       Sunday 2-Way Volume           8.62        3.36         1.00         1948 

       Sunday Peak Hour Enter        0.46        0.00         1.00          104 

       Sunday Peak Hour Exit         0.40        0.00         1.00           90 

       Sunday Peak Hour Total        0.86        0.95         1.00          194 

   _____________________________________________________________________________________

     Note: A zero indicates no data available.

   Source: Institute of Transportation Engineers

           Trip Generation Manual, 9th Edition, 2012

                      TRIP GENERATION 2013, TRAFFICWARE, LLC
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                         Summary of Multi-Use Trip Generation

           Average Weekday Driveway Volumes (Unadjusted for Internal Trips)

   Project: Suntop PUD                                            Open Date: 

   Phase: Div1&2, Parcel D&E                                  Analysis Date: 

   Description: 

   _____________________________________________________________________________________

                                               24 Hour     AM Pk Hour       PM Pk Hour

                                               Two-Way

   ITE:Land Use                                 Volume    Enter  Exit      Enter  Exit

   ___________________________________________________________________________________

   210: Single Family Detached Housing            2723       54   161        180   106 

       286 Dwelling Units [R]

   220: Apartments                                 532        8    33         32    18 

       80 Dwelling Units [R]

       _______________________________________________________________________________

       Total Driveway Volume                      3255       62   194        212   124

       Total Peak Hour Pass-By Trips                          0     0          0     0

       Total Peak Hour Vol. Added to Adjacent Streets        62   194        212   124

   _____________________________________________________________________________________

     Note: A zero indicates no data available.

   Source: Institute of Transportation Engineers

           Trip Generation Manual, 9th Edition, 2012

                      TRIP GENERATION 2013, TRAFFICWARE, LLC
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                         Summary of Multi-Use Trip Generation

           Average Weekday Driveway Volumes (Unadjusted for Internal Trips)

   Project: Suntop PUD                                            Open Date: 

   Phase: Full Buildout                                       Analysis Date: 

   Description: 

   _____________________________________________________________________________________

                                               24 Hour     AM Pk Hour       PM Pk Hour

                                               Two-Way

   ITE:Land Use                                 Volume    Enter  Exit      Enter  Exit

   ___________________________________________________________________________________

   210: Single Family Detached Housing            2723       54   161        180   106 

       286 Dwelling Units [R]

   220: Apartments                                1463       22    90         88    48 

       220 Dwelling Units [R]

   820: Shopping Center                           3587       50    31        150   162 

       84 Th.Sq.Ft. GLA [R]

       _______________________________________________________________________________

       Total Driveway Volume                      7773      126   282        418   316

       Total Peak Hour Pass-By Trips                          0     0         51    55

       Total Peak Hour Vol. Added to Adjacent Streets       126   282        367   261

   _____________________________________________________________________________________

     Note: A zero indicates no data available.

   Source: Institute of Transportation Engineers

           Trip Generation Manual, 9th Edition, 2012

                      TRIP GENERATION 2013, TRAFFICWARE, LLC
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Heath & Associates, Inc.
2214 Tacoma Road
Puyallup, WA 98371 File Name : 3434p

Site Code : 00003434
Start Date : 9/16/2013
Page No : 1

Groups Printed- Unshifted
244TH AVE SE

Southbound
436TH WAY SE

Westbound
244TH AVE SE

Northbound
436TH WAY SE

Eastbound
Start Time Right Thru Left Right Thru Left Right Thru Left Right Thru Left Int. Total

Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
04:00 PM 0 55 17 13 66 13 15 32 12 34 54 0 311
04:15 PM 0 47 15 10 55 24 17 34 20 54 66 1 343
04:30 PM 0 53 16 12 56 16 15 34 14 39 77 0 332
04:45 PM 3 63 15 7 70 24 11 22 16 36 80 0 347

Total 3 218 63 42 247 77 58 122 62 163 277 1 1333

05:00 PM 0 73 19 9 61 14 13 26 19 43 94 0 371
05:15 PM 2 63 12 12 57 23 13 43 23 58 70 0 376
05:30 PM 0 49 14 12 58 19 15 32 28 38 79 0 344
05:45 PM 1 43 9 9 49 11 16 27 23 54 98 0 340

Total 3 228 54 42 225 67 57 128 93 193 341 0 1431

Grand Total 6 446 117 84 472 144 115 250 155 356 618 1 2764
Apprch % 1.1 78.4 20.6 12.0 67.4 20.6 22.1 48.1 29.8 36.5 63.4 0.1  

Total % 0.2 16.1 4.2 3.0 17.1 5.2 4.2 9.0 5.6 12.9 22.4 0.0
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Heath & Associates, Inc.
2214 Tacoma Road
Puyallup, WA 98371 File Name : 3434p

Site Code : 00003434
Start Date : 9/16/2013
Page No : 2

244TH AVE SE
Southbound

436TH WAY SE
Westbound

244TH AVE SE
Northbound

436TH WAY SE
Eastbound

Start Time Right Thru Left
App.
Total

Right Thru Left
App.
Total

Right Thru Left
App.
Total

Right Thru Left
App.
Total

Int.
Total

Peak Hour From 04:00 PM to 05:45 PM - Peak 1 of 1
Intersection 04:45 PM

Volume 5 248 60 313 40 246 80 366 52 123 86 261 175 323 0 498 1438
Percent 1.6 79.2 19.2 10.9 67.2 21.9 19.9 47.1 33.0 35.1 64.9 0.0

05:15
Volume

2 63 12 77 12 57 23 92 13 43 23 79 58 70 0 128 376

Peak Factor 0.956
High Int. 05:00 PM 04:45 PM 05:15 PM 05:00 PM
Volume 0 73 19 92 7 70 24 101 13 43 23 79 43 94 0 137

Peak Factor 0.851 0.906 0.826 0.909
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Heath & Associates, Inc.
2214 Tacoma Road
Puyallup, WA 98371 File Name : 3434q

Site Code : 00003434
Start Date : 9/16/2013
Page No : 1

Groups Printed- Unshifted
SEMANSKI ST

Southbound
GRIFFIN AVE

Westbound
SEMANSKI ST

Northbound
GRIFFIN AVE

Eastbound
Start Time Right Thru Left Right Thru Left Right Thru Left Right Thru Left Int. Total

Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
04:00 PM 1 0 0 0 99 15 13 0 12 9 93 0 242
04:15 PM 0 0 0 0 79 11 23 1 5 8 107 1 235
04:30 PM 1 0 1 0 79 12 12 1 9 10 112 1 238
04:45 PM 1 0 1 1 86 18 18 0 5 4 105 0 239

Total 3 0 2 1 343 56 66 2 31 31 417 2 954

05:00 PM 0 0 0 0 94 17 20 1 5 11 127 1 276
05:15 PM 1 0 0 0 77 11 26 3 7 12 100 1 238
05:30 PM 0 1 2 0 84 12 11 1 4 11 114 1 241
05:45 PM 0 1 0 4 76 12 11 0 3 13 123 4 247

Total 1 2 2 4 331 52 68 5 19 47 464 7 1002

Grand Total 4 2 4 5 674 108 134 7 50 78 881 9 1956
Apprch % 40.0 20.0 40.0 0.6 85.6 13.7 70.2 3.7 26.2 8.1 91.0 0.9  

Total % 0.2 0.1 0.2 0.3 34.5 5.5 6.9 0.4 2.6 4.0 45.0 0.5

 SEMANSKI ST 

 G
R

IF
F

IN
 A

V
E

  G
R

IF
F

IN
 A

V
E

 

 SEMANSKI ST 

Right
4 

Thru
2 

Left
4 

InOut Total
21 10 31 

R
ig

h
t 5
 

T
h
ru

6
7
4
 

L
e
ft

1
0
8
 

O
u
t

T
o
ta

l
In

1
0
1
9
 

7
8
7
 

1
8
0
6
 

Left
50 

Thru
7 

Right
134 

Out TotalIn
188 191 379 

L
e
ft
9
 

T
h
ru8
8
1

 
R

ig
h
t

7
8
 

T
o
ta

l
O

u
t

In
7
2
8
 

9
6
8

 
1
6
9
6
 

9/16/2013 4:00:00 PM
9/16/2013 5:45:00 PM
 
 Unshifted

North

34 Attachment K



Heath & Associates, Inc.
2214 Tacoma Road
Puyallup, WA 98371 File Name : 3434q

Site Code : 00003434
Start Date : 9/16/2013
Page No : 2

SEMANSKI ST
Southbound

GRIFFIN AVE
Westbound

SEMANSKI ST
Northbound

GRIFFIN AVE
Eastbound

Start Time Right Thru Left
App.
Total

Right Thru Left
App.
Total

Right Thru Left
App.
Total

Right Thru Left
App.
Total

Int.
Total

Peak Hour From 04:00 PM to 05:45 PM - Peak 1 of 1
Intersection 05:00 PM

Volume 1 2 2 5 4 331 52 387 68 5 19 92 47 464 7 518 1002
Percent 20.0 40.0 40.0 1.0 85.5 13.4 73.9 5.4 20.7 9.1 89.6 1.4

05:00
Volume

0 0 0 0 0 94 17 111 20 1 5 26 11 127 1 139 276

Peak Factor 0.908
High Int. 05:30 PM 05:00 PM 05:15 PM 05:45 PM
Volume 0 1 2 3 0 94 17 111 26 3 7 36 13 123 4 140

Peak Factor 0.417 0.872 0.639 0.925
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Heath & Associates, Inc.
2214 Tacoma Road
Puyallup, WA 98371 File Name : 3434n

Site Code : 00003434
Start Date : 9/12/2013
Page No : 1

Groups Printed- Unshifted
HARDING ST
Southbound

GRIFFIN AVE
Westbound

HARDING ST
Northbound

GRIFFIN AVE
Eastbound

Start Time Right Thru Left Right Thru Left Right Thru Left Right Thru Left Int. Total
Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

04:00 PM 12 0 1 1 109 1 4 5 2 1 122 4 262
04:15 PM 16 3 2 2 126 0 3 0 1 3 104 8 268
04:30 PM 14 0 3 5 91 2 1 1 2 4 111 12 246
04:45 PM 9 3 2 1 97 2 5 3 3 5 132 18 280

Total 51 6 8 9 423 5 13 9 8 13 469 42 1056

05:00 PM 13 0 3 8 100 2 1 2 0 4 136 17 286
05:15 PM 12 1 2 2 103 3 3 5 0 3 116 16 266
05:30 PM 12 1 0 4 89 4 1 1 0 3 124 12 251
05:45 PM 13 2 1 7 122 2 0 2 1 4 116 10 280

Total 50 4 6 21 414 11 5 10 1 14 492 55 1083

Grand Total 101 10 14 30 837 16 18 19 9 27 961 97 2139
Apprch % 80.8 8.0 11.2 3.4 94.8 1.8 39.1 41.3 19.6 2.5 88.6 8.9  

Total % 4.7 0.5 0.7 1.4 39.1 0.7 0.8 0.9 0.4 1.3 44.9 4.5
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Heath & Associates, Inc.
2214 Tacoma Road
Puyallup, WA 98371 File Name : 3434n

Site Code : 00003434
Start Date : 9/12/2013
Page No : 2

HARDING ST
Southbound

GRIFFIN AVE
Westbound

HARDING ST
Northbound

GRIFFIN AVE
Eastbound

Start Time Right Thru Left
App.
Total

Right Thru Left
App.
Total

Right Thru Left
App.
Total

Right Thru Left
App.
Total

Int.
Total

Peak Hour From 04:00 PM to 05:45 PM - Peak 1 of 1
Intersection 04:45 PM

Volume 46 5 7 58 15 389 11 415 10 11 3 24 15 508 63 586 1083
Percent 79.3 8.6 12.1 3.6 93.7 2.7 41.7 45.8 12.5 2.6 86.7 10.8

05:00
Volume

13 0 3 16 8 100 2 110 1 2 0 3 4 136 17 157 286

Peak Factor 0.947
High Int. 05:00 PM 05:00 PM 04:45 PM 05:00 PM
Volume 13 0 3 16 8 100 2 110 5 3 3 11 4 136 17 157

Peak Factor 0.906 0.943 0.545 0.933
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Heath & Associates, Inc.
2214 Tacoma Road
Puyallup, WA 98371 File Name : 3434j

Site Code : 00003434
Start Date : 9/10/2013
Page No : 1

Groups Printed- Unshifted
PORTER ST
Southbound

GRIFFIN AVE
Westbound

PORTER ST
Northbound

GRIFFIN AVE
Eastbound

Start Time Right Thru Left Right Thru Left Right Thru Left Right Thru Left Int. Total
Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

04:00 PM 17 42 32 21 65 2 1 34 22 6 85 18 345
04:15 PM 17 48 37 26 61 1 2 49 20 6 82 22 371
04:30 PM 13 35 31 19 70 2 4 34 27 10 82 16 343
04:45 PM 19 44 36 32 66 2 4 41 26 8 96 12 386

Total 66 169 136 98 262 7 11 158 95 30 345 68 1445

05:00 PM 26 37 37 35 77 4 1 35 21 6 92 31 402
05:15 PM 22 53 32 34 63 1 3 38 11 10 86 23 376
05:30 PM 13 50 32 25 69 1 0 42 25 8 79 32 376
05:45 PM 16 37 36 29 68 0 2 33 18 7 93 16 355

Total 77 177 137 123 277 6 6 148 75 31 350 102 1509

Grand Total 143 346 273 221 539 13 17 306 170 61 695 170 2954
Apprch % 18.8 45.4 35.8 28.6 69.7 1.7 3.4 62.1 34.5 6.6 75.1 18.4  

Total % 4.8 11.7 9.2 7.5 18.2 0.4 0.6 10.4 5.8 2.1 23.5 5.8
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Heath & Associates, Inc.
2214 Tacoma Road
Puyallup, WA 98371 File Name : 3434j

Site Code : 00003434
Start Date : 9/10/2013
Page No : 2

PORTER ST
Southbound

GRIFFIN AVE
Westbound

PORTER ST
Northbound

GRIFFIN AVE
Eastbound

Start Time Right Thru Left
App.
Total

Right Thru Left
App.
Total

Right Thru Left
App.
Total

Right Thru Left
App.
Total

Int.
Total

Peak Hour From 04:00 PM to 05:45 PM - Peak 1 of 1
Intersection 04:45 PM

Volume 80 184 137 401 126 275 8 409 8 156 83 247 32 353 98 483 1540
Percent 20.0 45.9 34.2 30.8 67.2 2.0 3.2 63.2 33.6 6.6 73.1 20.3

05:00
Volume

26 37 37 100 35 77 4 116 1 35 21 57 6 92 31 129 402

Peak Factor 0.958
High Int. 05:15 PM 05:00 PM 04:45 PM 05:00 PM
Volume 22 53 32 107 35 77 4 116 4 41 26 71 6 92 31 129

Peak Factor 0.937 0.881 0.870 0.936
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Heath & Associates, Inc.
2214 Tacoma Road
Puyallup, WA 98371 File Name : 3434k

Site Code : 00003434
Start Date : 9/10/2013
Page No : 1

Groups Printed- Unshifted
COLE ST

Southbound
GRIFFIN AVE

Westbound
COLE ST

Northbound
GRIFFIN AVE

Eastbound
Start Time Right Thru Left Right Thru Left Right Thru Left Right Thru Left Int. Total

Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
04:00 PM 8 41 3 6 62 3 7 33 0 17 96 1 277
04:15 PM 4 34 1 12 75 2 8 23 0 10 96 0 265
04:30 PM 3 43 0 5 92 0 11 27 1 8 115 1 306
04:45 PM 7 38 1 4 98 0 11 30 0 16 111 0 316

Total 22 156 5 27 327 5 37 113 1 51 418 2 1164

05:00 PM 4 46 0 8 105 0 16 30 2 11 113 0 335
05:15 PM 10 38 0 8 92 0 6 28 2 10 129 1 324
05:30 PM 6 21 0 5 85 1 7 24 2 8 91 0 250
05:45 PM 5 30 0 8 83 1 9 31 4 16 114 0 301

Total 25 135 0 29 365 2 38 113 10 45 447 1 1210

Grand Total 47 291 5 56 692 7 75 226 11 96 865 3 2374
Apprch % 13.7 84.8 1.5 7.4 91.7 0.9 24.0 72.4 3.5 10.0 89.7 0.3  

Total % 2.0 12.3 0.2 2.4 29.1 0.3 3.2 9.5 0.5 4.0 36.4 0.1
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Heath & Associates, Inc.
2214 Tacoma Road
Puyallup, WA 98371 File Name : 3434k

Site Code : 00003434
Start Date : 9/10/2013
Page No : 2

COLE ST
Southbound

GRIFFIN AVE
Westbound

COLE ST
Northbound

GRIFFIN AVE
Eastbound

Start Time Right Thru Left
App.
Total

Right Thru Left
App.
Total

Right Thru Left
App.
Total

Right Thru Left
App.
Total

Int.
Total

Peak Hour From 04:00 PM to 05:45 PM - Peak 1 of 1
Intersection 04:30 PM

Volume 24 165 1 190 25 387 0 412 44 115 5 164 45 468 2 515 1281
Percent 12.6 86.8 0.5 6.1 93.9 0.0 26.8 70.1 3.0 8.7 90.9 0.4

05:00
Volume

4 46 0 50 8 105 0 113 16 30 2 48 11 113 0 124 335

Peak Factor 0.956
High Int. 05:00 PM 05:00 PM 05:00 PM 05:15 PM
Volume 4 46 0 50 8 105 0 113 16 30 2 48 10 129 1 140

Peak Factor 0.950 0.912 0.854 0.920
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Heath & Associates, Inc.
2214 Tacoma Road
Puyallup, WA 98371 File Name : 3434r

Site Code : 00003434
Start Date : 9/17/2013
Page No : 1

Groups Printed- Unshifted
SR-410

Southbound
WARNER AVE

Westbound
SR-410

Northbound
WARNER AVE

Eastbound
Start Time Right Thru Left Right Thru Left Right Thru Left Right Thru Left Int. Total

Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
04:00 PM 13 186 7 7 11 21 18 104 2 5 20 14 408
04:15 PM 21 191 5 4 8 12 16 124 2 2 22 12 419
04:30 PM 16 140 7 8 7 18 15 87 2 2 20 20 342
04:45 PM 28 156 4 3 8 25 17 81 4 3 14 19 362

Total 78 673 23 22 34 76 66 396 10 12 76 65 1531

05:00 PM 16 156 6 8 12 29 18 105 1 6 27 19 403
05:15 PM 26 167 7 9 10 21 18 94 2 1 44 29 428
05:30 PM 20 123 8 8 12 28 13 99 3 3 19 16 352
05:45 PM 22 143 4 8 14 18 20 106 2 5 16 9 367

Total 84 589 25 33 48 96 69 404 8 15 106 73 1550

Grand Total 162 1262 48 55 82 172 135 800 18 27 182 138 3081
Apprch % 11.0 85.7 3.3 17.8 26.5 55.7 14.2 83.9 1.9 7.8 52.4 39.8  

Total % 5.3 41.0 1.6 1.8 2.7 5.6 4.4 26.0 0.6 0.9 5.9 4.5
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Heath & Associates, Inc.
2214 Tacoma Road
Puyallup, WA 98371 File Name : 3434r

Site Code : 00003434
Start Date : 9/17/2013
Page No : 2

SR-410
Southbound

WARNER AVE
Westbound

SR-410
Northbound

WARNER AVE
Eastbound

Start Time Right Thru Left
App.
Total

Right Thru Left
App.
Total

Right Thru Left
App.
Total

Right Thru Left
App.
Total

Int.
Total

Peak Hour From 04:00 PM to 05:45 PM - Peak 1 of 1
Intersection 05:00 PM

Volume 84 589 25 698 33 48 96 177 69 404 8 481 15 106 73 194 1550
Percent 12.0 84.4 3.6 18.6 27.1 54.2 14.3 84.0 1.7 7.7 54.6 37.6

05:15
Volume

26 167 7 200 9 10 21 40 18 94 2 114 1 44 29 74 428

Peak Factor 0.905
High Int. 05:15 PM 05:00 PM 05:45 PM 05:15 PM
Volume 26 167 7 200 8 12 29 49 20 106 2 128 1 44 29 74

Peak Factor 0.873 0.903 0.939 0.655
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Heath & Associates, Inc.
2214 Tacoma Road
Puyallup, WA 98371 File Name : 3434l

Site Code : 00003434
Start Date : 9/11/2013
Page No : 1

Groups Printed- Unshifted
COLE ST

Southbound
SR-410

Westbound
SR-410

Eastbound
Start Time Right Thru Left Right Thru Left Right Thru Left Int. Total

Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
04:00 PM 55 0 0 5 187 0 0 72 48 367
04:15 PM 55 0 0 0 131 0 0 79 50 315
04:30 PM 48 0 0 2 139 0 0 90 46 325
04:45 PM 44 0 0 3 143 0 0 88 51 329

Total 202 0 0 10 600 0 0 329 195 1336

05:00 PM 72 0 0 2 156 0 0 82 35 347
05:15 PM 64 0 0 0 126 0 0 87 59 336
05:30 PM 66 0 0 3 118 0 0 78 42 307
05:45 PM 53 0 0 1 108 0 0 82 36 280

Total 255 0 0 6 508 0 0 329 172 1270

Grand Total 457 0 0 16 1108 0 0 658 367 2606
Apprch % 100.0 0.0 0.0 1.4 98.6 0.0 0.0 64.2 35.8  

Total % 17.5 0.0 0.0 0.6 42.5 0.0 0.0 25.2 14.1
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Heath & Associates, Inc.
2214 Tacoma Road
Puyallup, WA 98371 File Name : 3434l

Site Code : 00003434
Start Date : 9/11/2013
Page No : 2

COLE ST
Southbound

SR-410
Westbound

SR-410
Eastbound

Start Time Right Thru Left
App.
Total

Right Thru Left
App.
Total

Right Thru Left
App.
Total

Int. Total

Peak Hour From 04:00 PM to 05:45 PM - Peak 1 of 1
Intersection 04:30 PM

Volume 228 0 0 228 7 564 0 571 0 347 191 538 1337
Percent 100.0 0.0 0.0 1.2 98.8 0.0 0.0 64.5 35.5

05:00 Volume 72 0 0 72 2 156 0 158 0 82 35 117 347
Peak Factor 0.963

High Int. 05:00 PM 05:00 PM 05:15 PM
Volume 72 0 0 72 2 156 0 158 0 87 59 146

Peak Factor 0.792 0.903 0.921
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Heath & Associates, Inc.
2214 Tacoma Road
Puyallup, WA 98371 File Name : 3434m

Site Code : 00003434
Start Date : 9/11/2013
Page No : 1

Groups Printed- Unshifted
MONROE AVE

Southbound
SR-410

Westbound
MTN VILLA DR

Northbound
SR-410

Eastbound
Start Time Right Thru Left Right Thru Left Right Thru Left Right Thru Left Int. Total

Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
04:00 PM 19 4 4 2 198 8 10 1 1 1 83 9 340
04:15 PM 12 9 6 9 150 11 6 3 3 8 81 12 310
04:30 PM 17 0 5 11 146 11 10 2 7 3 75 15 302
04:45 PM 20 2 3 2 147 14 8 3 5 5 80 23 312

Total 68 15 18 24 641 44 34 9 16 17 319 59 1264

05:00 PM 16 2 5 5 183 8 11 5 5 6 84 15 345
05:15 PM 13 2 3 7 144 14 10 3 2 6 91 15 310
05:30 PM 12 3 6 5 141 13 13 1 8 3 76 14 295
05:45 PM 13 1 1 4 116 5 9 3 4 2 88 9 255

Total 54 8 15 21 584 40 43 12 19 17 339 53 1205

Grand Total 122 23 33 45 1225 84 77 21 35 34 658 112 2469
Apprch % 68.5 12.9 18.5 3.3 90.5 6.2 57.9 15.8 26.3 4.2 81.8 13.9  

Total % 4.9 0.9 1.3 1.8 49.6 3.4 3.1 0.9 1.4 1.4 26.7 4.5
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Heath & Associates, Inc.
2214 Tacoma Road
Puyallup, WA 98371 File Name : 3434m

Site Code : 00003434
Start Date : 9/11/2013
Page No : 2

MONROE AVE
Southbound

SR-410
Westbound

MTN VILLA DR
Northbound

SR-410
Eastbound

Start Time Right Thru Left
App.
Total

Right Thru Left
App.
Total

Right Thru Left
App.
Total

Right Thru Left
App.
Total

Int.
Total

Peak Hour From 04:00 PM to 05:45 PM - Peak 1 of 1
Intersection 04:15 PM

Volume 65 13 19 97 27 626 44 697 35 13 20 68 22 320 65 407 1269
Percent 67.0 13.4 19.6 3.9 89.8 6.3 51.5 19.1 29.4 5.4 78.6 16.0

05:00
Volume

16 2 5 23 5 183 8 196 11 5 5 21 6 84 15 105 345

Peak Factor 0.920
High Int. 04:15 PM 05:00 PM 05:00 PM 04:45 PM
Volume 12 9 6 27 5 183 8 196 11 5 5 21 5 80 23 108

Peak Factor 0.898 0.889 0.810 0.942
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Heath & Associates, Inc.
2214 Tacoma Road
Puyallup, WA 98371 File Name : 3434e

Site Code : 00003434
Start Date : 8/22/2013
Page No : 1

Groups Printed- Unshifted
BLAKE ST
Southbound

SR-410
Westbound

BLAKE ST
Northbound

SR-410
Eastbound

Start Time Right Thru Left Right Thru Left Right Thru Left Right Thru Left Int. Total
Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

04:00 PM 8 4 0 2 116 5 6 4 8 12 100 6 271
04:15 PM 4 8 0 2 119 3 7 6 4 15 77 4 249
04:30 PM 18 8 2 1 112 5 8 4 6 10 97 2 273
04:45 PM 8 9 0 6 111 5 5 12 5 10 89 4 264

Total 38 29 2 11 458 18 26 26 23 47 363 16 1057

05:00 PM 10 4 1 5 109 4 6 9 2 18 68 1 237
05:15 PM 6 7 0 1 124 6 6 7 5 10 79 3 254
05:30 PM 4 5 1 4 94 5 6 5 3 7 89 3 226
05:45 PM 6 10 0 3 105 3 6 9 6 10 87 7 252

Total 26 26 2 13 432 18 24 30 16 45 323 14 969

Grand Total 64 55 4 24 890 36 50 56 39 92 686 30 2026
Apprch % 52.0 44.7 3.3 2.5 93.7 3.8 34.5 38.6 26.9 11.4 84.9 3.7  

Total % 3.2 2.7 0.2 1.2 43.9 1.8 2.5 2.8 1.9 4.5 33.9 1.5
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Heath & Associates, Inc.
2214 Tacoma Road
Puyallup, WA 98371 File Name : 3434e

Site Code : 00003434
Start Date : 8/22/2013
Page No : 2

BLAKE ST
Southbound

SR-410
Westbound

BLAKE ST
Northbound

SR-410
Eastbound

Start Time Right Thru Left
App.
Total

Right Thru Left
App.
Total

Right Thru Left
App.
Total

Right Thru Left
App.
Total

Int.
Total

Peak Hour From 04:00 PM to 05:45 PM - Peak 1 of 1
Intersection 04:00 PM

Volume 38 29 2 69 11 458 18 487 26 26 23 75 47 363 16 426 1057
Percent 55.1 42.0 2.9 2.3 94.0 3.7 34.7 34.7 30.7 11.0 85.2 3.8

04:30
Volume

18 8 2 28 1 112 5 118 8 4 6 18 10 97 2 109 273

Peak Factor 0.968
High Int. 04:30 PM 04:15 PM 04:45 PM 04:00 PM
Volume 18 8 2 28 2 119 3 124 5 12 5 22 12 100 6 118

Peak Factor 0.616 0.982 0.852 0.903
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Heath & Associates, Inc.
2214 Tacoma Road
Puyallup, WA 98371 File Name : 3434c

Site Code : 00003434
Start Date : 8/21/2013
Page No : 1

Groups Printed- Unshifted
GRIFFIN AVE
Southbound

SR-410
Westbound

GRIFFIN AVE
Northbound

SR-410
Eastbound

Start Time Right Thru Left Right Thru Left Right Thru Left Right Thru Left Int. Total
Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

04:00 PM 1 21 64 53 97 3 4 28 25 19 73 0 388
04:15 PM 5 28 61 44 96 4 1 22 23 22 66 0 372
04:30 PM 2 24 52 49 84 4 1 27 27 11 65 0 346
04:45 PM 5 28 50 59 77 2 2 23 20 9 63 0 338

Total 13 101 227 205 354 13 8 100 95 61 267 0 1444

05:00 PM 4 18 59 55 66 5 4 17 20 22 58 0 328
05:15 PM 6 26 50 62 78 7 3 29 29 15 74 0 379
05:30 PM 4 16 59 48 73 3 3 20 27 27 62 0 342
05:45 PM 4 16 64 53 66 5 2 14 31 14 65 0 334

Total 18 76 232 218 283 20 12 80 107 78 259 0 1383

Grand Total 31 177 459 423 637 33 20 180 202 139 526 0 2827
Apprch % 4.6 26.5 68.8 38.7 58.3 3.0 5.0 44.8 50.2 20.9 79.1 0.0  

Total % 1.1 6.3 16.2 15.0 22.5 1.2 0.7 6.4 7.1 4.9 18.6 0.0
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Heath & Associates, Inc.
2214 Tacoma Road
Puyallup, WA 98371 File Name : 3434c

Site Code : 00003434
Start Date : 8/21/2013
Page No : 2

GRIFFIN AVE
Southbound

SR-410
Westbound

GRIFFIN AVE
Northbound

SR-410
Eastbound

Start Time Right Thru Left
App.
Total

Right Thru Left
App.
Total

Right Thru Left
App.
Total

Right Thru Left
App.
Total

Int.
Total

Peak Hour From 04:00 PM to 05:45 PM - Peak 1 of 1
Intersection 04:00 PM

Volume 13 101 227 341 205 354 13 572 8 100 95 203 61 267 0 328 1444
Percent 3.8 29.6 66.6 35.8 61.9 2.3 3.9 49.3 46.8 18.6 81.4 0.0

04:00
Volume

1 21 64 86 53 97 3 153 4 28 25 57 19 73 0 92 388

Peak Factor 0.930
High Int. 04:15 PM 04:00 PM 04:00 PM 04:00 PM
Volume 5 28 61 94 53 97 3 153 4 28 25 57 19 73 0 92

Peak Factor 0.907 0.935 0.890 0.891
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Heath & Associates, Inc.
2214 Tacoma Road
Puyallup, WA 98371 File Name : 3434d

Site Code : 00003434
Start Date : 8/21/2013
Page No : 1

Groups Printed- Unshifted
WATSON ST N

Southbound
SR-410

Westbound
WATSON ST N

Northbound
SR-410

Eastbound
Start Time Right Thru Left Right Thru Left Right Thru Left Right Thru Left Int. Total

Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
04:00 PM 2 0 0 0 126 24 16 2 19 45 78 8 320
04:15 PM 3 0 1 1 121 14 16 0 16 34 77 5 288
04:30 PM 3 0 1 1 130 12 12 0 17 35 76 2 289
04:45 PM 6 1 1 0 123 11 13 0 18 27 70 7 277

Total 14 1 3 2 500 61 57 2 70 141 301 22 1174

05:00 PM 1 1 0 1 102 22 19 0 20 36 84 4 290
05:15 PM 4 0 1 0 131 21 19 0 23 31 77 6 313
05:30 PM 4 1 3 2 95 17 16 0 21 32 79 8 278
05:45 PM 8 0 1 2 97 17 12 0 24 40 82 13 296

Total 17 2 5 5 425 77 66 0 88 139 322 31 1177

Grand Total 31 3 8 7 925 138 123 2 158 280 623 53 2351
Apprch % 73.8 7.1 19.0 0.7 86.4 12.9 43.5 0.7 55.8 29.3 65.2 5.5  

Total % 1.3 0.1 0.3 0.3 39.3 5.9 5.2 0.1 6.7 11.9 26.5 2.3
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Heath & Associates, Inc.
2214 Tacoma Road
Puyallup, WA 98371 File Name : 3434d

Site Code : 00003434
Start Date : 8/21/2013
Page No : 2

WATSON ST N
Southbound

SR-410
Westbound

WATSON ST N
Northbound

SR-410
Eastbound

Start Time Right Thru Left
App.
Total

Right Thru Left
App.
Total

Right Thru Left
App.
Total

Right Thru Left
App.
Total

Int.
Total

Peak Hour From 04:00 PM to 05:45 PM - Peak 1 of 1
Intersection 05:00 PM

Volume 17 2 5 24 5 425 77 507 66 0 88 154 139 322 31 492 1177
Percent 70.8 8.3 20.8 1.0 83.8 15.2 42.9 0.0 57.1 28.3 65.4 6.3

05:15
Volume

4 0 1 5 0 131 21 152 19 0 23 42 31 77 6 114 313

Peak Factor 0.940
High Int. 05:45 PM 05:15 PM 05:15 PM 05:45 PM
Volume 8 0 1 9 0 131 21 152 19 0 23 42 40 82 13 135

Peak Factor 0.667 0.834 0.917 0.911
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Heath & Associates, Inc.
2214 Tacoma Road
Puyallup, WA 98371 File Name : 3434s

Site Code : 00003434
Start Date : 9/17/2013
Page No : 1

Groups Printed- Unshifted
FARMAN ST
Southbound

SR-410
Westbound

FARMAN ST
Northbound

SR-410
Eastbound

Start Time Right Thru Left Right Thru Left Right Thru Left Right Thru Left Int. Total
Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

04:00 PM 52 13 2 7 27 0 1 7 6 13 18 28 174
04:15 PM 28 9 2 6 22 0 1 6 9 9 14 35 141
04:30 PM 26 10 4 6 31 0 1 7 10 8 20 27 150
04:45 PM 40 6 3 1 34 2 0 8 16 13 10 24 157

Total 146 38 11 20 114 2 3 28 41 43 62 114 622

05:00 PM 35 11 6 2 22 0 2 5 8 10 16 34 151
05:15 PM 27 8 0 1 23 0 1 4 7 20 18 39 148
05:30 PM 41 18 2 4 18 1 0 6 8 20 13 38 169
05:45 PM 24 15 3 8 24 1 0 12 22 19 18 26 172

Total 127 52 11 15 87 2 3 27 45 69 65 137 640

Grand Total 273 90 22 35 201 4 6 55 86 112 127 251 1262
Apprch % 70.9 23.4 5.7 14.6 83.8 1.7 4.1 37.4 58.5 22.9 25.9 51.2  

Total % 21.6 7.1 1.7 2.8 15.9 0.3 0.5 4.4 6.8 8.9 10.1 19.9
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Heath & Associates, Inc.
2214 Tacoma Road
Puyallup, WA 98371 File Name : 3434s

Site Code : 00003434
Start Date : 9/17/2013
Page No : 2

FARMAN ST
Southbound

SR-410
Westbound

FARMAN ST
Northbound

SR-410
Eastbound

Start Time Right Thru Left
App.
Total

Right Thru Left
App.
Total

Right Thru Left
App.
Total

Right Thru Left
App.
Total

Int.
Total

Peak Hour From 04:00 PM to 05:45 PM - Peak 1 of 1
Intersection 05:00 PM

Volume 127 52 11 190 15 87 2 104 3 27 45 75 69 65 137 271 640
Percent 66.8 27.4 5.8 14.4 83.7 1.9 4.0 36.0 60.0 25.5 24.0 50.6

05:45
Volume

24 15 3 42 8 24 1 33 0 12 22 34 19 18 26 63 172

Peak Factor 0.930
High Int. 05:30 PM 05:45 PM 05:45 PM 05:15 PM
Volume 41 18 2 61 8 24 1 33 0 12 22 34 20 18 39 77

Peak Factor 0.779 0.788 0.551 0.880
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Heath & Associates, Inc.
2214 Tacoma Road
Puyallup, WA 98371 File Name : 3434o

Site Code : 00003434
Start Date : 9/12/2013
Page No : 1

Groups Printed- Unshifted
PORTER ST
Southbound

432ND ST SE
Westbound

PORTER ST
Northbound

432ND ST SE
Eastbound

Start Time Right Thru Left Right Thru Left Right Thru Left Right Thru Left Int. Total
Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

04:00 PM 3 102 7 3 2 5 16 84 5 6 4 3 240
04:15 PM 6 114 9 0 3 12 19 86 5 5 2 2 263
04:30 PM 1 113 6 5 2 9 5 83 12 2 2 3 243
04:45 PM 2 94 6 5 4 5 20 95 6 8 2 1 248

Total 12 423 28 13 11 31 60 348 28 21 10 9 994

05:00 PM 3 126 5 6 3 3 11 108 9 7 7 4 292
05:15 PM 8 101 5 8 3 5 12 96 11 7 0 1 257
05:30 PM 9 131 9 4 1 8 17 104 5 7 6 5 306
05:45 PM 3 109 10 12 8 9 10 100 14 2 2 5 284

Total 23 467 29 30 15 25 50 408 39 23 15 15 1139

Grand Total 35 890 57 43 26 56 110 756 67 44 25 24 2133
Apprch % 3.6 90.6 5.8 34.4 20.8 44.8 11.8 81.0 7.2 47.3 26.9 25.8  

Total % 1.6 41.7 2.7 2.0 1.2 2.6 5.2 35.4 3.1 2.1 1.2 1.1
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Heath & Associates, Inc.
2214 Tacoma Road
Puyallup, WA 98371 File Name : 3434o

Site Code : 00003434
Start Date : 9/12/2013
Page No : 2

PORTER ST
Southbound

432ND ST SE
Westbound

PORTER ST
Northbound

432ND ST SE
Eastbound

Start Time Right Thru Left
App.
Total

Right Thru Left
App.
Total

Right Thru Left
App.
Total

Right Thru Left
App.
Total

Int.
Total

Peak Hour From 04:00 PM to 05:45 PM - Peak 1 of 1
Intersection 05:00 PM

Volume 23 467 29 519 30 15 25 70 50 408 39 497 23 15 15 53 1139
Percent 4.4 90.0 5.6 42.9 21.4 35.7 10.1 82.1 7.8 43.4 28.3 28.3

05:30
Volume

9 131 9 149 4 1 8 13 17 104 5 126 7 6 5 18 306

Peak Factor 0.931
High Int. 05:30 PM 05:45 PM 05:00 PM 05:00 PM
Volume 9 131 9 149 12 8 9 29 11 108 9 128 7 7 4 18

Peak Factor 0.871 0.603 0.971 0.736
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Heath & Associates, Inc.
2214 Tacoma Road
Puyallup, WA 98371 File Name : 3434h

Site Code : 00003434
Start Date : 9/4/2013
Page No : 1

Groups Printed- Unshifted
244TH AVE SE

Southbound
WARNER AVE

Westbound
244TH AVE SE

Northbound
Start Time Right Thru Left Right Thru Left Right Thru Left Int. Total

Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
04:00 PM 0 79 21 12 0 4 14 52 0 182
04:15 PM 0 84 11 9 0 9 7 54 0 174
04:30 PM 0 100 20 17 0 6 8 57 0 208
04:45 PM 0 92 22 14 0 9 13 66 0 216

Total 0 355 74 52 0 28 42 229 0 780

05:00 PM 0 131 16 23 0 13 17 68 0 268
05:15 PM 0 113 27 17 0 5 8 72 0 242
05:30 PM 0 81 17 21 0 14 17 58 0 208
05:45 PM 0 81 20 13 0 8 7 51 0 180

Total 0 406 80 74 0 40 49 249 0 898

Grand Total 0 761 154 126 0 68 91 478 0 1678
Apprch % 0.0 83.2 16.8 64.9 0.0 35.1 16.0 84.0 0.0  

Total % 0.0 45.4 9.2 7.5 0.0 4.1 5.4 28.5 0.0
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Heath & Associates, Inc.
2214 Tacoma Road
Puyallup, WA 98371 File Name : 3434h

Site Code : 00003434
Start Date : 9/4/2013
Page No : 2

244TH AVE SE
Southbound

WARNER AVE
Westbound

244TH AVE SE
Northbound

Start Time Right Thru Left
App.
Total

Right Thru Left
App.
Total

Right Thru Left
App.
Total

Int. Total

Peak Hour From 04:00 PM to 05:45 PM - Peak 1 of 1
Intersection 04:30 PM

Volume 0 436 85 521 71 0 33 104 46 263 0 309 934
Percent 0.0 83.7 16.3 68.3 0.0 31.7 14.9 85.1 0.0

05:00 Volume 0 131 16 147 23 0 13 36 17 68 0 85 268
Peak Factor 0.871

High Int. 05:00 PM 05:00 PM 05:00 PM
Volume 0 131 16 147 23 0 13 36 17 68 0 85

Peak Factor 0.886 0.722 0.909
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Heath & Associates, Inc.
2214 Tacoma Road
Puyallup, WA 98371 File Name : 3434f

Site Code : 00003434
Start Date : 9/4/2013
Page No : 1

Groups Printed- Unshifted
SEMANSKI ST

Southbound
WARNER AVE

Westbound
SEMANSKI ST

Northbound
WARNER AVE

Eastbound
Start Time Right Thru Left Right Thru Left Right Thru Left Right Thru Left Int. Total

Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
04:00 PM 5 17 5 8 17 4 8 10 6 1 17 8 106
04:15 PM 6 15 2 6 18 1 6 17 7 7 14 2 101
04:30 PM 5 24 3 4 17 3 10 22 8 9 14 5 124
04:45 PM 6 20 8 8 27 5 12 15 10 5 24 2 142

Total 22 76 18 26 79 13 36 64 31 22 69 17 473

05:00 PM 16 32 3 2 43 4 17 25 8 5 29 10 194
05:15 PM 14 31 2 8 36 5 22 29 5 6 42 7 207
05:30 PM 10 11 5 5 33 6 7 22 7 6 33 8 153
05:45 PM 12 15 1 4 21 4 5 13 5 1 17 7 105

Total 52 89 11 19 133 19 51 89 25 18 121 32 659

Grand Total 74 165 29 45 212 32 87 153 56 40 190 49 1132
Apprch % 27.6 61.6 10.8 15.6 73.4 11.1 29.4 51.7 18.9 14.3 68.1 17.6  

Total % 6.5 14.6 2.6 4.0 18.7 2.8 7.7 13.5 4.9 3.5 16.8 4.3
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Heath & Associates, Inc.
2214 Tacoma Road
Puyallup, WA 98371 File Name : 3434f

Site Code : 00003434
Start Date : 9/4/2013
Page No : 2

SEMANSKI ST
Southbound

WARNER AVE
Westbound

SEMANSKI ST
Northbound

WARNER AVE
Eastbound

Start Time Right Thru Left
App.
Total

Right Thru Left
App.
Total

Right Thru Left
App.
Total

Right Thru Left
App.
Total

Int.
Total

Peak Hour From 04:00 PM to 05:45 PM - Peak 1 of 1
Intersection 04:45 PM

Volume 46 94 18 158 23 139 20 182 58 91 30 179 22 128 27 177 696
Percent 29.1 59.5 11.4 12.6 76.4 11.0 32.4 50.8 16.8 12.4 72.3 15.3

05:15
Volume

14 31 2 47 8 36 5 49 22 29 5 56 6 42 7 55 207

Peak Factor 0.841
High Int. 05:00 PM 05:00 PM 05:15 PM 05:15 PM
Volume 16 32 3 51 2 43 4 49 22 29 5 56 6 42 7 55

Peak Factor 0.775 0.929 0.799 0.805

 SEMANSKI ST 

 W
A

R
N

E
R

 A
V

E
  W

A
R

N
E

R
 A

V
E

 

 SEMANSKI ST 

Right
46 

Thru
94 

Left
18 

InOut Total
141 158 299 

R
ig

h
t

2
3
 

T
h
ru

1
3
9
 

L
e
ft 2
0
 

O
u
t

T
o
ta

l
In

2
0
4
 

1
8
2

 
3
8
6

 

Left
30 

Thru
91 

Right
58 

Out TotalIn
136 179 315 

L
e
ft2
7
 

T
h
ru1
2
8
 

R
ig

h
t

2
2
 

T
o
ta

l
O

u
t

In
2
1
5
 

1
7
7
 

3
9
2
 

9/4/2013 4:45:00 PM
9/4/2013 5:30:00 PM
 
 Unshifted

North

61 Attachment K



Heath & Associates, Inc.
2214 Tacoma Road
Puyallup, WA 98371 File Name : 3434b

Site Code : 00003434
Start Date : 8/20/2013
Page No : 1

Groups Printed- Unshifted
BLAKE ST
Southbound

WARNER AVE
Westbound

BLAKE ST
Northbound

WARNER AVE
Eastbound

Start Time Right Thru Left Right Thru Left Right Thru Left Right Thru Left Int. Total
Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

04:00 PM 5 1 3 3 32 2 2 2 0 0 16 1 67
04:15 PM 4 5 4 1 15 2 0 4 1 0 19 3 58
04:30 PM 4 3 8 5 18 2 1 7 1 2 16 3 70
04:45 PM 5 5 2 4 27 2 2 4 0 1 21 3 76

Total 18 14 17 13 92 8 5 17 2 3 72 10 271

05:00 PM 7 6 5 2 21 2 2 2 2 1 22 2 74
05:15 PM 5 3 2 5 25 3 2 2 1 0 17 2 67
05:30 PM 4 6 3 5 41 4 1 2 1 0 21 6 94
05:45 PM 7 3 0 3 47 1 4 3 1 1 32 2 104

Total 23 18 10 15 134 10 9 9 5 2 92 12 339

Grand Total 41 32 27 28 226 18 14 26 7 5 164 22 610
Apprch % 41.0 32.0 27.0 10.3 83.1 6.6 29.8 55.3 14.9 2.6 85.9 11.5  

Total % 6.7 5.2 4.4 4.6 37.0 3.0 2.3 4.3 1.1 0.8 26.9 3.6
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Heath & Associates, Inc.
2214 Tacoma Road
Puyallup, WA 98371 File Name : 3434b

Site Code : 00003434
Start Date : 8/20/2013
Page No : 2

BLAKE ST
Southbound

WARNER AVE
Westbound

BLAKE ST
Northbound

WARNER AVE
Eastbound

Start Time Right Thru Left
App.
Total

Right Thru Left
App.
Total

Right Thru Left
App.
Total

Right Thru Left
App.
Total

Int.
Total

Peak Hour From 04:00 PM to 05:45 PM - Peak 1 of 1
Intersection 05:00 PM

Volume 23 18 10 51 15 134 10 159 9 9 5 23 2 92 12 106 339
Percent 45.1 35.3 19.6 9.4 84.3 6.3 39.1 39.1 21.7 1.9 86.8 11.3

05:45
Volume

7 3 0 10 3 47 1 51 4 3 1 8 1 32 2 35 104

Peak Factor 0.815
High Int. 05:00 PM 05:45 PM 05:45 PM 05:45 PM
Volume 7 6 5 18 3 47 1 51 4 3 1 8 1 32 2 35

Peak Factor 0.708 0.779 0.719 0.757
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Heath & Associates, Inc.
2214 Tacoma Road
Puyallup, WA 98371 File Name : 3434a

Site Code : 00003434
Start Date : 8/20/2013
Page No : 1

Groups Printed- Unshifted
WATSON ST N

Southbound
WARNER AVE

Westbound
WARNER AVE

Eastbound
Start Time Right Thru Left Right Thru Left Right Thru Left Int. Total

Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
04:00 PM 12 0 8 3 8 0 0 11 9 51
04:15 PM 10 0 4 4 14 0 0 16 8 56
04:30 PM 11 0 10 6 15 0 0 18 6 66
04:45 PM 15 0 10 7 11 0 0 21 13 77

Total 48 0 32 20 48 0 0 66 36 250

05:00 PM 18 0 4 3 14 0 0 11 10 60
05:15 PM 17 0 8 6 21 0 0 12 7 71
05:30 PM 15 0 7 8 31 0 0 9 22 92
05:45 PM 18 0 9 4 17 0 0 13 12 73

Total 68 0 28 21 83 0 0 45 51 296

Grand Total 116 0 60 41 131 0 0 111 87 546
Apprch % 65.9 0.0 34.1 23.8 76.2 0.0 0.0 56.1 43.9  

Total % 21.2 0.0 11.0 7.5 24.0 0.0 0.0 20.3 15.9
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Heath & Associates, Inc.
2214 Tacoma Road
Puyallup, WA 98371 File Name : 3434a

Site Code : 00003434
Start Date : 8/20/2013
Page No : 2

WATSON ST N
Southbound

WARNER AVE
Westbound

WARNER AVE
Eastbound

Start Time Right Thru Left
App.
Total

Right Thru Left
App.
Total

Right Thru Left
App.
Total

Int. Total

Peak Hour From 04:00 PM to 05:45 PM - Peak 1 of 1
Intersection 04:45 PM

Volume 65 0 29 94 24 77 0 101 0 53 52 105 300
Percent 69.1 0.0 30.9 23.8 76.2 0.0 0.0 50.5 49.5

05:30 Volume 15 0 7 22 8 31 0 39 0 9 22 31 92
Peak Factor 0.815

High Int. 04:45 PM 05:30 PM 04:45 PM
Volume 15 0 10 25 8 31 0 39 0 21 13 34

Peak Factor 0.940 0.647 0.772
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Heath & Associates, Inc.
2214 Tacoma Road
Puyallup, WA 98371 File Name : 3434i

Site Code : 00003434
Start Date : 9/5/2013
Page No : 1

Groups Printed- Unshifted
244TH AVE SE

Southbound
WARNER AVE

Westbound
244TH AVE SE

Northbound
Start Time Right Thru Left Right Thru Left Right Thru Left Int. Total

Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
07:00 AM 0 36 4 20 0 4 6 69 0 139
07:15 AM 0 38 30 7 0 4 6 68 0 153
07:30 AM 0 45 53 19 0 1 20 103 0 241
07:45 AM 0 49 49 21 0 3 9 130 0 261

Total 0 168 136 67 0 12 41 370 0 794

08:00 AM 0 34 4 5 0 3 5 54 0 105
08:15 AM 0 29 3 10 0 4 2 44 0 92
08:30 AM 0 52 3 9 0 10 12 66 0 152
08:45 AM 0 83 13 6 0 23 27 92 0 244

Total 0 198 23 30 0 40 46 256 0 593

Grand Total 0 366 159 97 0 52 87 626 0 1387
Apprch % 0.0 69.7 30.3 65.1 0.0 34.9 12.2 87.8 0.0  

Total % 0.0 26.4 11.5 7.0 0.0 3.7 6.3 45.1 0.0
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Heath & Associates, Inc.
2214 Tacoma Road
Puyallup, WA 98371 File Name : 3434i

Site Code : 00003434
Start Date : 9/5/2013
Page No : 2

244TH AVE SE
Southbound

WARNER AVE
Westbound

244TH AVE SE
Northbound

Start Time Right Thru Left
App.
Total

Right Thru Left
App.
Total

Right Thru Left
App.
Total

Int. Total

Peak Hour From 07:00 AM to 08:45 AM - Peak 1 of 1
Intersection 07:00 AM

Volume 0 168 136 304 67 0 12 79 41 370 0 411 794
Percent 0.0 55.3 44.7 84.8 0.0 15.2 10.0 90.0 0.0

07:45 Volume 0 49 49 98 21 0 3 24 9 130 0 139 261
Peak Factor 0.761

High Int. 07:30 AM 07:00 AM 07:45 AM
Volume 0 45 53 98 20 0 4 24 9 130 0 139

Peak Factor 0.776 0.823 0.739
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Heath & Associates, Inc.
2214 Tacoma Road
Puyallup, WA 98371 File Name : 3434g

Site Code : 00003434
Start Date : 9/5/2013
Page No : 1

Groups Printed- Unshifted
SEMANSKI ST

Southbound
WARNER AVE

Westbound
SEMANSKI ST

Northbound
WARNER AVE

Eastbound
Start Time Right Thru Left Right Thru Left Right Thru Left Right Thru Left Int. Total

Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
07:00 AM 7 15 1 2 19 5 8 10 9 7 6 6 95
07:15 AM 2 18 4 0 9 3 8 8 2 3 9 1 67
07:30 AM 31 63 1 3 12 6 18 23 5 9 9 0 180
07:45 AM 36 126 4 6 14 4 32 72 15 21 7 2 339

Total 76 222 10 11 54 18 66 113 31 40 31 9 681

08:00 AM 9 34 3 3 9 5 25 29 6 7 10 7 147
08:15 AM 2 15 2 0 8 3 4 9 3 4 8 2 60
08:30 AM 5 14 0 1 8 4 8 10 0 1 10 2 63
08:45 AM 10 19 0 1 15 6 6 21 1 2 17 6 104

Total 26 82 5 5 40 18 43 69 10 14 45 17 374

Grand Total 102 304 15 16 94 36 109 182 41 54 76 26 1055
Apprch % 24.2 72.2 3.6 11.0 64.4 24.7 32.8 54.8 12.3 34.6 48.7 16.7  

Total % 9.7 28.8 1.4 1.5 8.9 3.4 10.3 17.3 3.9 5.1 7.2 2.5
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Heath & Associates, Inc.
2214 Tacoma Road
Puyallup, WA 98371 File Name : 3434g

Site Code : 00003434
Start Date : 9/5/2013
Page No : 2

SEMANSKI ST
Southbound

WARNER AVE
Westbound

SEMANSKI ST
Northbound

WARNER AVE
Eastbound

Start Time Right Thru Left
App.
Total

Right Thru Left
App.
Total

Right Thru Left
App.
Total

Right Thru Left
App.
Total

Int.
Total

Peak Hour From 07:00 AM to 08:45 AM - Peak 1 of 1
Intersection 07:15 AM

Volume 78 241 12 331 12 44 18 74 83 132 28 243 40 35 10 85 733
Percent 23.6 72.8 3.6 16.2 59.5 24.3 34.2 54.3 11.5 47.1 41.2 11.8

07:45
Volume

36 126 4 166 6 14 4 24 32 72 15 119 21 7 2 30 339

Peak Factor 0.541
High Int. 07:45 AM 07:45 AM 07:45 AM 07:45 AM
Volume 36 126 4 166 6 14 4 24 32 72 15 119 21 7 2 30

Peak Factor 0.498 0.771 0.511 0.708
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HCM 2010 Signalized Intersection Summary Existing PM Peak Volumes

33: 244th Ave SE & 436th Way/Griffin Ave 9/25/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 323 175 80 246 40 86 123 52 60 248 5

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow veh/h/ln 188.1 188.1 190.0 188.1 188.1 190.0 188.1 188.1 190.0 184.5 184.5 190.0

Lanes 1 1 0 1 1 0 1 1 0 1 1 0

Cap, veh/h 165 510 277 356 701 115 375 292 123 422 397 8

Arrive On Green 0.00 0.44 0.44 0.44 0.44 0.44 0.06 0.23 0.23 0.05 0.22 0.22

Sat Flow, veh/h 1087 1149 622 888 1577 259 1792 1257 530 1757 1804 35

Grp Volume(v), veh/h 0 0 518 83 0 298 90 0 182 62 0 263

Grp Sat Flow(s),veh/h/ln 1087 0 1771 888 0 1836 1792 0 1788 1757 0 1838

Q Serve(g_s), s 0.0 0.0 10.0 3.5 0.0 4.7 1.6 0.0 3.8 1.2 0.0 5.7

Cycle Q Clear(g_c), s 0.0 0.0 10.0 13.6 0.0 4.7 1.6 0.0 3.8 1.2 0.0 5.7

Prop In Lane 1.00 0.35 1.00 0.14 1.00 0.30 1.00 0.02

Lane Grp Cap(c), veh/h 165 0 787 356 0 815 375 0 415 422 0 404

V/C Ratio(X) 0.00 0.00 0.66 0.23 0.00 0.37 0.24 0.00 0.44 0.15 0.00 0.65

Avail Cap(c_a), veh/h 305 0 1015 470 0 1052 471 0 778 498 0 758

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 0.0 0.0 9.5 14.8 0.0 8.0 12.0 0.0 14.3 12.2 0.0 15.5

Incr Delay (d2), s/veh 0.0 0.0 1.0 0.3 0.0 0.3 0.3 0.0 0.7 0.2 0.0 1.8

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q (50%), veh/ln 0.0 0.0 3.8 0.7 0.0 1.8 0.6 0.0 1.6 0.4 0.0 2.5

Lane Grp Delay (d), s/veh 0.0 0.0 10.5 15.2 0.0 8.3 12.3 0.0 15.0 12.4 0.0 17.3

Lane Grp LOS B B A B B B B

Approach Vol, veh/h 518 381 272 325

Approach Delay, s/veh 10.5 9.8 14.1 16.3

Approach LOS B A B B

Timer

Assigned Phs 4 8 5 2 1 6

Phs Duration (G+Y+Rc), s 23.4 23.4 6.7 14.1 6.1 13.6

Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0

Max Green Setting (Gmax), s 25.0 25.0 5.0 19.0 4.0 18.0

Max Q Clear Time (g_c+I1), s 12.0 15.6 3.6 5.8 3.2 7.7

Green Ext Time (p_c), s 4.6 3.8 0.0 2.2 0.0 1.9

Intersection Summary

HCM 2010 Ctrl Delay 12.3

HCM 2010 LOS B

Notes
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HCM Unsignalized Intersection Capacity Analysis Existing PM Peak Volumes

30: Semanski St & Griffin Ave 9/25/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 7 464 47 52 331 4 19 5 68 2 2 1

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91

Hourly flow rate (vph) 8 510 52 57 364 4 21 5 75 2 2 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 368 562 1031 1034 536 1083 1057 366

vC1, stage 1 conf vol 551 551 480 480

vC2, stage 2 conf vol 480 482 603 577

vCu, unblocked vol 368 562 1031 1034 536 1083 1057 366

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 94 95 99 86 99 99 100

cM capacity (veh/h) 1202 1020 406 408 549 320 380 684

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 8 562 57 368 101 5

Volume Left 8 0 57 0 21 2

Volume Right 0 52 0 4 75 1

cSH 1202 1700 1020 1700 503 386

Volume to Capacity 0.01 0.33 0.06 0.22 0.20 0.01

Queue Length 95th (ft) 0 0 4 0 19 1

Control Delay (s) 8.0 0.0 8.7 0.0 14.0 14.5

Lane LOS A A B B

Approach Delay (s) 0.1 1.2 14.0 14.5

Approach LOS B B

Intersection Summary

Average Delay 1.9

Intersection Capacity Utilization 46.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 63 508 15 11 389 15 3 11 10 7 5 46

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 66 535 16 12 409 16 3 12 11 7 5 48

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL None

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 425 551 1159 1124 543 1124 1124 417

vC1, stage 1 conf vol 675 675 441 441

vC2, stage 2 conf vol 484 448 684 683

vCu, unblocked vol 425 551 1159 1124 543 1124 1124 417

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 94 99 99 97 98 98 99 92

cM capacity (veh/h) 1145 1029 331 362 544 345 367 640

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 66 551 12 425 25 61

Volume Left 66 0 12 0 3 7

Volume Right 0 16 0 16 11 48

cSH 1145 1700 1029 1700 415 548

Volume to Capacity 0.06 0.32 0.01 0.25 0.06 0.11

Queue Length 95th (ft) 5 0 1 0 5 9

Control Delay (s) 8.3 0.0 8.5 0.0 14.2 12.4

Lane LOS A A B B

Approach Delay (s) 0.9 0.2 14.2 12.4

Approach LOS B B

Intersection Summary

Average Delay 1.6

Intersection Capacity Utilization 45.6% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 98 353 32 8 275 126 83 156 8 137 184 80

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow veh/h/ln 188.1 188.1 190.0 188.1 188.1 190.0 190.0 188.2 190.0 190.0 188.7 190.0

Lanes 1 1 0 1 1 0 1 1 0 1 1 0

Cap, veh/h 479 773 69 499 555 254 426 578 29 516 406 176

Arrive On Green 0.45 0.45 0.45 0.45 0.45 0.45 0.32 0.32 0.32 0.32 0.32 0.32

Sat Flow, veh/h 975 1702 153 990 1222 560 1122 1779 88 1234 1251 541

Grp Volume(v), veh/h 102 0 401 8 0 417 86 0 170 143 0 275

Grp Sat Flow(s),veh/h/ln 975 0 1854 990 0 1782 1122 0 1867 1234 0 1791

Q Serve(g_s), s 3.0 0.0 5.5 0.2 0.0 6.0 2.4 0.0 2.5 3.5 0.0 4.4

Cycle Q Clear(g_c), s 9.0 0.0 5.5 5.7 0.0 6.0 6.8 0.0 2.5 6.0 0.0 4.4

Prop In Lane 1.00 0.08 1.00 0.31 1.00 0.05 1.00 0.30

Lane Grp Cap(c), veh/h 479 0 843 499 0 810 426 0 606 516 0 582

V/C Ratio(X) 0.21 0.00 0.48 0.02 0.00 0.51 0.20 0.00 0.28 0.28 0.00 0.47

Avail Cap(c_a), veh/h 817 0 1485 842 0 1428 774 0 1186 899 0 1138

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 10.3 0.0 6.9 8.8 0.0 7.0 12.5 0.0 9.1 11.3 0.0 9.8

Incr Delay (d2), s/veh 0.2 0.0 0.4 0.0 0.0 0.5 0.2 0.0 0.3 0.3 0.0 0.6

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q (50%), veh/ln 0.6 0.0 1.9 0.0 0.0 2.0 0.6 0.0 0.9 0.9 0.0 1.7

Lane Grp Delay (d), s/veh 10.5 0.0 7.3 8.9 0.0 7.5 12.7 0.0 9.3 11.6 0.0 10.4

Lane Grp LOS B A A A B A B B

Approach Vol, veh/h 503 425 256 418

Approach Delay, s/veh 7.9 7.6 10.5 10.8

Approach LOS A A B B

Timer

Assigned Phs 4 8 2 6

Phs Duration (G+Y+Rc), s 20.5 20.5 15.8 15.8

Change Period (Y+Rc), s 4.0 4.0 4.0 4.0

Max Green Setting (Gmax), s 29.0 29.0 23.0 23.0

Max Q Clear Time (g_c+I1), s 11.0 8.0 8.8 8.0

Green Ext Time (p_c), s 5.4 5.7 2.9 3.0

Intersection Summary

HCM 2010 Ctrl Delay 9.0

HCM 2010 LOS A

Notes

73 Attachment K



HCM 2010 Signalized Intersection Summary Existing PM Peak Volumes

38: Cole St & Griffin Ave 9/25/2013
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 468 45 0 387 25 5 115 44 1 165 24

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow veh/h/ln 190.0 188.1 190.0 190.0 188.1 190.0 190.0 190.0 190.0 190.0 190.0 190.0

Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Cap, veh/h 78 707 68 0 732 47 85 535 199 79 664 96

Arrive On Green 0.42 0.42 0.42 0.00 0.42 0.42 0.41 0.41 0.41 0.41 0.41 0.41

Sat Flow, veh/h 1 1688 162 0 1748 113 13 1308 486 1 1622 235

Grp Volume(v), veh/h 537 0 0 0 0 429 171 0 0 198 0 0

Grp Sat Flow(s),veh/h/ln 1851 0 0 0 0 1861 1807 0 0 1858 0 0

Q Serve(g_s), s 0.0 0.0 0.0 0.0 0.0 8.1 0.0 0.0 0.0 0.0 0.0 0.0

Cycle Q Clear(g_c), s 11.0 0.0 0.0 0.0 0.0 8.1 2.9 0.0 0.0 3.3 0.0 0.0

Prop In Lane 0.00 0.09 0.00 0.06 0.03 0.27 0.01 0.13

Lane Grp Cap(c), veh/h 853 0 0 0 0 779 819 0 0 838 0 0

V/C Ratio(X) 0.63 0.00 0.00 0.00 0.00 0.55 0.21 0.00 0.00 0.24 0.00 0.00

Avail Cap(c_a), veh/h 1392 0 0 0 0 1323 819 0 0 838 0 0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 0.00 0.00 0.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 11.1 0.0 0.0 0.0 0.0 10.2 9.0 0.0 0.0 9.1 0.0 0.0

Incr Delay (d2), s/veh 0.8 0.0 0.0 0.0 0.0 0.6 0.6 0.0 0.0 0.7 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q (50%), veh/ln 4.4 0.0 0.0 0.0 0.0 3.1 1.2 0.0 0.0 1.4 0.0 0.0

Lane Grp Delay (d), s/veh 11.8 0.0 0.0 0.0 0.0 10.8 9.5 0.0 0.0 9.7 0.0 0.0

Lane Grp LOS B B A A

Approach Vol, veh/h 537 429 171 198

Approach Delay, s/veh 11.8 10.8 9.5 9.7

Approach LOS B B A A

Timer

Assigned Phs 4 8 2 6

Phs Duration (G+Y+Rc), s 23.4 23.4 23.0 23.0

Change Period (Y+Rc), s 4.0 4.0 4.0 4.0

Max Green Setting (Gmax), s 33.0 33.0 19.0 19.0

Max Q Clear Time (g_c+I1), s 13.0 10.1 4.9 5.3

Green Ext Time (p_c), s 6.4 6.8 1.8 1.8

Intersection Summary

HCM 2010 Ctrl Delay 10.9

HCM 2010 LOS B

Notes
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 73 106 15 96 48 33 8 404 69 25 589 84

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow veh/h/ln 190.0 190.0 190.0 190.0 190.0 190.0 188.1 188.1 188.1 188.1 186.3 188.1

Lanes 0 1 0 0 1 1 1 1 1 1 1 1

Cap, veh/h 131 191 26 231 117 305 474 1166 991 617 1155 991

Arrive On Green 0.19 0.19 0.19 0.19 0.19 0.19 0.62 0.62 0.62 0.62 0.62 0.62

Sat Flow, veh/h 695 1007 139 1222 617 1615 724 1881 1599 887 1863 1599

Grp Volume(v), veh/h 212 0 0 158 0 36 9 444 76 27 647 92

Grp Sat Flow(s),veh/h/ln 1841 0 0 1839 0 1615 724 1881 1599 887 1863 1599

Q Serve(g_s), s 4.4 0.0 0.0 3.2 0.0 0.8 0.3 4.9 0.8 0.7 8.5 1.0

Cycle Q Clear(g_c), s 4.4 0.0 0.0 3.2 0.0 0.8 8.8 4.9 0.8 5.6 8.5 1.0

Prop In Lane 0.38 0.08 0.66 1.00 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 348 0 0 348 0 305 474 1166 991 617 1155 991

V/C Ratio(X) 0.61 0.00 0.00 0.45 0.00 0.12 0.02 0.38 0.08 0.04 0.56 0.09

Avail Cap(c_a), veh/h 702 0 0 702 0 616 474 1166 991 617 1155 991

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Uniform Delay (d), s/veh 15.6 0.0 0.0 15.1 0.0 14.1 7.2 4.0 3.2 5.3 4.6 3.2

Incr Delay (d2), s/veh 1.7 0.0 0.0 0.9 0.0 0.2 0.1 0.9 0.2 0.0 0.6 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q (50%), veh/ln 1.9 0.0 0.0 1.4 0.0 0.3 0.1 1.7 0.2 0.1 2.5 0.2

Lane Grp Delay (d), s/veh 17.3 0.0 0.0 16.0 0.0 14.3 7.3 4.9 3.3 5.4 5.3 3.3

Lane Grp LOS B B B A A A A A A

Approach Vol, veh/h 212 194 529 766

Approach Delay, s/veh 17.3 15.7 4.7 5.0

Approach LOS B B A A

Timer

Assigned Phs 4 8 2 6

Phs Duration (G+Y+Rc), s 11.9 11.9 30.0 30.0

Change Period (Y+Rc), s 4.0 4.0 4.0 4.0

Max Green Setting (Gmax), s 16.0 16.0 26.0 26.0

Max Q Clear Time (g_c+I1), s 6.4 5.2 10.8 10.5

Green Ext Time (p_c), s 1.6 1.7 7.1 7.2

Intersection Summary

HCM 2010 Ctrl Delay 7.7

HCM 2010 LOS A

Notes
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 191 347 564 7 0 228

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96

Hourly flow rate (vph) 199 361 588 7 0 238

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None TWLTL

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 595 1351 591

vC1, stage 1 conf vol 591

vC2, stage 2 conf vol 759

vCu, unblocked vol 595 1351 591

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 80 100 53

cM capacity (veh/h) 972 323 511

Direction, Lane # EB 1 EB 2 WB 1 SB 1

Volume Total 199 361 595 238

Volume Left 199 0 0 0

Volume Right 0 0 7 238

cSH 972 1700 1700 511

Volume to Capacity 0.20 0.21 0.35 0.47

Queue Length 95th (ft) 19 0 0 61

Control Delay (s) 9.7 0.0 0.0 18.0

Lane LOS A C

Approach Delay (s) 3.4 0.0 18.0

Approach LOS C

Intersection Summary

Average Delay 4.5

Intersection Capacity Utilization 50.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 65 320 22 44 626 27 20 13 35 19 13 65

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 71 348 24 48 680 29 22 14 38 21 14 71

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 536

pX, platoon unblocked

vC, conflicting volume 710 372 1015 1307 360 1325 1304 355

vC1, stage 1 conf vol 501 501 791 791

vC2, stage 2 conf vol 514 805 534 513

vCu, unblocked vol 710 372 1015 1307 360 1325 1304 355

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s) 6.5 5.5 6.5 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 92 96 93 95 94 92 96 89

cM capacity (veh/h) 892 1183 310 282 643 263 316 647

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1 NB 2 SB 1

Volume Total 71 372 48 454 256 22 52 105

Volume Left 71 0 48 0 0 22 0 21

Volume Right 0 24 0 0 29 0 38 71

cSH 892 1700 1183 1700 1700 310 478 453

Volume to Capacity 0.08 0.22 0.04 0.27 0.15 0.07 0.11 0.23

Queue Length 95th (ft) 6 0 3 0 0 6 9 22

Control Delay (s) 9.4 0.0 8.2 0.0 0.0 17.5 13.5 15.3

Lane LOS A A C B C

Approach Delay (s) 1.5 0.5 14.6 15.3

Approach LOS B C

Intersection Summary

Average Delay 2.7

Intersection Capacity Utilization 44.2% ICU Level of Service A

Analysis Period (min) 15

77 Attachment K



HCM Unsignalized Intersection Capacity Analysis Existing PM Peak Volumes

6: Blake St & SR-410 9/25/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 16 363 47 18 458 11 23 26 26 2 29 38

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Hourly flow rate (vph) 16 374 48 19 472 11 24 27 27 2 30 39

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 944 684

pX, platoon unblocked 0.83 0.83 0.83 0.83 0.83 0.83

vC, conflicting volume 484 423 1001 952 398 987 971 478

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 276 423 899 840 398 882 863 269

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 98 98 87 89 96 99 87 94

cM capacity (veh/h) 1078 1147 180 244 656 192 237 641

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 439 502 77 71

Volume Left 16 19 24 2

Volume Right 48 11 27 39

cSH 1078 1147 274 359

Volume to Capacity 0.02 0.02 0.28 0.20

Queue Length 95th (ft) 1 1 28 18

Control Delay (s) 0.5 0.5 23.2 17.5

Lane LOS A A C C

Approach Delay (s) 0.5 0.5 23.2 17.5

Approach LOS C C

Intersection Summary

Average Delay 3.2

Intersection Capacity Utilization 49.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 267 61 13 354 205 95 100 8 227 101 13

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow veh/h/ln 0.0 188.1 190.0 188.1 186.3 188.1 190.0 190.0 190.0 190.0 188.1 190.0

Lanes 0 2 0 1 1 1 0 1 0 0 1 0

Cap, veh/h 0 1186 268 572 743 638 300 317 26 420 187 24

Arrive On Green 0.00 0.40 0.40 0.40 0.40 0.40 0.35 0.35 0.35 0.35 0.35 0.35

Sat Flow, veh/h 0 2971 672 1034 1863 1599 859 909 76 1203 537 69

Grp Volume(v), veh/h 0 180 173 14 381 220 219 0 0 367 0 0

Grp Sat Flow(s),veh/h/ln 0 1881 1763 1034 1863 1599 1844 0 0 1809 0 0

Q Serve(g_s), s 0.0 2.0 2.1 0.3 4.9 3.0 2.8 0.0 0.0 5.3 0.0 0.0

Cycle Q Clear(g_c), s 0.0 2.0 2.1 2.4 4.9 3.0 2.8 0.0 0.0 5.3 0.0 0.0

Prop In Lane 0.00 0.38 1.00 1.00 0.47 0.04 0.66 0.04

Lane Grp Cap(c), veh/h 0 751 703 572 743 638 643 0 0 631 0 0

V/C Ratio(X) 0.00 0.24 0.25 0.02 0.51 0.34 0.34 0.00 0.00 0.58 0.00 0.00

Avail Cap(c_a), veh/h 0 1955 1832 1234 1936 1662 1336 0 0 1823 0 0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 0.0 6.3 6.4 7.1 7.2 6.6 7.6 0.0 0.0 8.4 0.0 0.0

Incr Delay (d2), s/veh 0.0 0.2 0.2 0.0 0.5 0.3 0.3 0.0 0.0 0.9 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q (50%), veh/ln 0.0 0.7 0.7 0.1 1.8 1.0 1.0 0.0 0.0 1.9 0.0 0.0

Lane Grp Delay (d), s/veh 0.0 6.5 6.5 7.2 7.8 7.0 7.9 0.0 0.0 9.3 0.0 0.0

Lane Grp LOS A A A A A A A

Approach Vol, veh/h 353 615 219 367

Approach Delay, s/veh 6.5 7.5 7.9 9.3

Approach LOS A A A A

Timer

Assigned Phs 4 8 2 6

Phs Duration (G+Y+Rc), s 16.7 16.7 15.1 15.1

Change Period (Y+Rc), s 4.0 4.0 4.0 4.0

Max Green Setting (Gmax), s 33.0 33.0 23.0 32.0

Max Q Clear Time (g_c+I1), s 4.1 6.9 4.8 7.3

Green Ext Time (p_c), s 5.9 5.8 3.5 3.8

Intersection Summary

HCM 2010 Ctrl Delay 7.7

HCM 2010 LOS A

Notes
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 31 322 139 77 425 5 88 0 66 5 2 17

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Hourly flow rate (vph) 33 343 148 82 452 5 94 0 70 5 2 18

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 627

pX, platoon unblocked 0.98 0.98 0.98 0.98 0.98 0.98

vC, conflicting volume 457 490 1044 1030 343 1097 1175 455

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 457 470 1035 1020 319 1089 1169 455

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 97 92 49 100 90 97 99 97

cM capacity (veh/h) 1109 1075 184 209 712 158 171 610

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 NB 1 SB 1

Volume Total 33 343 148 82 457 164 26

Volume Left 33 0 0 82 0 94 5

Volume Right 0 0 148 0 5 70 18

cSH 1109 1700 1700 1075 1700 270 337

Volume to Capacity 0.03 0.20 0.09 0.08 0.27 0.61 0.08

Queue Length 95th (ft) 2 0 0 6 0 91 6

Control Delay (s) 8.3 0.0 0.0 8.6 0.0 37.0 16.5

Lane LOS A A E C

Approach Delay (s) 0.5 1.3 37.0 16.5

Approach LOS E C

Intersection Summary

Average Delay 6.0

Intersection Capacity Utilization 51.6% ICU Level of Service A

Analysis Period (min) 15
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HCM 2010 Signalized Intersection Summary Existing PM Peak Volumes

16: Farman St & SR-410 9/25/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 137 65 69 2 87 15 45 27 3 11 52 127

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow veh/h/ln 188.1 188.1 188.1 186.3 186.3 186.3 190.0 190.0 190.0 190.0 187.3 190.0

Lanes 1 1 1 1 1 1 0 1 0 0 1 0

Cap, veh/h 610 454 386 482 260 221 426 207 15 172 127 281

Arrive On Green 0.10 0.24 0.24 0.00 0.14 0.14 0.25 0.25 0.25 0.25 0.25 0.25

Sat Flow, veh/h 1792 1881 1599 1774 1863 1583 730 817 60 47 503 1109

Grp Volume(v), veh/h 147 70 74 2 94 16 80 0 0 205 0 0

Grp Sat Flow(s),veh/h/ln 1792 1881 1599 1774 1863 1583 1608 0 0 1660 0 0

Q Serve(g_s), s 1.4 0.7 0.9 0.0 1.1 0.2 0.0 0.0 0.0 0.0 0.0 0.0

Cycle Q Clear(g_c), s 1.4 0.7 0.9 0.0 1.1 0.2 0.8 0.0 0.0 2.5 0.0 0.0

Prop In Lane 1.00 1.00 1.00 1.00 0.60 0.04 0.06 0.67

Lane Grp Cap(c), veh/h 610 454 386 482 260 221 648 0 0 580 0 0

V/C Ratio(X) 0.24 0.15 0.19 0.00 0.36 0.07 0.12 0.00 0.00 0.35 0.00 0.00

Avail Cap(c_a), veh/h 1024 1736 1475 772 1406 1195 1591 0 0 1681 0 0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 5.6 7.1 7.2 8.8 9.3 8.9 6.9 0.0 0.0 7.6 0.0 0.0

Incr Delay (d2), s/veh 0.2 0.2 0.2 0.0 0.8 0.1 0.1 0.0 0.0 0.4 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q (50%), veh/ln 0.4 0.3 0.3 0.0 0.4 0.1 0.3 0.0 0.0 0.7 0.0 0.0

Lane Grp Delay (d), s/veh 5.8 7.3 7.4 8.8 10.1 9.1 7.0 0.0 0.0 7.9 0.0 0.0

Lane Grp LOS A A A A B A A A

Approach Vol, veh/h 291 112 80 205

Approach Delay, s/veh 6.6 10.0 7.0 7.9

Approach LOS A A A A

Timer

Assigned Phs 7 4 3 8 2 6

Phs Duration (G+Y+Rc), s 6.5 9.8 4.1 7.3 10.0 10.0

Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0

Max Green Setting (Gmax), s 8.0 22.0 4.0 18.0 22.0 22.0

Max Q Clear Time (g_c+I1), s 3.4 2.9 2.0 3.1 2.8 4.5

Green Ext Time (p_c), s 0.1 1.1 0.0 1.0 1.6 1.5

Intersection Summary

HCM 2010 Ctrl Delay 7.6

HCM 2010 LOS A

Notes
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HCM Unsignalized Intersection Capacity Analysis Existing PM Peak Volumes

27: Porter St & SE 432nd St 9/25/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 15 15 23 25 15 30 39 408 50 29 467 23

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Hourly flow rate (vph) 16 16 25 27 16 32 42 439 54 31 502 25

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1140 1153 515 1147 1139 466 527 492

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1140 1153 515 1147 1139 466 527 492

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 89 91 96 82 91 95 96 97

cM capacity (veh/h) 151 186 564 151 189 601 1050 1081

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 57 75 42 492 31 527

Volume Left 16 27 42 0 31 0

Volume Right 25 32 0 54 0 25

cSH 240 237 1050 1700 1081 1700

Volume to Capacity 0.24 0.32 0.04 0.29 0.03 0.31

Queue Length 95th (ft) 22 33 3 0 2 0

Control Delay (s) 24.6 27.1 8.6 0.0 8.4 0.0

Lane LOS C D A A

Approach Delay (s) 24.6 27.1 0.7 0.5

Approach LOS C D

Intersection Summary

Average Delay 3.3

Intersection Capacity Utilization 44.9% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis Existing PM Peak Volumes

31: 244th Ave SE & Warner Ave 9/25/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 33 71 263 46 85 436

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87

Hourly flow rate (vph) 38 82 302 53 98 501

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1025 329 355

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1025 329 355

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 84 89 92

cM capacity (veh/h) 241 717 1215

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 120 355 98 501

Volume Left 38 0 98 0

Volume Right 82 53 0 0

cSH 441 1700 1215 1700

Volume to Capacity 0.27 0.21 0.08 0.29

Queue Length 95th (ft) 27 0 7 0

Control Delay (s) 16.2 0.0 8.2 0.0

Lane LOS C A

Approach Delay (s) 16.2 0.0 1.3

Approach LOS C

Intersection Summary

Average Delay 2.5

Intersection Capacity Utilization 37.5% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis Existing PM Peak Volumes

2: Semanski St & Warner Ave 9/25/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 27 128 22 20 139 23 30 91 58 18 94 46

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84

Hourly flow rate (vph) 32 152 26 24 165 27 36 108 69 21 112 55

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 507 431 139 499 424 143 167 177

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 507 431 139 499 424 143 167 177

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 90 69 97 93 67 97 97 98

cM capacity (veh/h) 336 498 912 349 504 910 1424 1399

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 211 217 213 188

Volume Left 32 24 36 21

Volume Right 26 27 69 55

cSH 489 508 1424 1399

Volume to Capacity 0.43 0.43 0.03 0.02

Queue Length 95th (ft) 53 53 2 1

Control Delay (s) 17.8 17.3 1.4 1.0

Lane LOS C C A A

Approach Delay (s) 17.8 17.3 1.4 1.0

Approach LOS C C

Intersection Summary

Average Delay 9.6

Intersection Capacity Utilization 36.0% ICU Level of Service A

Analysis Period (min) 15
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HCM 2010 AWSC Existing PM Peak Volumes

4: Blake St & Warner Ave 9/25/2013

  9/10/2013 Baseline Synchro 8 Report
Page 1

Intersection

Intersection Delay, s/veh 8.2
Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 12 92 2 10 134 15 5 9 9 10 18 23
Peak Hour Factor 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 15 112 2 12 163 18 6 11 11 12 22 28
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0
 

Approach EB WB NB SB

Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 8.1 8.4 7.7 7.8
HCM LOS A A A A
             

Lane NBLn1 EBLn1 WBLn1 SBLn1

Vol Left, % 22% 11% 6% 20%
Vol Thru, % 39% 87% 84% 35%
Vol Right, % 39% 2% 9% 45%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 23 106 159 51
LT Vol 9 92 134 18
Through Vol 9 2 15 23
RT Vol 5 12 10 10
Lane Flow Rate 28 129 194 62
Geometry Grp 1 1 1 1
Degree of Util (X) 0.035 0.151 0.221 0.076
Departure Headway (Hd) 4.488 4.322 4.112 4.408
Convergence, Y/N Yes Yes Yes Yes
Cap 802 835 859 817
Service Time 2.491 2.322 2.205 2.409
HCM Lane V/C Ratio 0.035 0.154 0.226 0.076
HCM Control Delay 7.7 8.1 8.4 7.8
HCM Lane LOS A A A A
HCM 95th-tile Q 0.1 0.5 0.8 0.2

Notes

~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined
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HCM Unsignalized Intersection Capacity Analysis Existing PM Peak Volumes

7: Warner Ave & Watson St 9/25/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 52 53 77 24 29 65

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.82 0.82 0.82 0.82 0.82 0.82

Hourly flow rate (vph) 63 65 94 29 35 79

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 123 300 109

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 123 300 109

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 96 95 92

cM capacity (veh/h) 1476 666 951

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 128 123 115

Volume Left 63 0 35

Volume Right 0 29 79

cSH 1476 1700 840

Volume to Capacity 0.04 0.07 0.14

Queue Length 95th (ft) 3 0 12

Control Delay (s) 3.9 0.0 10.0

Lane LOS A A

Approach Delay (s) 3.9 0.0 10.0

Approach LOS A

Intersection Summary

Average Delay 4.5

Intersection Capacity Utilization 24.6% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis Existing AM Peak Volumes

51: 244th Ave SE & Warner Ave 9/25/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 12 67 370 41 136 168

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.76 0.76 0.76 0.76 0.76 0.76

Hourly flow rate (vph) 16 88 487 54 179 221

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1093 514 541

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1093 514 541

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 92 84 83

cM capacity (veh/h) 197 563 1033

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 104 541 179 221

Volume Left 16 0 179 0

Volume Right 88 54 0 0

cSH 439 1700 1033 1700

Volume to Capacity 0.24 0.32 0.17 0.13

Queue Length 95th (ft) 23 0 16 0

Control Delay (s) 15.7 0.0 9.2 0.0

Lane LOS C A

Approach Delay (s) 15.7 0.0 4.1

Approach LOS C

Intersection Summary

Average Delay 3.1

Intersection Capacity Utilization 44.3% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis Existing AM Peak Volumes

52: Semanski St & Warner Ave 9/25/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 10 35 40 18 44 12 28 132 83 12 241 78

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.54 0.54 0.54 0.54 0.54 0.54 0.54 0.54 0.54 0.54 0.54 0.54

Hourly flow rate (vph) 19 65 74 33 81 22 52 244 154 22 446 144

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1051 1065 519 1094 1060 321 591 398

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1051 1065 519 1094 1060 321 591 398

tC, single (s) 7.1 6.5 6.3 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.4 3.5 4.0 3.3 2.2 2.2

p0 queue free % 86 69 86 72 61 97 95 98

cM capacity (veh/h) 133 209 542 120 210 724 995 1171

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 157 137 450 613

Volume Left 19 33 52 22

Volume Right 74 22 154 144

cSH 268 197 995 1171

Volume to Capacity 0.59 0.70 0.05 0.02

Queue Length 95th (ft) 85 109 4 1

Control Delay (s) 35.8 56.9 1.5 0.5

Lane LOS E F A A

Approach Delay (s) 35.8 56.9 1.5 0.5

Approach LOS E F

Intersection Summary

Average Delay 10.6

Intersection Capacity Utilization 38.4% ICU Level of Service A

Analysis Period (min) 15
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HCM 2010 Signalized Intersection Summary 2018 PM Peak Without Project

33: 244th Ave SE & 436th Way/Griffin Ave 9/25/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 369 189 86 277 43 93 133 56 65 267 5

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow veh/h/ln 188.1 188.1 190.0 188.1 188.1 190.0 188.1 188.1 190.0 184.5 184.5 190.0

Lanes 1 1 0 1 1 0 1 1 0 1 1 0

Cap, veh/h 151 544 279 321 737 115 351 297 124 402 405 7

Arrive On Green 0.00 0.46 0.46 0.46 0.46 0.46 0.06 0.23 0.23 0.05 0.22 0.22

Sat Flow, veh/h 1052 1173 602 838 1590 248 1792 1262 526 1757 1806 32

Grp Volume(v), veh/h 0 0 581 90 0 334 97 0 197 68 0 283

Grp Sat Flow(s),veh/h/ln 1052 0 1775 838 0 1837 1792 0 1788 1757 0 1839

Q Serve(g_s), s 0.0 0.0 12.4 4.6 0.0 5.7 1.9 0.0 4.5 1.4 0.0 6.7

Cycle Q Clear(g_c), s 0.0 0.0 12.4 17.0 0.0 5.7 1.9 0.0 4.5 1.4 0.0 6.7

Prop In Lane 1.00 0.34 1.00 0.13 1.00 0.29 1.00 0.02

Lane Grp Cap(c), veh/h 151 0 823 321 0 852 351 0 420 402 0 412

V/C Ratio(X) 0.00 0.00 0.71 0.28 0.00 0.39 0.28 0.00 0.47 0.17 0.00 0.69

Avail Cap(c_a), veh/h 215 0 930 371 0 963 430 0 712 462 0 694

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 0.0 0.0 10.2 17.0 0.0 8.4 13.1 0.0 15.7 13.3 0.0 17.0

Incr Delay (d2), s/veh 0.0 0.0 2.1 0.5 0.0 0.3 0.4 0.0 0.8 0.2 0.0 2.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q (50%), veh/ln 0.0 0.0 5.0 0.9 0.0 2.2 0.8 0.0 1.9 0.6 0.0 3.1

Lane Grp Delay (d), s/veh 0.0 0.0 12.3 17.5 0.0 8.7 13.5 0.0 16.5 13.5 0.0 19.0

Lane Grp LOS B B A B B B B

Approach Vol, veh/h 581 424 294 351

Approach Delay, s/veh 12.3 10.5 15.5 17.9

Approach LOS B B B B

Timer

Assigned Phs 4 8 5 2 1 6

Phs Duration (G+Y+Rc), s 26.1 26.1 6.9 15.2 6.4 14.7

Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0

Max Green Setting (Gmax), s 25.0 25.0 5.0 19.0 4.0 18.0

Max Q Clear Time (g_c+I1), s 14.4 19.0 3.9 6.5 3.4 8.7

Green Ext Time (p_c), s 4.6 3.1 0.0 2.3 0.0 2.0

Intersection Summary

HCM 2010 Ctrl Delay 13.6

HCM 2010 LOS B

Notes
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HCM Unsignalized Intersection Capacity Analysis 2018 PM Peak Without Project

30: Semanski St & Griffin Ave 9/25/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 8 513 59 59 364 4 25 5 75 2 2 1

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91

Hourly flow rate (vph) 9 564 65 65 400 4 27 5 82 2 2 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 404 629 1146 1148 596 1198 1178 402

vC1, stage 1 conf vol 614 614 532 532

vC2, stage 2 conf vol 532 534 666 646

vCu, unblocked vol 404 629 1146 1148 596 1198 1178 402

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 93 93 99 84 99 99 100

cM capacity (veh/h) 1165 963 369 375 507 276 342 652

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 9 629 65 404 115 5

Volume Left 9 0 65 0 27 2

Volume Right 0 65 0 4 82 1

cSH 1165 1700 963 1700 458 342

Volume to Capacity 0.01 0.37 0.07 0.24 0.25 0.02

Queue Length 95th (ft) 1 0 5 0 25 1

Control Delay (s) 8.1 0.0 9.0 0.0 15.5 15.7

Lane LOS A A C C

Approach Delay (s) 0.1 1.2 15.5 15.7

Approach LOS C C

Intersection Summary

Average Delay 2.1

Intersection Capacity Utilization 51.0% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2018 PM Peak Without Project

44: Harding St & Griffin Ave 9/25/2013

  9/10/2013 Baseline Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 68 562 16 12 429 16 3 12 11 8 5 50

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 72 592 17 13 452 17 3 13 12 8 5 53

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL None

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 468 608 1275 1237 600 1238 1237 460

vC1, stage 1 conf vol 743 743 485 485

vC2, stage 2 conf vol 532 494 753 752

vCu, unblocked vol 468 608 1275 1237 600 1238 1237 460

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 94 99 99 96 98 97 98 91

cM capacity (veh/h) 1104 980 297 332 505 309 336 605

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 72 608 13 468 27 66

Volume Left 72 0 13 0 3 8

Volume Right 0 17 0 17 12 53

cSH 1104 1700 980 1700 382 511

Volume to Capacity 0.06 0.36 0.01 0.28 0.07 0.13

Queue Length 95th (ft) 5 0 1 0 6 11

Control Delay (s) 8.5 0.0 8.7 0.0 15.2 13.1

Lane LOS A A C B

Approach Delay (s) 0.9 0.2 15.2 13.1

Approach LOS C B

Intersection Summary

Average Delay 1.6

Intersection Capacity Utilization 49.1% ICU Level of Service A

Analysis Period (min) 15
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HCM 2010 Signalized Intersection Summary 2018 PM Peak Without Project

41: Porter St & Griffin Ave 9/25/2013

  9/10/2013 Baseline Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 108 393 34 9 303 140 89 168 9 155 198 89

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow veh/h/ln 188.1 188.1 190.0 188.1 188.1 190.0 190.0 188.2 190.0 190.0 188.7 190.0

Lanes 1 1 0 1 1 0 1 1 0 1 1 0

Cap, veh/h 445 805 69 467 574 265 394 590 30 493 410 185

Arrive On Green 0.47 0.47 0.47 0.47 0.47 0.47 0.33 0.33 0.33 0.33 0.33 0.33

Sat Flow, veh/h 935 1709 146 951 1219 563 1097 1775 91 1219 1232 556

Grp Volume(v), veh/h 112 0 444 9 0 462 93 0 184 161 0 299

Grp Sat Flow(s),veh/h/ln 935 0 1855 951 0 1782 1097 0 1866 1219 0 1789

Q Serve(g_s), s 4.0 0.0 6.8 0.3 0.0 7.5 3.0 0.0 3.0 4.6 0.0 5.5

Cycle Q Clear(g_c), s 11.5 0.0 6.8 7.0 0.0 7.5 8.5 0.0 3.0 7.6 0.0 5.5

Prop In Lane 1.00 0.08 1.00 0.32 1.00 0.05 1.00 0.31

Lane Grp Cap(c), veh/h 445 0 874 467 0 840 394 0 620 493 0 594

V/C Ratio(X) 0.25 0.00 0.51 0.02 0.00 0.55 0.24 0.00 0.30 0.33 0.00 0.50

Avail Cap(c_a), veh/h 670 0 1322 696 0 1269 650 0 1054 776 0 1010

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 11.8 0.0 7.5 9.9 0.0 7.7 14.3 0.0 10.1 12.9 0.0 10.9

Incr Delay (d2), s/veh 0.3 0.0 0.5 0.0 0.0 0.6 0.3 0.0 0.3 0.4 0.0 0.7

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q (50%), veh/ln 0.8 0.0 2.5 0.1 0.0 2.7 0.8 0.0 1.2 1.3 0.0 2.2

Lane Grp Delay (d), s/veh 12.1 0.0 7.9 9.9 0.0 8.2 14.6 0.0 10.3 13.3 0.0 11.6

Lane Grp LOS B A A A B B B B

Approach Vol, veh/h 556 471 277 460

Approach Delay, s/veh 8.8 8.3 11.8 12.2

Approach LOS A A B B

Timer

Assigned Phs 4 8 2 6

Phs Duration (G+Y+Rc), s 23.2 23.2 17.5 17.5

Change Period (Y+Rc), s 4.0 4.0 4.0 4.0

Max Green Setting (Gmax), s 29.0 29.0 23.0 23.0

Max Q Clear Time (g_c+I1), s 13.5 9.5 10.5 9.6

Green Ext Time (p_c), s 5.7 6.3 3.1 3.2

Intersection Summary

HCM 2010 Ctrl Delay 10.0

HCM 2010 LOS A

Notes
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HCM 2010 Signalized Intersection Summary 2018 PM Peak Without Project

38: Cole St & Griffin Ave 9/25/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 524 48 0 428 27 5 124 47 1 178 26

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow veh/h/ln 190.0 188.1 190.0 190.0 188.1 190.0 190.0 190.0 190.0 190.0 190.0 190.0

Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Cap, veh/h 74 759 69 0 784 49 80 510 188 75 630 92

Arrive On Green 0.45 0.45 0.45 0.00 0.45 0.45 0.39 0.39 0.39 0.39 0.39 0.39

Sat Flow, veh/h 1 1697 155 0 1752 110 12 1311 484 1 1621 235

Grp Volume(v), veh/h 598 0 0 0 0 474 183 0 0 213 0 0

Grp Sat Flow(s),veh/h/ln 1853 0 0 0 0 1862 1807 0 0 1858 0 0

Q Serve(g_s), s 0.0 0.0 0.0 0.0 0.0 9.2 0.0 0.0 0.0 0.0 0.0 0.0

Cycle Q Clear(g_c), s 12.9 0.0 0.0 0.0 0.0 9.2 3.3 0.0 0.0 3.9 0.0 0.0

Prop In Lane 0.00 0.08 0.00 0.06 0.03 0.27 0.00 0.13

Lane Grp Cap(c), veh/h 903 0 0 0 0 833 779 0 0 797 0 0

V/C Ratio(X) 0.66 0.00 0.00 0.00 0.00 0.57 0.24 0.00 0.00 0.27 0.00 0.00

Avail Cap(c_a), veh/h 1324 0 0 0 0 1258 779 0 0 797 0 0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 0.00 0.00 0.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 11.0 0.0 0.0 0.0 0.0 10.0 10.1 0.0 0.0 10.3 0.0 0.0

Incr Delay (d2), s/veh 0.8 0.0 0.0 0.0 0.0 0.6 0.7 0.0 0.0 0.8 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q (50%), veh/ln 5.4 0.0 0.0 0.0 0.0 3.8 1.4 0.0 0.0 1.7 0.0 0.0

Lane Grp Delay (d), s/veh 11.9 0.0 0.0 0.0 0.0 10.6 10.9 0.0 0.0 11.1 0.0 0.0

Lane Grp LOS B B B B

Approach Vol, veh/h 598 474 183 213

Approach Delay, s/veh 11.9 10.6 10.9 11.1

Approach LOS B B B B

Timer

Assigned Phs 4 8 2 6

Phs Duration (G+Y+Rc), s 25.8 25.8 23.0 23.0

Change Period (Y+Rc), s 4.0 4.0 4.0 4.0

Max Green Setting (Gmax), s 33.0 33.0 19.0 19.0

Max Q Clear Time (g_c+I1), s 14.9 11.2 5.3 5.9

Green Ext Time (p_c), s 7.0 7.6 1.9 1.9

Intersection Summary

HCM 2010 Ctrl Delay 11.2

HCM 2010 LOS B

Notes
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HCM 2010 Signalized Intersection Summary 2018 PM Peak Without Project

1: SR-410 & Warner Ave 9/25/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 79 114 16 115 52 36 9 435 94 27 635 90

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow veh/h/ln 190.0 190.0 190.0 190.0 190.0 190.0 188.1 188.1 188.1 188.1 186.3 188.1

Lanes 0 1 0 0 1 1 1 1 1 1 1 1

Cap, veh/h 140 201 29 254 115 325 428 1149 977 570 1138 977

Arrive On Green 0.20 0.20 0.20 0.20 0.20 0.20 0.61 0.61 0.61 0.61 0.61 0.61

Sat Flow, veh/h 696 1000 144 1265 572 1615 686 1881 1599 838 1863 1599

Grp Volume(v), veh/h 230 0 0 183 0 40 10 478 103 30 698 99

Grp Sat Flow(s),veh/h/ln 1840 0 0 1837 0 1615 686 1881 1599 838 1863 1599

Q Serve(g_s), s 4.9 0.0 0.0 3.8 0.0 0.9 0.4 5.6 1.1 0.8 9.9 1.1

Cycle Q Clear(g_c), s 4.9 0.0 0.0 3.8 0.0 0.9 10.3 5.6 1.1 6.5 9.9 1.1

Prop In Lane 0.38 0.08 0.69 1.00 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 370 0 0 369 0 325 428 1149 977 570 1138 977

V/C Ratio(X) 0.62 0.00 0.00 0.50 0.00 0.12 0.02 0.42 0.11 0.05 0.61 0.10

Avail Cap(c_a), veh/h 692 0 0 691 0 607 428 1149 977 570 1138 977

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Uniform Delay (d), s/veh 15.5 0.0 0.0 15.1 0.0 13.9 8.4 4.3 3.4 6.0 5.2 3.4

Incr Delay (d2), s/veh 1.7 0.0 0.0 1.0 0.0 0.2 0.1 1.1 0.2 0.0 1.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q (50%), veh/ln 2.1 0.0 0.0 1.6 0.0 0.3 0.1 2.1 0.3 0.1 3.2 0.3

Lane Grp Delay (d), s/veh 17.2 0.0 0.0 16.1 0.0 14.1 8.5 5.4 3.7 6.0 6.1 3.5

Lane Grp LOS B B B A A A A A A

Approach Vol, veh/h 230 223 591 827

Approach Delay, s/veh 17.2 15.7 5.2 5.8

Approach LOS B B A A

Timer

Assigned Phs 4 8 2 6

Phs Duration (G+Y+Rc), s 12.6 12.6 30.0 30.0

Change Period (Y+Rc), s 4.0 4.0 4.0 4.0

Max Green Setting (Gmax), s 16.0 16.0 26.0 26.0

Max Q Clear Time (g_c+I1), s 6.9 5.8 12.3 11.9

Green Ext Time (p_c), s 1.7 1.9 7.3 7.4

Intersection Summary

HCM 2010 Ctrl Delay 8.2

HCM 2010 LOS A

Notes
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HCM Unsignalized Intersection Capacity Analysis 2018 PM Peak Without Project

28: SR-410 & Cole St 9/25/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 206 374 608 8 0 246

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96

Hourly flow rate (vph) 215 390 633 8 0 256

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None TWLTL

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 642 1456 638

vC1, stage 1 conf vol 638

vC2, stage 2 conf vol 819

vCu, unblocked vol 642 1456 638

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 77 100 47

cM capacity (veh/h) 933 294 481

Direction, Lane # EB 1 EB 2 WB 1 SB 1

Volume Total 215 390 642 256

Volume Left 215 0 0 0

Volume Right 0 0 8 256

cSH 933 1700 1700 481

Volume to Capacity 0.23 0.23 0.38 0.53

Queue Length 95th (ft) 22 0 0 77

Control Delay (s) 10.0 0.0 0.0 20.7

Lane LOS B C

Approach Delay (s) 3.6 0.0 20.7

Approach LOS C

Intersection Summary

Average Delay 5.0

Intersection Capacity Utilization 54.4% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2018 PM Peak Without Project

23: Mtn Villa Dr/Monroe Ave & SR-410 9/25/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 70 350 24 47 679 29 22 14 38 20 14 70

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 76 380 26 51 738 32 24 15 41 22 15 76

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 536

pX, platoon unblocked

vC, conflicting volume 770 407 1101 1417 393 1438 1415 385

vC1, stage 1 conf vol 546 546 856 856

vC2, stage 2 conf vol 555 872 582 559

vCu, unblocked vol 770 407 1101 1417 393 1438 1415 385

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s) 6.5 5.5 6.5 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 91 96 91 94 93 91 95 88

cM capacity (veh/h) 847 1149 276 253 611 234 290 619

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1 NB 2 SB 1

Volume Total 76 407 51 492 278 24 57 113

Volume Left 76 0 51 0 0 24 0 22

Volume Right 0 26 0 0 32 0 41 76

cSH 847 1700 1149 1700 1700 276 443 421

Volume to Capacity 0.09 0.24 0.04 0.29 0.16 0.09 0.13 0.27

Queue Length 95th (ft) 7 0 3 0 0 7 11 27

Control Delay (s) 9.7 0.0 8.3 0.0 0.0 19.3 14.3 16.6

Lane LOS A A C B C

Approach Delay (s) 1.5 0.5 15.8 16.6

Approach LOS C C

Intersection Summary

Average Delay 2.9

Intersection Capacity Utilization 46.4% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2018 PM Peak Without Project

6: Blake St & SR-410 9/25/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 17 396 51 19 498 12 25 28 28 2 31 41

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Hourly flow rate (vph) 18 408 53 20 513 12 26 29 29 2 32 42

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 944 684

pX, platoon unblocked 0.80 0.80 0.80 0.80 0.80 0.80

vC, conflicting volume 526 461 1087 1035 435 1072 1055 520

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 287 461 985 921 435 967 946 280

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 98 98 82 86 95 99 84 93

cM capacity (veh/h) 1033 1111 147 212 626 158 205 612

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 478 545 84 76

Volume Left 18 20 26 2

Volume Right 53 12 29 42

cSH 1033 1111 233 320

Volume to Capacity 0.02 0.02 0.36 0.24

Queue Length 95th (ft) 1 1 39 23

Control Delay (s) 0.5 0.5 28.8 19.7

Lane LOS A A D C

Approach Delay (s) 0.5 0.5 28.8 19.7

Approach LOS D C

Intersection Summary

Average Delay 3.7

Intersection Capacity Utilization 52.3% ICU Level of Service A

Analysis Period (min) 15
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HCM 2010 Signalized Intersection Summary 2018 PM Peak Without Project

12: SR-410 & Griffin Ave 9/25/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 293 66 14 386 232 102 108 9 265 109 14

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow veh/h/ln 0.0 188.1 190.0 188.1 186.3 188.1 190.0 190.0 190.0 190.0 188.1 190.0

Lanes 0 2 0 1 1 1 0 1 0 0 1 0

Cap, veh/h 0 1214 270 540 758 651 315 333 29 454 186 24

Arrive On Green 0.00 0.41 0.41 0.41 0.41 0.41 0.37 0.37 0.37 0.37 0.37 0.37

Sat Flow, veh/h 0 2983 663 1003 1863 1599 859 906 78 1236 507 65

Grp Volume(v), veh/h 0 197 189 15 415 249 236 0 0 417 0 0

Grp Sat Flow(s),veh/h/ln 0 1881 1764 1003 1863 1599 1843 0 0 1808 0 0

Q Serve(g_s), s 0.0 2.5 2.5 0.4 6.0 3.9 3.3 0.0 0.0 6.7 0.0 0.0

Cycle Q Clear(g_c), s 0.0 2.5 2.5 2.9 6.0 3.9 3.3 0.0 0.0 6.7 0.0 0.0

Prop In Lane 0.00 0.38 1.00 1.00 0.47 0.04 0.68 0.04

Lane Grp Cap(c), veh/h 0 766 718 540 758 651 677 0 0 664 0 0

V/C Ratio(X) 0.00 0.26 0.26 0.03 0.55 0.38 0.35 0.00 0.00 0.63 0.00 0.00

Avail Cap(c_a), veh/h 0 1752 1643 1066 1735 1489 1197 0 0 1633 0 0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 0.0 7.0 7.0 7.9 8.0 7.4 8.1 0.0 0.0 9.2 0.0 0.0

Incr Delay (d2), s/veh 0.0 0.2 0.2 0.0 0.6 0.4 0.3 0.0 0.0 1.0 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q (50%), veh/ln 0.0 0.9 0.9 0.1 2.3 1.2 1.2 0.0 0.0 2.5 0.0 0.0

Lane Grp Delay (d), s/veh 0.0 7.1 7.2 8.0 8.6 7.7 8.4 0.0 0.0 10.2 0.0 0.0

Lane Grp LOS A A A A A A B

Approach Vol, veh/h 386 679 236 417

Approach Delay, s/veh 7.2 8.3 8.4 10.2

Approach LOS A A A B

Timer

Assigned Phs 4 8 2 6

Phs Duration (G+Y+Rc), s 18.4 18.4 17.0 17.0

Change Period (Y+Rc), s 4.0 4.0 4.0 4.0

Max Green Setting (Gmax), s 33.0 33.0 23.0 32.0

Max Q Clear Time (g_c+I1), s 4.5 8.0 5.3 8.7

Green Ext Time (p_c), s 6.6 6.4 3.9 4.3

Intersection Summary

HCM 2010 Ctrl Delay 8.5

HCM 2010 LOS A

Notes
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HCM 2010 Signalized Intersection Summary 2018 PM Peak Without Project

8: Watson St & SR-410 9/25/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 33 348 174 83 461 5 108 0 71 5 2 18

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow veh/h/ln 188.1 188.1 188.1 188.1 188.1 190.0 190.0 190.0 190.0 190.0 190.0 190.0

Lanes 1 1 1 1 1 0 0 1 0 0 1 0

Cap, veh/h 448 689 585 522 744 8 336 23 121 157 63 239

Arrive On Green 0.03 0.37 0.37 0.07 0.40 0.40 0.20 0.00 0.20 0.20 0.20 0.20

Sat Flow, veh/h 1792 1881 1599 1792 1859 19 799 115 604 127 313 1196

Grp Volume(v), veh/h 35 370 185 88 0 495 191 0 0 26 0 0

Grp Sat Flow(s),veh/h/ln 1792 1881 1599 1792 0 1878 1518 0 0 1636 0 0

Q Serve(g_s), s 0.4 5.1 2.7 0.9 0.0 7.0 3.0 0.0 0.0 0.0 0.0 0.0

Cycle Q Clear(g_c), s 0.4 5.1 2.7 0.9 0.0 7.0 3.7 0.0 0.0 0.4 0.0 0.0

Prop In Lane 1.00 1.00 1.00 0.01 0.60 0.40 0.19 0.73

Lane Grp Cap(c), veh/h 448 689 585 522 0 751 480 0 0 458 0 0

V/C Ratio(X) 0.08 0.54 0.32 0.17 0.00 0.66 0.40 0.00 0.00 0.06 0.00 0.00

Avail Cap(c_a), veh/h 607 977 830 675 0 1032 909 0 0 912 0 0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 6.6 8.2 7.4 5.5 0.0 8.0 11.9 0.0 0.0 10.6 0.0 0.0

Incr Delay (d2), s/veh 0.1 0.7 0.3 0.2 0.0 1.0 0.5 0.0 0.0 0.1 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q (50%), veh/ln 0.1 1.9 0.8 0.3 0.0 2.5 1.2 0.0 0.0 0.2 0.0 0.0

Lane Grp Delay (d), s/veh 6.7 8.8 7.7 5.7 0.0 9.0 12.4 0.0 0.0 10.7 0.0 0.0

Lane Grp LOS A A A A A B B

Approach Vol, veh/h 590 583 191 26

Approach Delay, s/veh 8.4 8.5 12.4 10.7

Approach LOS A A B B

Timer

Assigned Phs 7 4 3 8 2 6

Phs Duration (G+Y+Rc), s 5.1 16.0 6.2 17.1 10.6 10.6

Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0

Max Green Setting (Gmax), s 4.0 17.0 5.0 18.0 16.0 16.0

Max Q Clear Time (g_c+I1), s 2.4 7.1 2.9 9.0 5.7 2.4

Green Ext Time (p_c), s 0.0 4.3 0.0 4.1 0.8 1.0

Intersection Summary

HCM 2010 Ctrl Delay 9.0

HCM 2010 LOS A

Notes
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HCM 2010 Signalized Intersection Summary 2018 PM Peak Without Project

16: Farman St & SR-410 9/25/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 148 70 74 3 94 16 48 31 3 12 59 137

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow veh/h/ln 188.1 188.1 188.1 186.3 186.3 186.3 190.0 190.0 190.0 190.0 187.3 190.0

Lanes 1 1 1 1 1 1 0 1 0 0 1 0

Cap, veh/h 608 472 401 477 273 232 422 218 14 166 137 288

Arrive On Green 0.11 0.25 0.25 0.00 0.15 0.15 0.26 0.26 0.26 0.26 0.26 0.26

Sat Flow, veh/h 1792 1881 1599 1774 1863 1583 728 829 55 46 521 1096

Grp Volume(v), veh/h 159 75 80 3 101 17 88 0 0 223 0 0

Grp Sat Flow(s),veh/h/ln 1792 1881 1599 1774 1863 1583 1613 0 0 1663 0 0

Q Serve(g_s), s 1.5 0.8 1.0 0.0 1.2 0.2 0.0 0.0 0.0 0.0 0.0 0.0

Cycle Q Clear(g_c), s 1.5 0.8 1.0 0.0 1.2 0.2 0.9 0.0 0.0 2.8 0.0 0.0

Prop In Lane 1.00 1.00 1.00 1.00 0.59 0.03 0.06 0.66

Lane Grp Cap(c), veh/h 608 472 401 477 273 232 654 0 0 590 0 0

V/C Ratio(X) 0.26 0.16 0.20 0.01 0.37 0.07 0.13 0.00 0.00 0.38 0.00 0.00

Avail Cap(c_a), veh/h 993 1668 1418 756 1352 1149 1527 0 0 1618 0 0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 5.6 7.3 7.3 9.0 9.6 9.1 7.1 0.0 0.0 7.8 0.0 0.0

Incr Delay (d2), s/veh 0.2 0.2 0.2 0.0 0.8 0.1 0.1 0.0 0.0 0.4 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q (50%), veh/ln 0.4 0.3 0.3 0.0 0.5 0.1 0.3 0.0 0.0 0.9 0.0 0.0

Lane Grp Delay (d), s/veh 5.9 7.4 7.6 9.0 10.4 9.3 7.2 0.0 0.0 8.2 0.0 0.0

Lane Grp LOS A A A A B A A A

Approach Vol, veh/h 314 121 88 223

Approach Delay, s/veh 6.7 10.2 7.2 8.2

Approach LOS A B A A

Timer

Assigned Phs 7 4 3 8 2 6

Phs Duration (G+Y+Rc), s 6.7 10.2 4.1 7.6 10.5 10.5

Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0

Max Green Setting (Gmax), s 8.0 22.0 4.0 18.0 22.0 22.0

Max Q Clear Time (g_c+I1), s 3.5 3.0 2.0 3.2 2.9 4.8

Green Ext Time (p_c), s 0.2 1.2 0.0 1.1 1.8 1.7

Intersection Summary

HCM 2010 Ctrl Delay 7.8

HCM 2010 LOS A

Notes
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HCM Unsignalized Intersection Capacity Analysis 2018 PM Peak Without Project

27: Porter St & SE 432nd St 9/25/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 16 16 25 27 16 32 42 446 54 31 513 25

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Hourly flow rate (vph) 17 17 27 29 17 34 45 480 58 33 552 27

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1245 1260 565 1253 1244 509 578 538

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1245 1260 565 1253 1244 509 578 538

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 86 89 95 76 89 94 96 97

cM capacity (veh/h) 124 159 528 123 162 568 1005 1041

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 61 81 45 538 33 578

Volume Left 17 29 45 0 33 0

Volume Right 27 34 0 58 0 27

cSH 206 201 1005 1700 1041 1700

Volume to Capacity 0.30 0.40 0.04 0.32 0.03 0.34

Queue Length 95th (ft) 30 45 4 0 2 0

Control Delay (s) 29.7 34.5 8.7 0.0 8.6 0.0

Lane LOS D D A A

Approach Delay (s) 29.7 34.5 0.7 0.5

Approach LOS D D

Intersection Summary

Average Delay 4.0

Intersection Capacity Utilization 47.9% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2018 PM Peak Without Project

31: 244th Ave SE & Warner Ave 9/25/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 36 76 283 50 92 470

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87

Hourly flow rate (vph) 41 87 325 57 106 540

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1106 354 383

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1106 354 383

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 81 87 91

cM capacity (veh/h) 214 694 1187

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 129 383 106 540

Volume Left 41 0 106 0

Volume Right 87 57 0 0

cSH 403 1700 1187 1700

Volume to Capacity 0.32 0.23 0.09 0.32

Queue Length 95th (ft) 34 0 7 0

Control Delay (s) 18.0 0.0 8.3 0.0

Lane LOS C A

Approach Delay (s) 18.0 0.0 1.4

Approach LOS C

Intersection Summary

Average Delay 2.8

Intersection Capacity Utilization 39.7% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2018 PM Peak Without Project

2: Semanski St & Warner Ave 9/25/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 30 138 24 22 150 25 32 106 62 19 106 51

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84

Hourly flow rate (vph) 36 164 29 26 179 30 38 126 74 23 126 61

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 560 478 157 552 471 163 187 200

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 560 478 157 552 471 163 187 200

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 88 65 97 91 62 97 97 98

cM capacity (veh/h) 291 467 892 305 472 887 1400 1372

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 229 235 238 210

Volume Left 36 26 38 23

Volume Right 29 30 74 61

cSH 451 471 1400 1372

Volume to Capacity 0.51 0.50 0.03 0.02

Queue Length 95th (ft) 70 68 2 1

Control Delay (s) 20.9 20.0 1.4 1.0

Lane LOS C C A A

Approach Delay (s) 20.9 20.0 1.4 1.0

Approach LOS C C

Intersection Summary

Average Delay 11.0

Intersection Capacity Utilization 39.0% ICU Level of Service A

Analysis Period (min) 15
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HCM 2010 AWSC 2018 PM Peak Without Project

4: Blake St & Warner Ave 9/25/2013

  9/10/2013 Baseline Synchro 8 Report
Page 1

Intersection

Intersection Delay, s/veh 8.5
Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 13 119 2 11 156 16 5 10 10 11 19 25
Peak Hour Factor 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 16 145 2 13 190 20 6 12 12 13 23 30
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0
 

Approach EB WB NB SB

Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 8.5 8.8 7.8 8
HCM LOS A A A A
             

Lane NBLn1 EBLn1 WBLn1 SBLn1

Vol Left, % 20% 10% 6% 20%
Vol Thru, % 40% 89% 85% 35%
Vol Right, % 40% 1% 9% 45%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 25 134 183 55
LT Vol 10 119 156 19
Through Vol 10 2 16 25
RT Vol 5 13 11 11
Lane Flow Rate 30 163 223 67
Geometry Grp 1 1 1 1
Degree of Util (X) 0.039 0.198 0.264 0.085
Departure Headway (Hd) 4.635 4.368 4.26 4.555
Convergence, Y/N Yes Yes Yes Yes
Cap 773 824 846 787
Service Time 2.66 2.386 2.276 2.577
HCM Lane V/C Ratio 0.039 0.198 0.264 0.085
HCM Control Delay 7.8 8.5 8.8 8
HCM Lane LOS A A A A
HCM 95th-tile Q 0.1 0.7 1.1 0.3

Notes

~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined
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HCM Unsignalized Intersection Capacity Analysis 2018 PM Peak Without Project

7: Warner Ave & Watson St 9/25/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 56 77 95 41 56 70

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.82 0.82 0.82 0.82 0.82 0.82

Hourly flow rate (vph) 68 94 116 50 68 85

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 166 371 141

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 166 371 141

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 95 89 91

cM capacity (veh/h) 1425 603 912

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 162 166 154

Volume Left 68 0 68

Volume Right 0 50 85

cSH 1425 1700 743

Volume to Capacity 0.05 0.10 0.21

Queue Length 95th (ft) 4 0 19

Control Delay (s) 3.4 0.0 11.1

Lane LOS A B

Approach Delay (s) 3.4 0.0 11.1

Approach LOS B

Intersection Summary

Average Delay 4.7

Intersection Capacity Utilization 32.0% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2018 AM Peak Without Project

51: 244th Ave SE & Warner Ave 9/25/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 13 72 399 44 147 181

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.76 0.76 0.76 0.76 0.76 0.76

Hourly flow rate (vph) 17 95 525 58 193 238

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1179 554 583

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1179 554 583

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 90 82 81

cM capacity (veh/h) 170 534 996

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 112 583 193 238

Volume Left 17 0 193 0

Volume Right 95 58 0 0

cSH 403 1700 996 1700

Volume to Capacity 0.28 0.34 0.19 0.14

Queue Length 95th (ft) 28 0 18 0

Control Delay (s) 17.3 0.0 9.5 0.0

Lane LOS C A

Approach Delay (s) 17.3 0.0 4.2

Approach LOS C

Intersection Summary

Average Delay 3.4

Intersection Capacity Utilization 47.0% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2018 AM Peak Without Project

52: Semanski St & Warner Ave 9/25/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 11 38 43 19 47 13 30 145 89 13 267 85

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.54 0.54 0.54 0.54 0.54 0.54 0.54 0.54 0.54 0.54 0.54 0.54

Hourly flow rate (vph) 20 70 80 35 87 24 56 269 165 24 494 157

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1151 1166 573 1198 1162 351 652 433

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1151 1166 573 1198 1162 351 652 433

tC, single (s) 7.1 6.5 6.3 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.4 3.5 4.0 3.3 2.2 2.2

p0 queue free % 80 61 84 61 52 97 94 98

cM capacity (veh/h) 100 180 504 91 181 697 944 1137

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 170 146 489 676

Volume Left 20 35 56 24

Volume Right 80 24 165 157

cSH 227 162 944 1137

Volume to Capacity 0.75 0.90 0.06 0.02

Queue Length 95th (ft) 130 162 5 2

Control Delay (s) 57.1 102.9 1.7 0.6

Lane LOS F F A A

Approach Delay (s) 57.1 102.9 1.7 0.6

Approach LOS F F

Intersection Summary

Average Delay 17.5

Intersection Capacity Utilization 40.8% ICU Level of Service A

Analysis Period (min) 15
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HCM 2010 Roundabout 2018 AM Peak Without Project

52: Semanski St & Warner Ave 9/25/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Intersection

Intersection Delay, s/veh 13.7

Intersection LOS B

Approach EB WB NB SB

Entry Lanes 1 1 1 1

Conflicting Circle Lanes 1 1 1 1

Adj Approach Flow, veh/h 170 146 490 675

Demand Flow Rate, veh/h 178 146 503 715

Vehicles Circulating, veh/h 593 358 114 178

Vehicles Exiting, veh/h 300 259 657 326

Follow-Up Headway, s 3.186 3.186 3.186 3.186

Ped Vol Crossing Leg, #/h 0 0 0 0

Ped Cap Adj 1.000 1.000 1.000 1.000

Approach Delay, s/veh 9.8 6.5 9.8 19.1

Approach LOS A A A C

Lane Left Left Left Left

Designated Moves LTR LTR LTR LTR

Assumed Moves LTR LTR LTR LTR

RT Channelized

Lane Util 1.000 1.000 1.000 1.000

Critical Headway, s 5.193 5.193 5.193 5.193

Entry Flow, veh/h 178 146 503 715

Cap Entry Lane, veh/h 624 790 1008 946

Entry HV Adj Factor 0.955 1.000 0.973 0.945

Flow Entry, veh/h 170 146 490 675

Cap Entry, veh/h 596 790 981 893

V/C Ratio 0.285 0.185 0.499 0.756

Control Delay, s/veh 9.8 6.5 9.8 19.1

LOS A A A C

95th %tile Queue, veh 1 1 3 7
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HCM 2010 Signalized Intersection Summary 2018 PM Peak With Div1&2

33: 244th Ave SE & 436th Way/Griffin Ave 9/25/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 369 217 86 277 47 110 133 56 72 267 5

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow veh/h/ln 188.1 188.1 190.0 188.1 188.1 190.0 188.1 188.1 190.0 184.5 184.5 190.0

Lanes 1 1 0 1 1 0 1 1 0 1 1 0

Cap, veh/h 145 520 306 298 734 124 357 301 126 405 398 7

Arrive On Green 0.00 0.47 0.47 0.47 0.47 0.47 0.07 0.24 0.24 0.05 0.22 0.22

Sat Flow, veh/h 1048 1112 654 816 1568 266 1792 1262 526 1757 1806 32

Grp Volume(v), veh/h 0 0 610 90 0 338 115 0 197 75 0 283

Grp Sat Flow(s),veh/h/ln 1048 0 1766 816 0 1834 1792 0 1788 1757 0 1839

Q Serve(g_s), s 0.0 0.0 14.0 5.0 0.0 6.0 2.4 0.0 4.7 1.6 0.0 7.1

Cycle Q Clear(g_c), s 0.0 0.0 14.0 19.0 0.0 6.0 2.4 0.0 4.7 1.6 0.0 7.1

Prop In Lane 1.00 0.37 1.00 0.14 1.00 0.29 1.00 0.02

Lane Grp Cap(c), veh/h 145 0 827 298 0 859 357 0 427 405 0 406

V/C Ratio(X) 0.00 0.00 0.74 0.30 0.00 0.39 0.32 0.00 0.46 0.19 0.00 0.70

Avail Cap(c_a), veh/h 181 0 888 326 0 922 412 0 683 455 0 666

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 0.0 0.0 10.7 18.5 0.0 8.6 13.4 0.0 16.2 13.9 0.0 17.9

Incr Delay (d2), s/veh 0.0 0.0 3.0 0.6 0.0 0.3 0.5 0.0 0.8 0.2 0.0 2.2

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q (50%), veh/ln 0.0 0.0 5.8 1.0 0.0 2.3 1.0 0.0 2.0 0.6 0.0 3.2

Lane Grp Delay (d), s/veh 0.0 0.0 13.8 19.0 0.0 8.9 13.9 0.0 17.0 14.1 0.0 20.0

Lane Grp LOS B B A B B B C

Approach Vol, veh/h 610 428 312 358

Approach Delay, s/veh 13.8 11.0 15.9 18.8

Approach LOS B B B B

Timer

Assigned Phs 4 8 5 2 1 6

Phs Duration (G+Y+Rc), s 27.3 27.3 7.5 15.9 6.6 15.0

Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0

Max Green Setting (Gmax), s 25.0 25.0 5.0 19.0 4.0 18.0

Max Q Clear Time (g_c+I1), s 16.0 21.0 4.4 6.7 3.6 9.1

Green Ext Time (p_c), s 4.4 2.3 0.0 2.3 0.0 1.9

Intersection Summary

HCM 2010 Ctrl Delay 14.5

HCM 2010 LOS B

Notes
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HCM Unsignalized Intersection Capacity Analysis 2018 PM Peak With Div1&2

30: Semanski St & Griffin Ave 9/25/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 8 520 59 59 368 4 25 5 75 2 2 1

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91

Hourly flow rate (vph) 9 571 65 65 404 4 27 5 82 2 2 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 409 636 1158 1160 604 1210 1190 407

vC1, stage 1 conf vol 621 621 536 536

vC2, stage 2 conf vol 536 538 674 654

vCu, unblocked vol 409 636 1158 1160 604 1210 1190 407

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 93 92 99 84 99 99 100

cM capacity (veh/h) 1161 957 365 372 502 272 339 649

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 9 636 65 409 115 5

Volume Left 9 0 65 0 27 2

Volume Right 0 65 0 4 82 1

cSH 1161 1700 957 1700 454 338

Volume to Capacity 0.01 0.37 0.07 0.24 0.25 0.02

Queue Length 95th (ft) 1 0 5 0 25 1

Control Delay (s) 8.1 0.0 9.0 0.0 15.6 15.8

Lane LOS A A C C

Approach Delay (s) 0.1 1.2 15.6 15.8

Approach LOS C C

Intersection Summary

Average Delay 2.1

Intersection Capacity Utilization 51.3% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2018 PM Peak With Div1&2

44: Harding St & Griffin Ave 9/25/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 68 569 16 12 433 16 3 12 11 8 5 50

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 72 599 17 13 456 17 3 13 12 8 5 53

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL None

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 473 616 1287 1248 607 1249 1248 464

vC1, stage 1 conf vol 751 751 489 489

vC2, stage 2 conf vol 536 498 760 759

vCu, unblocked vol 473 616 1287 1248 607 1249 1248 464

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 93 99 99 96 98 97 98 91

cM capacity (veh/h) 1100 974 294 329 500 306 333 602

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 72 616 13 473 27 66

Volume Left 72 0 13 0 3 8

Volume Right 0 17 0 17 12 53

cSH 1100 1700 974 1700 378 507

Volume to Capacity 0.07 0.36 0.01 0.28 0.07 0.13

Queue Length 95th (ft) 5 0 1 0 6 11

Control Delay (s) 8.5 0.0 8.7 0.0 15.3 13.2

Lane LOS A A C B

Approach Delay (s) 0.9 0.2 15.3 13.2

Approach LOS C B

Intersection Summary

Average Delay 1.6

Intersection Capacity Utilization 49.4% ICU Level of Service A

Analysis Period (min) 15
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HCM 2010 Signalized Intersection Summary 2018 PM Peak With Div1&2

41: Porter St & Griffin Ave 9/25/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 108 400 34 9 307 153 89 168 9 176 198 89

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow veh/h/ln 188.1 188.1 190.0 188.1 188.1 190.0 190.0 188.2 190.0 190.0 188.7 190.0

Lanes 1 1 0 1 1 0 1 1 0 1 1 0

Cap, veh/h 435 817 69 465 567 282 388 587 30 486 408 184

Arrive On Green 0.48 0.48 0.48 0.48 0.48 0.48 0.33 0.33 0.33 0.33 0.33 0.33

Sat Flow, veh/h 921 1712 144 944 1187 590 1097 1775 91 1219 1232 556

Grp Volume(v), veh/h 112 0 452 9 0 479 93 0 184 183 0 299

Grp Sat Flow(s),veh/h/ln 921 0 1856 944 0 1777 1097 0 1866 1219 0 1789

Q Serve(g_s), s 4.1 0.0 7.0 0.3 0.0 8.0 3.1 0.0 3.1 5.5 0.0 5.6

Cycle Q Clear(g_c), s 12.2 0.0 7.0 7.3 0.0 8.0 8.7 0.0 3.1 8.5 0.0 5.6

Prop In Lane 1.00 0.08 1.00 0.33 1.00 0.05 1.00 0.31

Lane Grp Cap(c), veh/h 435 0 886 465 0 848 388 0 617 486 0 592

V/C Ratio(X) 0.26 0.00 0.51 0.02 0.00 0.56 0.24 0.00 0.30 0.38 0.00 0.51

Avail Cap(c_a), veh/h 635 0 1291 670 0 1236 630 0 1029 756 0 987

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 12.1 0.0 7.5 10.0 0.0 7.8 14.7 0.0 10.4 13.5 0.0 11.2

Incr Delay (d2), s/veh 0.3 0.0 0.5 0.0 0.0 0.6 0.3 0.0 0.3 0.5 0.0 0.7

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q (50%), veh/ln 0.8 0.0 2.5 0.1 0.0 2.8 0.8 0.0 1.2 1.5 0.0 2.2

Lane Grp Delay (d), s/veh 12.5 0.0 8.0 10.1 0.0 8.4 15.0 0.0 10.6 14.0 0.0 11.9

Lane Grp LOS B A B A B B B B

Approach Vol, veh/h 564 488 277 482

Approach Delay, s/veh 8.9 8.4 12.1 12.7

Approach LOS A A B B

Timer

Assigned Phs 4 8 2 6

Phs Duration (G+Y+Rc), s 23.9 23.9 17.8 17.8

Change Period (Y+Rc), s 4.0 4.0 4.0 4.0

Max Green Setting (Gmax), s 29.0 29.0 23.0 23.0

Max Q Clear Time (g_c+I1), s 14.2 10.0 10.7 10.5

Green Ext Time (p_c), s 5.7 6.4 3.1 3.1

Intersection Summary

HCM 2010 Ctrl Delay 10.3

HCM 2010 LOS B

Notes
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HCM 2010 Signalized Intersection Summary 2018 PM Peak With Div1&2

38: Cole St & Griffin Ave 9/25/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 552 48 0 445 27 5 124 47 1 178 26

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow veh/h/ln 190.0 188.1 190.0 190.0 188.1 190.0 190.0 190.0 190.0 190.0 190.0 190.0

Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Cap, veh/h 73 784 68 0 807 49 79 499 184 73 616 90

Arrive On Green 0.46 0.46 0.46 0.00 0.46 0.46 0.38 0.38 0.38 0.38 0.38 0.38

Sat Flow, veh/h 1 1705 148 0 1756 106 12 1311 484 1 1621 235

Grp Volume(v), veh/h 627 0 0 0 0 492 183 0 0 213 0 0

Grp Sat Flow(s),veh/h/ln 1854 0 0 0 0 1862 1807 0 0 1858 0 0

Q Serve(g_s), s 0.0 0.0 0.0 0.0 0.0 9.7 0.0 0.0 0.0 0.0 0.0 0.0

Cycle Q Clear(g_c), s 13.8 0.0 0.0 0.0 0.0 9.7 3.5 0.0 0.0 4.0 0.0 0.0

Prop In Lane 0.00 0.08 0.00 0.06 0.03 0.27 0.00 0.13

Lane Grp Cap(c), veh/h 924 0 0 0 0 856 761 0 0 779 0 0

V/C Ratio(X) 0.68 0.00 0.00 0.00 0.00 0.57 0.24 0.00 0.00 0.27 0.00 0.00

Avail Cap(c_a), veh/h 1296 0 0 0 0 1230 761 0 0 779 0 0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 0.00 0.00 0.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 11.0 0.0 0.0 0.0 0.0 9.9 10.7 0.0 0.0 10.8 0.0 0.0

Incr Delay (d2), s/veh 0.9 0.0 0.0 0.0 0.0 0.6 0.7 0.0 0.0 0.9 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q (50%), veh/ln 5.5 0.0 0.0 0.0 0.0 3.8 1.5 0.0 0.0 1.8 0.0 0.0

Lane Grp Delay (d), s/veh 11.9 0.0 0.0 0.0 0.0 10.5 11.4 0.0 0.0 11.7 0.0 0.0

Lane Grp LOS B B B B

Approach Vol, veh/h 627 492 183 213

Approach Delay, s/veh 11.9 10.5 11.4 11.7

Approach LOS B B B B

Timer

Assigned Phs 4 8 2 6

Phs Duration (G+Y+Rc), s 27.0 27.0 23.0 23.0

Change Period (Y+Rc), s 4.0 4.0 4.0 4.0

Max Green Setting (Gmax), s 33.0 33.0 19.0 19.0

Max Q Clear Time (g_c+I1), s 15.8 11.7 5.5 6.0

Green Ext Time (p_c), s 7.2 7.9 1.9 1.9

Intersection Summary

HCM 2010 Ctrl Delay 11.4

HCM 2010 LOS B

Notes
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HCM 2010 Signalized Intersection Summary 2018 PM Peak With Div1&2

1: SR-410 & Warner Ave 9/25/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 79 142 16 132 69 40 9 435 122 34 635 90

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow veh/h/ln 190.0 190.0 190.0 190.0 190.0 190.0 188.1 188.1 188.1 188.1 186.3 188.1

Lanes 0 1 0 0 1 1 1 1 1 1 1 1

Cap, veh/h 135 242 28 265 139 354 409 1123 955 540 1112 955

Arrive On Green 0.22 0.22 0.22 0.22 0.22 0.22 0.60 0.60 0.60 0.60 0.60 0.60

Sat Flow, veh/h 616 1104 127 1207 633 1615 686 1881 1599 814 1863 1599

Grp Volume(v), veh/h 261 0 0 221 0 44 10 478 134 37 698 99

Grp Sat Flow(s),veh/h/ln 1847 0 0 1840 0 1615 686 1881 1599 814 1863 1599

Q Serve(g_s), s 5.6 0.0 0.0 4.6 0.0 1.0 0.4 6.0 1.6 1.1 10.5 1.2

Cycle Q Clear(g_c), s 5.6 0.0 0.0 4.6 0.0 1.0 10.9 6.0 1.6 7.1 10.5 1.2

Prop In Lane 0.33 0.07 0.66 1.00 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 405 0 0 403 0 354 409 1123 955 540 1112 955

V/C Ratio(X) 0.64 0.00 0.00 0.55 0.00 0.12 0.02 0.43 0.14 0.07 0.63 0.10

Avail Cap(c_a), veh/h 679 0 0 676 0 593 409 1123 955 540 1112 955

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Uniform Delay (d), s/veh 15.5 0.0 0.0 15.1 0.0 13.6 9.2 4.7 3.9 6.7 5.7 3.8

Incr Delay (d2), s/veh 1.7 0.0 0.0 1.2 0.0 0.2 0.1 1.2 0.3 0.1 1.1 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q (50%), veh/ln 2.4 0.0 0.0 2.0 0.0 0.3 0.1 2.2 0.5 0.2 3.6 0.3

Lane Grp Delay (d), s/veh 17.2 0.0 0.0 16.2 0.0 13.8 9.3 5.9 4.2 6.7 6.8 3.8

Lane Grp LOS B B B A A A A A A

Approach Vol, veh/h 261 265 622 834

Approach Delay, s/veh 17.2 15.8 5.6 6.4

Approach LOS B B A A

Timer

Assigned Phs 4 8 2 6

Phs Duration (G+Y+Rc), s 13.5 13.5 30.0 30.0

Change Period (Y+Rc), s 4.0 4.0 4.0 4.0

Max Green Setting (Gmax), s 16.0 16.0 26.0 26.0

Max Q Clear Time (g_c+I1), s 7.6 6.6 12.9 12.5

Green Ext Time (p_c), s 2.0 2.1 7.2 7.3

Intersection Summary

HCM 2010 Ctrl Delay 8.8

HCM 2010 LOS A

Notes
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HCM Unsignalized Intersection Capacity Analysis 2018 PM Peak With Div1&2

28: SR-410 & Cole St 9/25/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 210 374 608 8 0 253

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96

Hourly flow rate (vph) 219 390 633 8 0 264

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None TWLTL

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 642 1465 638

vC1, stage 1 conf vol 638

vC2, stage 2 conf vol 827

vCu, unblocked vol 642 1465 638

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 77 100 45

cM capacity (veh/h) 933 290 481

Direction, Lane # EB 1 EB 2 WB 1 SB 1

Volume Total 219 390 642 264

Volume Left 219 0 0 0

Volume Right 0 0 8 264

cSH 933 1700 1700 481

Volume to Capacity 0.23 0.23 0.38 0.55

Queue Length 95th (ft) 23 0 0 81

Control Delay (s) 10.0 0.0 0.0 21.2

Lane LOS B C

Approach Delay (s) 3.6 0.0 21.2

Approach LOS C

Intersection Summary

Average Delay 5.1

Intersection Capacity Utilization 54.8% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2018 PM Peak With Div1&2

23: Mtn Villa Dr/Monroe Ave & SR-410 9/25/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 70 357 24 47 683 33 22 14 38 27 14 70

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 76 388 26 51 742 36 24 15 41 29 15 76

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 536

pX, platoon unblocked

vC, conflicting volume 778 414 1110 1434 401 1452 1429 389

vC1, stage 1 conf vol 553 553 862 862

vC2, stage 2 conf vol 557 880 589 566

vCu, unblocked vol 778 414 1110 1434 401 1452 1429 389

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s) 6.5 5.5 6.5 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 91 96 91 94 93 87 95 88

cM capacity (veh/h) 841 1141 274 250 604 231 287 615

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1 NB 2 SB 1

Volume Total 76 414 51 495 283 24 57 121

Volume Left 76 0 51 0 0 24 0 29

Volume Right 0 26 0 0 36 0 41 76

cSH 841 1700 1141 1700 1700 274 437 397

Volume to Capacity 0.09 0.24 0.04 0.29 0.17 0.09 0.13 0.30

Queue Length 95th (ft) 7 0 4 0 0 7 11 32

Control Delay (s) 9.7 0.0 8.3 0.0 0.0 19.4 14.4 18.0

Lane LOS A A C B C

Approach Delay (s) 1.5 0.5 15.9 18.0

Approach LOS C C

Intersection Summary

Average Delay 3.0

Intersection Capacity Utilization 47.0% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2018 PM Peak With Div1&2

6: Blake St & SR-410 9/25/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 17 424 51 19 514 12 25 28 28 2 31 41

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Hourly flow rate (vph) 18 437 53 20 530 12 26 29 29 2 32 42

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 944 684

pX, platoon unblocked 0.79 0.79 0.79 0.79 0.79 0.79

vC, conflicting volume 542 490 1132 1080 463 1117 1100 536

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 287 490 1034 968 463 1015 993 279

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 98 98 80 85 95 99 83 93

cM capacity (veh/h) 1016 1084 132 195 603 142 188 602

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 507 562 84 76

Volume Left 18 20 26 2

Volume Right 53 12 29 42

cSH 1016 1084 213 300

Volume to Capacity 0.02 0.02 0.39 0.25

Queue Length 95th (ft) 1 1 44 25

Control Delay (s) 0.5 0.5 32.3 21.1

Lane LOS A A D C

Approach Delay (s) 0.5 0.5 32.3 21.1

Approach LOS D C

Intersection Summary

Average Delay 3.9

Intersection Capacity Utilization 53.4% ICU Level of Service A

Analysis Period (min) 15
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HCM 2010 Signalized Intersection Summary 2018 PM Peak With Div1&2

12: SR-410 & Griffin Ave 9/25/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 321 66 14 402 249 102 108 9 293 109 14

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow veh/h/ln 0.0 188.1 190.0 188.1 186.3 188.1 190.0 190.0 190.0 190.0 188.1 190.0

Lanes 0 2 0 1 1 1 0 1 0 0 1 0

Cap, veh/h 0 1249 254 518 766 658 324 341 29 480 178 23

Arrive On Green 0.00 0.41 0.41 0.41 0.41 0.41 0.38 0.38 0.38 0.38 0.38 0.38

Sat Flow, veh/h 0 3036 617 976 1863 1599 859 906 78 1273 473 61

Grp Volume(v), veh/h 0 212 204 15 432 268 236 0 0 447 0 0

Grp Sat Flow(s),veh/h/ln 0 1881 1772 976 1863 1599 1843 0 0 1807 0 0

Q Serve(g_s), s 0.0 2.8 2.9 0.4 6.7 4.5 3.5 0.0 0.0 7.7 0.0 0.0

Cycle Q Clear(g_c), s 0.0 2.8 2.9 3.3 6.7 4.5 3.5 0.0 0.0 7.7 0.0 0.0

Prop In Lane 0.00 0.35 1.00 1.00 0.47 0.04 0.70 0.03

Lane Grp Cap(c), veh/h 0 774 729 518 766 658 694 0 0 681 0 0

V/C Ratio(X) 0.00 0.27 0.28 0.03 0.56 0.41 0.34 0.00 0.00 0.66 0.00 0.00

Avail Cap(c_a), veh/h 0 1645 1549 969 1629 1398 1123 0 0 1532 0 0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 0.0 7.4 7.4 8.5 8.5 7.9 8.4 0.0 0.0 9.7 0.0 0.0

Incr Delay (d2), s/veh 0.0 0.2 0.2 0.0 0.7 0.4 0.3 0.0 0.0 1.1 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q (50%), veh/ln 0.0 1.1 1.1 0.1 2.5 1.5 1.3 0.0 0.0 2.9 0.0 0.0

Lane Grp Delay (d), s/veh 0.0 7.6 7.6 8.5 9.2 8.3 8.7 0.0 0.0 10.8 0.0 0.0

Lane Grp LOS A A A A A A B

Approach Vol, veh/h 416 715 236 447

Approach Delay, s/veh 7.6 8.8 8.7 10.8

Approach LOS A A A B

Timer

Assigned Phs 4 8 2 6

Phs Duration (G+Y+Rc), s 19.5 19.5 18.2 18.2

Change Period (Y+Rc), s 4.0 4.0 4.0 4.0

Max Green Setting (Gmax), s 33.0 33.0 23.0 32.0

Max Q Clear Time (g_c+I1), s 4.9 8.7 5.5 9.7

Green Ext Time (p_c), s 7.1 6.8 4.1 4.5

Intersection Summary

HCM 2010 Ctrl Delay 9.0

HCM 2010 LOS A

Notes
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HCM 2010 Signalized Intersection Summary 2018 PM Peak With Div1&2

8: Watson St & SR-410 9/25/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 33 348 231 83 461 5 141 0 71 5 2 18

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow veh/h/ln 188.1 188.1 188.1 188.1 188.1 190.0 190.0 190.0 190.0 190.0 190.0 190.0

Lanes 1 1 1 1 1 0 0 1 0 0 1 0

Cap, veh/h 430 680 578 495 733 7 375 21 112 151 72 267

Arrive On Green 0.03 0.36 0.36 0.07 0.39 0.39 0.22 0.00 0.22 0.22 0.22 0.22

Sat Flow, veh/h 1792 1881 1599 1792 1859 19 902 94 504 117 325 1199

Grp Volume(v), veh/h 35 370 246 88 0 495 226 0 0 26 0 0

Grp Sat Flow(s),veh/h/ln 1792 1881 1599 1792 0 1878 1500 0 0 1640 0 0

Q Serve(g_s), s 0.4 5.4 4.0 1.0 0.0 7.4 4.1 0.0 0.0 0.0 0.0 0.0

Cycle Q Clear(g_c), s 0.4 5.4 4.0 1.0 0.0 7.4 4.7 0.0 0.0 0.4 0.0 0.0

Prop In Lane 1.00 1.00 1.00 0.01 0.66 0.34 0.19 0.73

Lane Grp Cap(c), veh/h 430 680 578 495 0 741 509 0 0 490 0 0

V/C Ratio(X) 0.08 0.54 0.43 0.18 0.00 0.67 0.44 0.00 0.00 0.05 0.00 0.00

Avail Cap(c_a), veh/h 580 933 793 637 0 986 869 0 0 874 0 0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 7.0 8.7 8.3 5.9 0.0 8.5 12.1 0.0 0.0 10.5 0.0 0.0

Incr Delay (d2), s/veh 0.1 0.7 0.5 0.2 0.0 1.1 0.6 0.0 0.0 0.0 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q (50%), veh/ln 0.1 2.0 1.2 0.3 0.0 2.8 1.5 0.0 0.0 0.2 0.0 0.0

Lane Grp Delay (d), s/veh 7.1 9.4 8.8 6.1 0.0 9.6 12.7 0.0 0.0 10.6 0.0 0.0

Lane Grp LOS A A A A A B B

Approach Vol, veh/h 651 583 226 26

Approach Delay, s/veh 9.0 9.1 12.7 10.6

Approach LOS A A B B

Timer

Assigned Phs 7 4 3 8 2 6

Phs Duration (G+Y+Rc), s 5.1 16.4 6.3 17.5 11.6 11.6

Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0

Max Green Setting (Gmax), s 4.0 17.0 5.0 18.0 16.0 16.0

Max Q Clear Time (g_c+I1), s 2.4 7.4 3.0 9.4 6.7 2.4

Green Ext Time (p_c), s 0.0 4.4 0.0 4.1 1.0 1.2

Intersection Summary

HCM 2010 Ctrl Delay 9.6

HCM 2010 LOS A

Notes
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HCM 2010 Signalized Intersection Summary 2018 PM Peak With Div1&2

16: Farman St & SR-410 9/25/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 148 70 74 3 94 16 48 39 5 12 73 137

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow veh/h/ln 188.1 188.1 188.1 186.3 186.3 186.3 190.0 190.0 190.0 190.0 187.5 190.0

Lanes 1 1 1 1 1 1 0 1 0 0 1 0

Cap, veh/h 600 468 398 471 271 231 385 253 22 162 163 282

Arrive On Green 0.11 0.25 0.25 0.00 0.15 0.15 0.27 0.27 0.27 0.27 0.27 0.27

Sat Flow, veh/h 1792 1881 1599 1774 1863 1583 615 931 82 42 599 1035

Grp Volume(v), veh/h 159 75 80 3 101 17 99 0 0 238 0 0

Grp Sat Flow(s),veh/h/ln 1792 1881 1599 1774 1863 1583 1629 0 0 1676 0 0

Q Serve(g_s), s 1.5 0.8 1.0 0.0 1.2 0.2 0.0 0.0 0.0 0.0 0.0 0.0

Cycle Q Clear(g_c), s 1.5 0.8 1.0 0.0 1.2 0.2 1.0 0.0 0.0 3.0 0.0 0.0

Prop In Lane 1.00 1.00 1.00 1.00 0.53 0.05 0.05 0.62

Lane Grp Cap(c), veh/h 600 468 398 471 271 231 661 0 0 606 0 0

V/C Ratio(X) 0.26 0.16 0.20 0.01 0.37 0.07 0.15 0.00 0.00 0.39 0.00 0.00

Avail Cap(c_a), veh/h 978 1641 1395 746 1329 1130 1516 0 0 1603 0 0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 5.8 7.4 7.5 9.1 9.7 9.3 7.1 0.0 0.0 7.8 0.0 0.0

Incr Delay (d2), s/veh 0.2 0.2 0.2 0.0 0.8 0.1 0.1 0.0 0.0 0.4 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q (50%), veh/ln 0.4 0.3 0.3 0.0 0.5 0.1 0.3 0.0 0.0 0.9 0.0 0.0

Lane Grp Delay (d), s/veh 6.0 7.6 7.7 9.1 10.6 9.4 7.2 0.0 0.0 8.2 0.0 0.0

Lane Grp LOS A A A A B A A A

Approach Vol, veh/h 314 121 99 238

Approach Delay, s/veh 6.8 10.4 7.2 8.2

Approach LOS A B A A

Timer

Assigned Phs 7 4 3 8 2 6

Phs Duration (G+Y+Rc), s 6.7 10.3 4.1 7.7 10.9 10.9

Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0

Max Green Setting (Gmax), s 8.0 22.0 4.0 18.0 22.0 22.0

Max Q Clear Time (g_c+I1), s 3.5 3.0 2.0 3.2 3.0 5.0

Green Ext Time (p_c), s 0.2 1.2 0.0 1.1 1.9 1.9

Intersection Summary

HCM 2010 Ctrl Delay 7.8

HCM 2010 LOS A

Notes
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HCM Unsignalized Intersection Capacity Analysis 2018 PM Peak With Div1&2

27: Porter St & SE 432nd St 9/25/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 16 16 25 27 16 32 42 459 54 31 534 25

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Hourly flow rate (vph) 17 17 27 29 17 34 45 494 58 33 574 27

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1281 1296 588 1289 1281 523 601 552

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1281 1296 588 1289 1281 523 601 552

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 85 89 95 75 89 94 95 97

cM capacity (veh/h) 116 151 513 116 154 558 986 1028

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 61 81 45 552 33 601

Volume Left 17 29 45 0 33 0

Volume Right 27 34 0 58 0 27

cSH 195 190 986 1700 1028 1700

Volume to Capacity 0.31 0.42 0.05 0.32 0.03 0.35

Queue Length 95th (ft) 32 48 4 0 3 0

Control Delay (s) 31.7 37.2 8.8 0.0 8.6 0.0

Lane LOS D E A A

Approach Delay (s) 31.7 37.2 0.7 0.5

Approach LOS D E

Intersection Summary

Average Delay 4.1

Intersection Capacity Utilization 47.9% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2018 PM Peak With Div1&2

31: 244th Ave SE & Warner Ave 9/25/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 36 93 283 50 120 470

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87

Hourly flow rate (vph) 41 107 325 57 138 540

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1170 354 383

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1170 354 383

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 78 85 88

cM capacity (veh/h) 190 694 1187

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 148 383 138 540

Volume Left 41 0 138 0

Volume Right 107 57 0 0

cSH 399 1700 1187 1700

Volume to Capacity 0.37 0.23 0.12 0.32

Queue Length 95th (ft) 42 0 10 0

Control Delay (s) 19.3 0.0 8.4 0.0

Lane LOS C A

Approach Delay (s) 19.3 0.0 1.7

Approach LOS C

Intersection Summary

Average Delay 3.3

Intersection Capacity Utilization 42.3% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2018 PM Peak With Div1&2

2: Semanski St & Warner Ave 9/25/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 30 166 24 22 167 25 32 106 62 19 106 51

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84

Hourly flow rate (vph) 36 198 29 26 199 30 38 126 74 23 126 61

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 570 478 157 568 471 163 187 200

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 570 478 157 568 471 163 187 200

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 87 58 97 90 58 97 97 98

cM capacity (veh/h) 273 467 892 274 472 887 1400 1372

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 262 255 238 210

Volume Left 36 26 38 23

Volume Right 29 30 74 61

cSH 447 463 1400 1372

Volume to Capacity 0.59 0.55 0.03 0.02

Queue Length 95th (ft) 92 82 2 1

Control Delay (s) 23.9 21.9 1.4 1.0

Lane LOS C C A A

Approach Delay (s) 23.9 21.9 1.4 1.0

Approach LOS C C

Intersection Summary

Average Delay 12.8

Intersection Capacity Utilization 40.7% ICU Level of Service A

Analysis Period (min) 15

123 Attachment K



HCM 2010 AWSC 2018 PM Peak With Div1&2

4: Blake St & Warner Ave 9/25/2013

  9/10/2013 Baseline Synchro 8 Report
Page 1

Intersection

Intersection Delay, s/veh 9.2
Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 13 183 2 11 194 16 5 10 10 11 19 25
Peak Hour Factor 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 16 223 2 13 237 20 6 12 12 13 23 30
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0
 

Approach EB WB NB SB

Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 9.3 9.5 8.2 8.4
HCM LOS A A A A
             

Lane NBLn1 EBLn1 WBLn1 SBLn1

Vol Left, % 20% 7% 5% 20%
Vol Thru, % 40% 92% 88% 35%
Vol Right, % 40% 1% 7% 45%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 25 198 221 55
LT Vol 10 183 194 19
Through Vol 10 2 16 25
RT Vol 5 13 11 11
Lane Flow Rate 30 241 270 67
Geometry Grp 1 1 1 1
Degree of Util (X) 0.042 0.297 0.327 0.09
Departure Headway (Hd) 4.918 4.429 4.362 4.83
Convergence, Y/N Yes Yes Yes Yes
Cap 726 811 825 740
Service Time 2.961 2.455 2.388 2.871
HCM Lane V/C Ratio 0.041 0.297 0.327 0.091
HCM Control Delay 8.2 9.3 9.5 8.4
HCM Lane LOS A A A A
HCM 95th-tile Q 0.1 1.2 1.4 0.3

Notes

~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined
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HCM Unsignalized Intersection Capacity Analysis 2018 PM Peak With Div1&2

7: Warner Ave & Watson St 9/25/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 56 141 133 74 113 70

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.82 0.82 0.82 0.82 0.82 0.82

Hourly flow rate (vph) 68 172 162 90 138 85

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 252 516 207

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 252 516 207

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 95 72 90

cM capacity (veh/h) 1325 496 838

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 240 252 223

Volume Left 68 0 138

Volume Right 0 90 85

cSH 1325 1700 588

Volume to Capacity 0.05 0.15 0.38

Queue Length 95th (ft) 4 0 44

Control Delay (s) 2.6 0.0 14.8

Lane LOS A B

Approach Delay (s) 2.6 0.0 14.8

Approach LOS B

Intersection Summary

Average Delay 5.5

Intersection Capacity Utilization 42.6% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2018 PM Peak With Div1&2

9: Warner Ave & Suntop Drive 9/25/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 121 133 136 21 13 71

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 134 148 151 23 14 79

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 174 579 163

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 174 579 163

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 90 97 91

cM capacity (veh/h) 1414 435 887

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 282 174 93

Volume Left 134 0 14

Volume Right 0 23 79

cSH 1414 1700 764

Volume to Capacity 0.10 0.10 0.12

Queue Length 95th (ft) 8 0 10

Control Delay (s) 4.1 0.0 10.4

Lane LOS A B

Approach Delay (s) 4.1 0.0 10.4

Approach LOS B

Intersection Summary

Average Delay 3.9

Intersection Capacity Utilization 37.2% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2018 AM Peak With Div1&2

51: 244th Ave SE & Warner Ave 9/25/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 13 97 399 44 156 181

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.76 0.76 0.76 0.76 0.76 0.76

Hourly flow rate (vph) 17 128 525 58 205 238

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1203 554 583

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1203 554 583

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 89 76 79

cM capacity (veh/h) 163 534 996

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 145 583 205 238

Volume Left 17 0 205 0

Volume Right 128 58 0 0

cSH 420 1700 996 1700

Volume to Capacity 0.34 0.34 0.21 0.14

Queue Length 95th (ft) 38 0 19 0

Control Delay (s) 18.0 0.0 9.5 0.0

Lane LOS C A

Approach Delay (s) 18.0 0.0 4.4

Approach LOS C

Intersection Summary

Average Delay 3.9

Intersection Capacity Utilization 49.0% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2018 AM Peak With Div1&2

52: Semanski St & Warner Ave 9/25/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 11 47 43 19 72 13 30 145 89 13 267 85

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.54 0.54 0.54 0.54 0.54 0.54 0.54 0.54 0.54 0.54 0.54 0.54

Hourly flow rate (vph) 20 87 80 35 133 24 56 269 165 24 494 157

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1174 1166 573 1206 1162 351 652 433

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1174 1166 573 1206 1162 351 652 433

tC, single (s) 7.1 6.5 6.3 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.4 3.5 4.0 3.3 2.2 2.2

p0 queue free % 67 52 84 56 26 97 94 98

cM capacity (veh/h) 62 180 504 80 181 697 944 1137

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 187 193 489 676

Volume Left 20 35 56 24

Volume Right 80 24 165 157

cSH 193 159 944 1137

Volume to Capacity 0.97 1.21 0.06 0.02

Queue Length 95th (ft) 200 271 5 2

Control Delay (s) 106.8 195.8 1.7 0.6

Lane LOS F F A A

Approach Delay (s) 106.8 195.8 1.7 0.6

Approach LOS F F

Intersection Summary

Average Delay 38.1

Intersection Capacity Utilization 42.2% ICU Level of Service A

Analysis Period (min) 15
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HCM 2010 Roundabout 2018 AM Peak With Div1&2

52: Semanski St & Warner Ave 9/25/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Intersection

Intersection Delay, s/veh 15.0

Intersection LOS C

Approach EB WB NB SB

Entry Lanes 1 1 1 1

Conflicting Circle Lanes 1 1 1 1

Adj Approach Flow, veh/h 187 192 490 675

Demand Flow Rate, veh/h 195 192 503 715

Vehicles Circulating, veh/h 593 358 131 224

Vehicles Exiting, veh/h 346 276 657 326

Follow-Up Headway, s 3.186 3.186 3.186 3.186

Ped Vol Crossing Leg, #/h 0 0 0 0

Ped Cap Adj 1.000 1.000 1.000 1.000

Approach Delay, s/veh 10.3 7.2 10.0 22.1

Approach LOS B A B C

Lane Left Left Left Left

Designated Moves LTR LTR LTR LTR

Assumed Moves LTR LTR LTR LTR

RT Channelized

Lane Util 1.000 1.000 1.000 1.000

Critical Headway, s 5.193 5.193 5.193 5.193

Entry Flow, veh/h 195 192 503 715

Cap Entry Lane, veh/h 624 790 991 903

Entry HV Adj Factor 0.959 1.000 0.973 0.945

Flow Entry, veh/h 187 192 490 675

Cap Entry, veh/h 599 790 965 853

V/C Ratio 0.312 0.243 0.507 0.792

Control Delay, s/veh 10.3 7.2 10.0 22.1

LOS B A B C

95th %tile Queue, veh 1 1 3 8
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HCM Unsignalized Intersection Capacity Analysis 2018 PM Peak With Div1&2 ParcD&E

6: Blake St & SR-410 9/26/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 17 438 51 19 522 12 25 28 28 2 31 41

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Hourly flow rate (vph) 18 452 53 20 538 12 26 29 29 2 32 42

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 944 684

pX, platoon unblocked 0.78 0.78 0.78 0.78 0.78 0.78

vC, conflicting volume 551 504 1155 1103 478 1140 1123 544

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 287 504 1059 992 478 1040 1018 279

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 98 98 79 85 95 98 82 93

cM capacity (veh/h) 1007 1071 125 187 592 134 181 597

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 522 570 84 76

Volume Left 18 20 26 2

Volume Right 53 12 29 42

cSH 1007 1071 204 290

Volume to Capacity 0.02 0.02 0.41 0.26

Queue Length 95th (ft) 1 1 46 26

Control Delay (s) 0.5 0.5 34.4 21.8

Lane LOS A A D C

Approach Delay (s) 0.5 0.5 34.4 21.8

Approach LOS D C

Intersection Summary

Average Delay 4.1

Intersection Capacity Utilization 53.9% ICU Level of Service A

Analysis Period (min) 15
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HCM 2010 Signalized Intersection Summary 2018 PM Peak With Div1&2 ParcD&E

12: SR-410 & Griffin Ave 9/26/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 334 66 14 410 257 102 108 9 306 109 14

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow veh/h/ln 0.0 188.1 190.0 188.1 186.3 188.1 190.0 190.0 190.0 190.0 188.1 190.0

Lanes 0 2 0 1 1 1 0 1 0 0 1 0

Cap, veh/h 0 1265 247 507 770 661 327 345 30 491 175 22

Arrive On Green 0.00 0.41 0.41 0.41 0.41 0.41 0.38 0.38 0.38 0.38 0.38 0.38

Sat Flow, veh/h 0 3058 598 963 1863 1599 859 906 78 1289 458 59

Grp Volume(v), veh/h 0 219 211 15 441 276 236 0 0 461 0 0

Grp Sat Flow(s),veh/h/ln 0 1881 1776 963 1863 1599 1843 0 0 1806 0 0

Q Serve(g_s), s 0.0 3.0 3.1 0.4 7.1 4.8 3.5 0.0 0.0 8.3 0.0 0.0

Cycle Q Clear(g_c), s 0.0 3.0 3.1 3.5 7.1 4.8 3.5 0.0 0.0 8.3 0.0 0.0

Prop In Lane 0.00 0.34 1.00 1.00 0.47 0.04 0.71 0.03

Lane Grp Cap(c), veh/h 0 778 734 507 770 661 702 0 0 688 0 0

V/C Ratio(X) 0.00 0.28 0.29 0.03 0.57 0.42 0.34 0.00 0.00 0.67 0.00 0.00

Avail Cap(c_a), veh/h 0 1595 1505 926 1579 1356 1089 0 0 1485 0 0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 0.0 7.6 7.6 8.8 8.8 8.1 8.6 0.0 0.0 10.0 0.0 0.0

Incr Delay (d2), s/veh 0.0 0.2 0.2 0.0 0.7 0.4 0.3 0.0 0.0 1.1 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q (50%), veh/ln 0.0 1.1 1.1 0.1 2.6 1.5 1.4 0.0 0.0 3.3 0.0 0.0

Lane Grp Delay (d), s/veh 0.0 7.8 7.8 8.8 9.4 8.5 8.8 0.0 0.0 11.2 0.0 0.0

Lane Grp LOS A A A A A A B

Approach Vol, veh/h 430 732 236 461

Approach Delay, s/veh 7.8 9.1 8.8 11.2

Approach LOS A A A B

Timer

Assigned Phs 4 8 2 6

Phs Duration (G+Y+Rc), s 20.1 20.1 18.8 18.8

Change Period (Y+Rc), s 4.0 4.0 4.0 4.0

Max Green Setting (Gmax), s 33.0 33.0 23.0 32.0

Max Q Clear Time (g_c+I1), s 5.1 9.1 5.5 10.3

Green Ext Time (p_c), s 7.3 7.0 4.2 4.6

Intersection Summary

HCM 2010 Ctrl Delay 9.3

HCM 2010 LOS A

Notes
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HCM 2010 Signalized Intersection Summary 2018 PM Peak With Div1&2 ParcD&E

8: Watson St & SR-410 9/26/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 33 348 259 83 461 5 157 0 71 5 2 18

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow veh/h/ln 188.1 188.1 188.1 188.1 188.1 190.0 190.0 190.0 190.0 190.0 190.0 190.0

Lanes 1 1 1 1 1 0 0 1 0 0 1 0

Cap, veh/h 422 675 574 482 728 7 393 19 109 151 75 281

Arrive On Green 0.03 0.36 0.36 0.07 0.39 0.39 0.23 0.00 0.23 0.23 0.23 0.23

Sat Flow, veh/h 1792 1881 1599 1792 1859 19 943 82 467 124 320 1206

Grp Volume(v), veh/h 35 370 276 88 0 495 243 0 0 26 0 0

Grp Sat Flow(s),veh/h/ln 1792 1881 1599 1792 0 1878 1492 0 0 1650 0 0

Q Serve(g_s), s 0.4 5.5 4.7 1.0 0.0 7.6 4.6 0.0 0.0 0.0 0.0 0.0

Cycle Q Clear(g_c), s 0.4 5.5 4.7 1.0 0.0 7.6 5.2 0.0 0.0 0.4 0.0 0.0

Prop In Lane 1.00 1.00 1.00 0.01 0.69 0.31 0.19 0.73

Lane Grp Cap(c), veh/h 422 675 574 482 0 735 521 0 0 507 0 0

V/C Ratio(X) 0.08 0.55 0.48 0.18 0.00 0.67 0.47 0.00 0.00 0.05 0.00 0.00

Avail Cap(c_a), veh/h 567 912 775 620 0 964 849 0 0 858 0 0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 7.2 9.0 8.7 6.1 0.0 8.8 12.2 0.0 0.0 10.5 0.0 0.0

Incr Delay (d2), s/veh 0.1 0.7 0.6 0.2 0.0 1.2 0.6 0.0 0.0 0.0 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q (50%), veh/ln 0.1 2.1 1.6 0.3 0.0 3.0 1.6 0.0 0.0 0.2 0.0 0.0

Lane Grp Delay (d), s/veh 7.3 9.7 9.3 6.3 0.0 10.0 12.9 0.0 0.0 10.5 0.0 0.0

Lane Grp LOS A A A A B B B

Approach Vol, veh/h 681 583 243 26

Approach Delay, s/veh 9.4 9.4 12.9 10.5

Approach LOS A A B B

Timer

Assigned Phs 7 4 3 8 2 6

Phs Duration (G+Y+Rc), s 5.2 16.6 6.3 17.7 12.2 12.2

Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0

Max Green Setting (Gmax), s 4.0 17.0 5.0 18.0 16.0 16.0

Max Q Clear Time (g_c+I1), s 2.4 7.5 3.0 9.6 7.2 2.4

Green Ext Time (p_c), s 0.0 4.5 0.0 4.1 1.0 1.3

Intersection Summary

HCM 2010 Ctrl Delay 10.0

HCM 2010 LOS A

Notes
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HCM Unsignalized Intersection Capacity Analysis 2018 PM Peak With Div1&2 ParcD&E

27: Porter St & SE 432nd St 9/26/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 16 16 25 27 16 32 42 465 54 31 544 25

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Hourly flow rate (vph) 17 17 27 29 17 34 45 500 58 33 585 27

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1298 1313 598 1306 1298 529 612 558

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1298 1313 598 1306 1298 529 612 558

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 85 88 95 74 89 94 95 97

cM capacity (veh/h) 113 147 506 112 151 554 977 1023

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 61 81 45 558 33 612

Volume Left 17 29 45 0 33 0

Volume Right 27 34 0 58 0 27

cSH 190 185 977 1700 1023 1700

Volume to Capacity 0.32 0.44 0.05 0.33 0.03 0.36

Queue Length 95th (ft) 33 50 4 0 3 0

Control Delay (s) 32.7 38.6 8.9 0.0 8.6 0.0

Lane LOS D E A A

Approach Delay (s) 32.7 38.6 0.7 0.4

Approach LOS D E

Intersection Summary

Average Delay 4.2

Intersection Capacity Utilization 47.9% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2018 PM Peak With Div1&2 ParcD&E

2: Semanski St & Warner Ave 9/26/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 30 180 24 22 175 25 32 106 62 19 106 51

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84

Hourly flow rate (vph) 36 214 29 26 208 30 38 126 74 23 126 61

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 575 478 157 577 471 163 187 200

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 575 478 157 577 471 163 187 200

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 86 54 97 90 56 97 97 98

cM capacity (veh/h) 264 467 892 259 472 887 1400 1372

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 279 264 238 210

Volume Left 36 26 38 23

Volume Right 29 30 74 61

cSH 445 459 1400 1372

Volume to Capacity 0.63 0.58 0.03 0.02

Queue Length 95th (ft) 105 89 2 1

Control Delay (s) 25.7 23.0 1.4 1.0

Lane LOS D C A A

Approach Delay (s) 25.7 23.0 1.4 1.0

Approach LOS D C

Intersection Summary

Average Delay 13.9

Intersection Capacity Utilization 41.6% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2018 PM Peak With Div1&2 ParcD&E

7: Warner Ave & Watson St 9/26/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 56 172 151 90 141 70

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.82 0.82 0.82 0.82 0.82 0.82

Hourly flow rate (vph) 68 210 184 110 172 85

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 294 585 239

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 294 585 239

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 95 62 89

cM capacity (veh/h) 1279 451 805

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 278 294 257

Volume Left 68 0 172

Volume Right 0 110 85

cSH 1279 1700 528

Volume to Capacity 0.05 0.17 0.49

Queue Length 95th (ft) 4 0 66

Control Delay (s) 2.3 0.0 18.1

Lane LOS A C

Approach Delay (s) 2.3 0.0 18.1

Approach LOS C

Intersection Summary

Average Delay 6.4

Intersection Capacity Utilization 47.7% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2018 PM Peak With Div1&2 ParcD&E

9: Warner Ave & Suntop Drive 9/26/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 180 133 136 32 19 105

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 200 148 151 36 21 117

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 187 717 169

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 187 717 169

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 86 94 87

cM capacity (veh/h) 1400 342 880

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 348 187 138

Volume Left 200 0 21

Volume Right 0 36 117

cSH 1400 1700 710

Volume to Capacity 0.14 0.11 0.19

Queue Length 95th (ft) 12 0 18

Control Delay (s) 5.1 0.0 11.3

Lane LOS A B

Approach Delay (s) 5.1 0.0 11.3

Approach LOS B

Intersection Summary

Average Delay 5.0

Intersection Capacity Utilization 43.6% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2018 AM Peak With Div1&2 ParcD&E

52: Semanski St & Warner Ave 9/26/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 11 51 43 19 85 13 30 145 89 13 267 85

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.54 0.54 0.54 0.54 0.54 0.54 0.54 0.54 0.54 0.54 0.54 0.54

Hourly flow rate (vph) 20 94 80 35 157 24 56 269 165 24 494 157

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1186 1166 573 1210 1162 351 652 433

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1186 1166 573 1210 1162 351 652 433

tC, single (s) 7.1 6.5 6.3 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.4 3.5 4.0 3.3 2.2 2.2

p0 queue free % 49 48 84 53 13 97 94 98

cM capacity (veh/h) 40 180 504 75 181 697 944 1137

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 194 217 489 676

Volume Left 20 35 56 24

Volume Right 80 24 165 157

cSH 163 158 944 1137

Volume to Capacity 1.19 1.37 0.06 0.02

Queue Length 95th (ft) 268 335 5 2

Control Delay (s) 186.8 256.6 1.7 0.6

Lane LOS F F A A

Approach Delay (s) 186.8 256.6 1.7 0.6

Approach LOS F F

Intersection Summary

Average Delay 59.1

Intersection Capacity Utilization 42.9% ICU Level of Service A

Analysis Period (min) 15
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HCM 2010 Roundabout 2018 AM Peak With Div1&2 ParcD&E

52: Semanski St & Warner Ave 9/26/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Intersection

Intersection Delay, s/veh 15.8

Intersection LOS C

Approach EB WB NB SB

Entry Lanes 1 1 1 1

Conflicting Circle Lanes 1 1 1 1

Adj Approach Flow, veh/h 194 216 490 675

Demand Flow Rate, veh/h 202 216 503 715

Vehicles Circulating, veh/h 593 358 138 248

Vehicles Exiting, veh/h 370 283 657 326

Follow-Up Headway, s 3.186 3.186 3.186 3.186

Ped Vol Crossing Leg, #/h 0 0 0 0

Ped Cap Adj 1.000 1.000 1.000 1.000

Approach Delay, s/veh 10.5 7.6 10.2 24.0

Approach LOS B A B C

Lane Left Left Left Left

Designated Moves LTR LTR LTR LTR

Assumed Moves LTR LTR LTR LTR

RT Channelized

Lane Util 1.000 1.000 1.000 1.000

Critical Headway, s 5.193 5.193 5.193 5.193

Entry Flow, veh/h 202 216 503 715

Cap Entry Lane, veh/h 624 790 984 882

Entry HV Adj Factor 0.960 1.000 0.973 0.945

Flow Entry, veh/h 194 216 490 675

Cap Entry, veh/h 600 790 958 833

V/C Ratio 0.323 0.273 0.511 0.811

Control Delay, s/veh 10.5 7.6 10.2 24.0

LOS B A B C

95th %tile Queue, veh 1 1 3 9
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HCM Unsignalized Intersection Capacity Analysis 2018 AM Pk w/ Div1&2 ParcD&E, 410 acc

52: Semanski St & Warner Ave 9/26/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 11 44 43 19 66 13 30 145 89 13 267 85

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.54 0.54 0.54 0.54 0.54 0.54 0.54 0.54 0.54 0.54 0.54 0.54

Hourly flow rate (vph) 20 81 80 35 122 24 56 269 165 24 494 157

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1169 1166 573 1204 1162 351 652 433

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1169 1166 573 1204 1162 351 652 433

tC, single (s) 7.1 6.5 6.3 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.4 3.5 4.0 3.3 2.2 2.2

p0 queue free % 72 55 84 58 33 97 94 98

cM capacity (veh/h) 72 180 504 84 181 697 944 1137

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 181 181 489 676

Volume Left 20 35 56 24

Volume Right 80 24 165 157

cSH 203 161 944 1137

Volume to Capacity 0.89 1.13 0.06 0.02

Queue Length 95th (ft) 175 242 5 2

Control Delay (s) 86.7 167.6 1.7 0.6

Lane LOS F F A A

Approach Delay (s) 86.7 167.6 1.7 0.6

Approach LOS F F

Intersection Summary

Average Delay 31.0

Intersection Capacity Utilization 41.9% ICU Level of Service A

Analysis Period (min) 15
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HCM 2010 Signalized Intersection Summary 2033 PM Peak With Full Buildout

33: 244th Ave SE & 436th Way/Griffin Ave 9/26/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 493 273 108 369 67 142 166 70 99 334 7

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow veh/h/ln 188.1 188.1 190.0 188.1 188.1 190.0 188.1 188.1 190.0 184.5 184.5 190.0

Lanes 1 1 0 1 1 0 1 1 0 1 1 0

Cap, veh/h 130 513 283 130 697 127 353 341 144 413 450 9

Arrive On Green 0.00 0.45 0.45 0.45 0.45 0.45 0.08 0.27 0.27 0.06 0.25 0.25

Sat Flow, veh/h 942 1140 630 685 1549 282 1792 1257 530 1757 1802 36

Grp Volume(v), veh/h 0 0 798 112 0 454 148 0 246 103 0 355

Grp Sat Flow(s),veh/h/ln 942 0 1770 685 0 1831 1792 0 1788 1757 0 1838

Q Serve(g_s), s 0.0 0.0 25.0 0.0 0.0 10.1 3.2 0.0 6.5 2.4 0.0 10.0

Cycle Q Clear(g_c), s 0.0 0.0 25.0 25.0 0.0 10.1 3.2 0.0 6.5 2.4 0.0 10.0

Prop In Lane 1.00 0.36 1.00 0.15 1.00 0.30 1.00 0.02

Lane Grp Cap(c), veh/h 130 0 796 130 0 824 353 0 485 413 0 459

V/C Ratio(X) 0.00 0.00 1.00 0.86 0.00 0.55 0.42 0.00 0.51 0.25 0.00 0.77

Avail Cap(c_a), veh/h 130 0 796 130 0 824 363 0 611 429 0 596

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 0.0 0.0 15.3 27.8 0.0 11.2 13.9 0.0 17.1 14.2 0.0 19.4

Incr Delay (d2), s/veh 0.0 0.0 32.4 41.5 0.0 0.8 0.8 0.0 0.8 0.3 0.0 4.7

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q (50%), veh/ln 0.0 0.0 16.7 3.0 0.0 4.1 1.3 0.0 2.8 1.0 0.0 4.8

Lane Grp Delay (d), s/veh 0.0 0.0 47.6 69.2 0.0 12.0 14.7 0.0 17.9 14.5 0.0 24.1

Lane Grp LOS F E B B B B C

Approach Vol, veh/h 798 566 394 458

Approach Delay, s/veh 47.6 23.3 16.7 21.9

Approach LOS D C B C

Timer

Assigned Phs 4 8 5 2 1 6

Phs Duration (G+Y+Rc), s 29.0 29.0 8.7 19.1 7.5 17.9

Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0

Max Green Setting (Gmax), s 25.0 25.0 5.0 19.0 4.0 18.0

Max Q Clear Time (g_c+I1), s 27.0 27.0 5.2 8.5 4.4 12.0

Green Ext Time (p_c), s 0.0 0.0 0.0 2.7 0.0 1.9

Intersection Summary

HCM 2010 Ctrl Delay 30.6

HCM 2010 LOS C

Notes
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HCM Unsignalized Intersection Capacity Analysis 2033 PM Peak With Full Buildout

30: Semanski St & Griffin Ave 9/26/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 9 693 71 73 492 5 31 7 94 3 3 1

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91

Hourly flow rate (vph) 10 762 78 80 541 5 34 8 103 3 3 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 546 840 1524 1527 801 1592 1563 543

vC1, stage 1 conf vol 820 820 704 704

vC2, stage 2 conf vol 704 707 888 859

vCu, unblocked vol 546 840 1524 1527 801 1592 1563 543

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 90 87 97 73 98 99 100

cM capacity (veh/h) 1033 804 270 287 388 151 248 543

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 10 840 80 546 145 8

Volume Left 10 0 80 0 34 3

Volume Right 0 78 0 5 103 1

cSH 1033 1700 804 1700 346 207

Volume to Capacity 0.01 0.49 0.10 0.32 0.42 0.04

Queue Length 95th (ft) 1 0 8 0 50 3

Control Delay (s) 8.5 0.0 10.0 0.0 22.7 23.0

Lane LOS A A C C

Approach Delay (s) 0.1 1.3 22.7 23.0

Approach LOS C C

Intersection Summary

Average Delay 2.7

Intersection Capacity Utilization 63.5% ICU Level of Service B

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2033 PM Peak With Full Buildout

44: Harding St & Griffin Ave 9/26/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 85 754 20 15 573 20 4 15 13 9 7 62

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 89 794 21 16 603 21 4 16 14 9 7 65

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL None

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 624 815 1687 1639 804 1639 1639 614

vC1, stage 1 conf vol 983 983 645 645

vC2, stage 2 conf vol 704 656 994 994

vCu, unblocked vol 624 815 1687 1639 804 1639 1639 614

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 91 98 98 93 96 95 97 87

cM capacity (veh/h) 967 821 197 242 386 208 246 496

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 89 815 16 624 34 82

Volume Left 89 0 16 0 4 9

Volume Right 0 21 0 21 14 65

cSH 967 1700 821 1700 276 396

Volume to Capacity 0.09 0.48 0.02 0.37 0.12 0.21

Queue Length 95th (ft) 8 0 1 0 10 19

Control Delay (s) 9.1 0.0 9.5 0.0 19.9 16.4

Lane LOS A A C C

Approach Delay (s) 0.9 0.2 19.9 16.4

Approach LOS C C

Intersection Summary

Average Delay 1.8

Intersection Capacity Utilization 60.3% ICU Level of Service B

Analysis Period (min) 15
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HCM 2010 Signalized Intersection Summary 2033 PM Peak With Full Buildout

41: Porter St & Griffin Ave 9/26/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 134 543 43 11 416 213 112 210 11 247 248 111

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow veh/h/ln 188.1 188.1 190.0 188.1 188.1 190.0 190.0 188.2 190.0 190.0 188.7 190.0

Lanes 1 1 0 1 1 0 1 1 0 1 1 0

Cap, veh/h 287 861 68 333 587 301 322 642 32 442 446 201

Arrive On Green 0.50 0.50 0.50 0.50 0.50 0.50 0.36 0.36 0.36 0.36 0.36 0.36

Sat Flow, veh/h 783 1720 137 815 1173 602 1024 1777 89 1169 1234 555

Grp Volume(v), veh/h 140 0 611 11 0 655 117 0 230 257 0 374

Grp Sat Flow(s),veh/h/ln 783 0 1857 815 0 1775 1024 0 1866 1169 0 1789

Q Serve(g_s), s 10.0 0.0 14.2 0.6 0.0 16.9 6.0 0.0 5.2 11.9 0.0 9.8

Cycle Q Clear(g_c), s 26.9 0.0 14.2 14.8 0.0 16.9 15.8 0.0 5.2 17.1 0.0 9.8

Prop In Lane 1.00 0.07 1.00 0.34 1.00 0.05 1.00 0.31

Lane Grp Cap(c), veh/h 287 0 929 333 0 888 322 0 675 442 0 647

V/C Ratio(X) 0.49 0.00 0.66 0.03 0.00 0.74 0.36 0.00 0.34 0.58 0.00 0.58

Avail Cap(c_a), veh/h 288 0 930 333 0 889 358 0 741 484 0 710

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 22.1 0.0 10.8 16.3 0.0 11.5 21.3 0.0 13.5 19.7 0.0 14.9

Incr Delay (d2), s/veh 1.3 0.0 1.7 0.0 0.0 3.3 0.7 0.0 0.3 1.5 0.0 1.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q (50%), veh/ln 1.9 0.0 5.9 0.1 0.0 7.0 1.5 0.0 2.2 3.5 0.0 4.0

Lane Grp Delay (d), s/veh 23.4 0.0 12.5 16.3 0.0 14.7 22.0 0.0 13.8 21.2 0.0 15.9

Lane Grp LOS C B B B C B C B

Approach Vol, veh/h 751 666 347 631

Approach Delay, s/veh 14.5 14.7 16.5 18.1

Approach LOS B B B B

Timer

Assigned Phs 4 8 2 6

Phs Duration (G+Y+Rc), s 33.0 33.0 24.9 24.9

Change Period (Y+Rc), s 4.0 4.0 4.0 4.0

Max Green Setting (Gmax), s 29.0 29.0 23.0 23.0

Max Q Clear Time (g_c+I1), s 28.9 18.9 17.8 19.1

Green Ext Time (p_c), s 0.1 6.2 2.3 1.8

Intersection Summary

HCM 2010 Ctrl Delay 15.8

HCM 2010 LOS B

Notes
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HCM 2010 Signalized Intersection Summary 2033 PM Peak With Full Buildout

38: Cole St & Griffin Ave 9/26/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 3 760 61 0 610 34 7 155 59 1 222 32

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow veh/h/ln 190.0 188.1 190.0 190.0 188.1 190.0 190.0 190.0 190.0 190.0 190.0 190.0

Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Cap, veh/h 63 915 74 0 943 52 69 429 158 63 534 76

Arrive On Green 0.53 0.53 0.53 0.00 0.53 0.53 0.33 0.33 0.33 0.33 0.33 0.33

Sat Flow, veh/h 1 1716 138 0 1767 97 16 1307 481 1 1626 231

Grp Volume(v), veh/h 859 0 0 0 0 670 229 0 0 265 0 0

Grp Sat Flow(s),veh/h/ln 1855 0 0 0 0 1864 1804 0 0 1858 0 0

Q Serve(g_s), s 0.0 0.0 0.0 0.0 0.0 15.2 0.0 0.0 0.0 0.0 0.0 0.0

Cycle Q Clear(g_c), s 23.2 0.0 0.0 0.0 0.0 15.2 5.6 0.0 0.0 6.5 0.0 0.0

Prop In Lane 0.00 0.07 0.00 0.05 0.03 0.27 0.00 0.12

Lane Grp Cap(c), veh/h 1052 0 0 0 0 995 656 0 0 672 0 0

V/C Ratio(X) 0.82 0.00 0.00 0.00 0.00 0.67 0.35 0.00 0.00 0.39 0.00 0.00

Avail Cap(c_a), veh/h 1120 0 0 0 0 1063 656 0 0 672 0 0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 0.00 0.00 0.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 11.7 0.0 0.0 0.0 0.0 9.8 14.9 0.0 0.0 15.2 0.0 0.0

Incr Delay (d2), s/veh 4.6 0.0 0.0 0.0 0.0 1.6 1.5 0.0 0.0 1.7 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q (50%), veh/ln 10.2 0.0 0.0 0.0 0.0 6.2 2.6 0.0 0.0 3.0 0.0 0.0

Lane Grp Delay (d), s/veh 16.3 0.0 0.0 0.0 0.0 11.4 16.4 0.0 0.0 17.0 0.0 0.0

Lane Grp LOS B B B B

Approach Vol, veh/h 859 670 229 265

Approach Delay, s/veh 16.3 11.4 16.4 17.0

Approach LOS B B B B

Timer

Assigned Phs 4 8 2 6

Phs Duration (G+Y+Rc), s 34.9 34.9 23.0 23.0

Change Period (Y+Rc), s 4.0 4.0 4.0 4.0

Max Green Setting (Gmax), s 33.0 33.0 19.0 19.0

Max Q Clear Time (g_c+I1), s 25.2 17.2 7.6 8.5

Green Ext Time (p_c), s 5.6 9.8 2.3 2.2

Intersection Summary

HCM 2010 Ctrl Delay 14.8

HCM 2010 LOS B

Notes
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HCM 2010 Signalized Intersection Summary 2033 PM Peak With Full Buildout

1: SR-410 & Warner Ave 9/26/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 98 180 20 193 91 44 11 544 186 34 793 113

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow veh/h/ln 190.0 190.0 190.0 190.0 190.0 190.0 188.1 188.1 188.1 188.1 186.3 188.1

Lanes 1 1 0 1 1 0 1 1 1 1 1 1

Cap, veh/h 308 286 32 308 207 99 367 1330 1130 500 1317 1130

Arrive On Green 0.17 0.17 0.17 0.17 0.17 0.17 0.71 0.71 0.71 0.71 0.71 0.71

Sat Flow, veh/h 1810 1680 187 1810 1214 583 569 1881 1599 682 1863 1599

Grp Volume(v), veh/h 108 0 220 212 0 148 12 598 204 37 871 124

Grp Sat Flow(s),veh/h/ln 1810 0 1867 1810 0 1797 569 1881 1599 682 1863 1599

Q Serve(g_s), s 3.4 0.0 7.2 7.2 0.0 4.8 0.8 8.9 2.8 1.6 16.7 1.6

Cycle Q Clear(g_c), s 3.4 0.0 7.2 7.2 0.0 4.8 17.5 8.9 2.8 10.5 16.7 1.6

Prop In Lane 1.00 0.10 1.00 0.32 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 308 0 318 308 0 306 367 1330 1130 500 1317 1130

V/C Ratio(X) 0.35 0.00 0.69 0.69 0.00 0.48 0.03 0.45 0.18 0.07 0.66 0.11

Avail Cap(c_a), veh/h 445 0 459 445 0 442 367 1330 1130 500 1317 1130

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Uniform Delay (d), s/veh 23.8 0.0 25.4 25.4 0.0 24.4 10.1 4.1 3.2 6.3 5.2 3.0

Incr Delay (d2), s/veh 0.7 0.0 2.7 2.7 0.0 1.2 0.2 1.1 0.4 0.1 1.2 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q (50%), veh/ln 1.5 0.0 3.5 3.4 0.0 2.2 0.1 3.6 0.9 0.2 6.3 0.5

Lane Grp Delay (d), s/veh 24.5 0.0 28.1 28.1 0.0 25.6 10.2 5.2 3.6 6.4 6.5 3.1

Lane Grp LOS C C C C B A A A A A

Approach Vol, veh/h 328 360 814 1032

Approach Delay, s/veh 26.9 27.1 4.9 6.1

Approach LOS C C A A

Timer

Assigned Phs 4 8 2 6

Phs Duration (G+Y+Rc), s 15.1 15.1 50.0 50.0

Change Period (Y+Rc), s 4.0 4.0 4.0 4.0

Max Green Setting (Gmax), s 16.0 16.0 46.0 46.0

Max Q Clear Time (g_c+I1), s 9.2 9.2 19.5 18.7

Green Ext Time (p_c), s 1.9 1.9 14.5 14.7

Intersection Summary

HCM 2010 Ctrl Delay 11.4

HCM 2010 LOS B

Notes
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HCM Unsignalized Intersection Capacity Analysis 2033 PM Peak With Full Buildout

28: SR-410 & Cole St 9/26/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 258 467 760 9 0 308

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96

Hourly flow rate (vph) 269 486 792 9 0 321

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None TWLTL

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 801 1820 796

vC1, stage 1 conf vol 796

vC2, stage 2 conf vol 1024

vCu, unblocked vol 801 1820 796

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 67 100 18

cM capacity (veh/h) 813 207 390

Direction, Lane # EB 1 EB 2 WB 1 SB 1

Volume Total 269 486 801 321

Volume Left 269 0 0 0

Volume Right 0 0 9 321

cSH 813 1700 1700 390

Volume to Capacity 0.33 0.29 0.47 0.82

Queue Length 95th (ft) 36 0 0 187

Control Delay (s) 11.6 0.0 0.0 45.1

Lane LOS B E

Approach Delay (s) 4.1 0.0 45.1

Approach LOS E

Intersection Summary

Average Delay 9.4

Intersection Capacity Utilization 66.3% ICU Level of Service C

Analysis Period (min) 15

146 Attachment K



HCM Unsignalized Intersection Capacity Analysis 2033 PM Peak With Full Buildout

23: Mtn Villa Dr/Monroe Ave & SR-410 9/26/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 88 459 30 59 864 52 27 18 47 49 18 88

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 96 499 33 64 939 57 29 20 51 53 20 96

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 536

pX, platoon unblocked

vC, conflicting volume 996 532 1410 1830 266 1597 1818 498

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 996 532 1410 1830 266 1597 1818 498

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 86 94 45 69 93 0 69 82

cM capacity (veh/h) 697 1032 54 63 739 44 64 523

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 NB 2 SB 1

Volume Total 96 333 199 64 626 370 29 71 168

Volume Left 96 0 0 64 0 0 29 0 53

Volume Right 0 0 33 0 0 57 0 51 96

cSH 697 1700 1700 1032 1700 1700 54 185 99

Volume to Capacity 0.14 0.20 0.12 0.06 0.37 0.22 0.55 0.38 1.70

Queue Length 95th (ft) 12 0 0 5 0 0 53 42 334

Control Delay (s) 11.0 0.0 0.0 8.7 0.0 0.0 134.0 36.0 426.7

Lane LOS B A F E F

Approach Delay (s) 1.7 0.5 64.8 426.7

Approach LOS F F

Intersection Summary

Average Delay 40.9

Intersection Capacity Utilization 56.1% ICU Level of Service B

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2033 PM Peak With Full Buildout

6: Blake St & SR-410 9/26/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 22 586 63 24 687 15 31 35 35 3 39 51

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Hourly flow rate (vph) 23 604 65 25 708 15 32 36 36 3 40 53

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 944 684

pX, platoon unblocked

vC, conflicting volume 724 669 1158 1455 335 1167 1480 362

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 724 669 1158 1455 335 1167 1480 362

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 97 97 68 71 95 97 67 92

cM capacity (veh/h) 888 930 100 124 667 107 120 638

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1

Volume Total 23 403 266 25 472 252 104 96

Volume Left 23 0 0 25 0 0 32 3

Volume Right 0 0 65 0 0 15 36 53

cSH 888 1700 1700 930 1700 1700 157 215

Volume to Capacity 0.03 0.24 0.16 0.03 0.28 0.15 0.66 0.45

Queue Length 95th (ft) 2 0 0 2 0 0 94 53

Control Delay (s) 9.2 0.0 0.0 9.0 0.0 0.0 64.1 34.5

Lane LOS A A F D

Approach Delay (s) 0.3 0.3 64.1 34.5

Approach LOS F D

Intersection Summary

Average Delay 6.4

Intersection Capacity Utilization 39.0% ICU Level of Service A

Analysis Period (min) 15
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HCM 2010 Signalized Intersection Summary 2033 PM Peak With Full Buildout

12: SR-410 & Griffin Ave 9/26/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

HCM 2010 Computation does not support turning movement with Shared and Exclusive lanes. 
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HCM 2010 Signalized Intersection Summary 2033 PM Peak With Full Buildout

8: Watson St & SR-410 9/26/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 42 637 211 104 718 7 132 0 89 7 3 23

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow veh/h/ln 188.1 188.1 188.1 188.1 188.1 190.0 190.0 190.0 190.0 190.0 190.0 190.0

Lanes 1 1 1 1 1 0 0 1 0 0 1 0

Cap, veh/h 292 780 663 358 830 8 317 21 132 140 74 255

Arrive On Green 0.04 0.41 0.41 0.07 0.45 0.45 0.22 0.00 0.22 0.22 0.22 0.22

Sat Flow, veh/h 1792 1881 1599 1792 1861 17 804 95 610 148 342 1177

Grp Volume(v), veh/h 45 678 224 111 0 771 235 0 0 34 0 0

Grp Sat Flow(s),veh/h/ln 1792 1881 1599 1792 0 1878 1509 0 0 1668 0 0

Q Serve(g_s), s 0.6 13.3 3.8 1.3 0.0 15.5 5.0 0.0 0.0 0.0 0.0 0.0

Cycle Q Clear(g_c), s 0.6 13.3 3.8 1.3 0.0 15.5 5.8 0.0 0.0 0.6 0.0 0.0

Prop In Lane 1.00 1.00 1.00 0.01 0.60 0.40 0.21 0.71

Lane Grp Cap(c), veh/h 292 780 663 358 0 838 470 0 0 469 0 0

V/C Ratio(X) 0.15 0.87 0.34 0.31 0.00 0.92 0.50 0.00 0.00 0.07 0.00 0.00

Avail Cap(c_a), veh/h 399 794 675 454 0 839 737 0 0 752 0 0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 8.9 10.8 8.0 8.2 0.0 10.5 14.6 0.0 0.0 12.6 0.0 0.0

Incr Delay (d2), s/veh 0.2 10.1 0.3 0.5 0.0 15.2 0.8 0.0 0.0 0.1 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q (50%), veh/ln 0.2 7.1 1.2 0.4 0.0 9.3 2.0 0.0 0.0 0.2 0.0 0.0

Lane Grp Delay (d), s/veh 9.1 20.8 8.3 8.7 0.0 25.6 15.4 0.0 0.0 12.7 0.0 0.0

Lane Grp LOS A C A A C B B

Approach Vol, veh/h 947 882 235 34

Approach Delay, s/veh 17.3 23.5 15.4 12.7

Approach LOS B C B B

Timer

Assigned Phs 7 4 3 8 2 6

Phs Duration (G+Y+Rc), s 5.6 20.7 6.8 22.0 12.7 12.7

Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0

Max Green Setting (Gmax), s 4.0 17.0 5.0 18.0 16.0 16.0

Max Q Clear Time (g_c+I1), s 2.6 15.3 3.3 17.5 7.8 2.6

Green Ext Time (p_c), s 0.0 1.4 0.0 0.4 1.0 1.3

Intersection Summary

HCM 2010 Ctrl Delay 19.6

HCM 2010 LOS B

Notes
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HCM 2010 Signalized Intersection Summary 2033 PM Peak With Full Buildout

16: Farman St & SR-410 9/26/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 211 93 98 4 124 20 68 38 4 15 73 208

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow veh/h/ln 188.1 188.1 188.1 186.3 186.3 186.3 190.0 190.0 190.0 190.0 187.2 190.0

Lanes 1 1 1 1 1 1 0 1 0 0 1 0

Cap, veh/h 595 549 467 443 315 268 404 193 14 135 140 359

Arrive On Green 0.13 0.29 0.29 0.00 0.17 0.17 0.31 0.31 0.31 0.31 0.31 0.31

Sat Flow, veh/h 1792 1881 1599 1774 1863 1583 689 624 46 35 453 1164

Grp Volume(v), veh/h 227 100 105 4 133 22 118 0 0 318 0 0

Grp Sat Flow(s),veh/h/ln 1792 1881 1599 1774 1863 1583 1359 0 0 1653 0 0

Q Serve(g_s), s 2.3 1.2 1.5 0.1 1.9 0.4 0.0 0.0 0.0 0.0 0.0 0.0

Cycle Q Clear(g_c), s 2.3 1.2 1.5 0.1 1.9 0.4 1.5 0.0 0.0 5.0 0.0 0.0

Prop In Lane 1.00 1.00 1.00 1.00 0.62 0.03 0.05 0.70

Lane Grp Cap(c), veh/h 595 549 467 443 315 268 611 0 0 634 0 0

V/C Ratio(X) 0.38 0.18 0.23 0.01 0.42 0.08 0.19 0.00 0.00 0.50 0.00 0.00

Avail Cap(c_a), veh/h 840 1363 1159 669 1104 939 1152 0 0 1316 0 0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 5.9 8.0 8.1 10.4 11.3 10.6 7.7 0.0 0.0 9.0 0.0 0.0

Incr Delay (d2), s/veh 0.4 0.2 0.2 0.0 0.9 0.1 0.2 0.0 0.0 0.6 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q (50%), veh/ln 0.7 0.4 0.5 0.0 0.8 0.1 0.5 0.0 0.0 1.6 0.0 0.0

Lane Grp Delay (d), s/veh 6.3 8.2 8.4 10.4 12.2 10.8 7.9 0.0 0.0 9.6 0.0 0.0

Lane Grp LOS A A A B B B A A

Approach Vol, veh/h 432 159 118 318

Approach Delay, s/veh 7.2 11.9 7.9 9.6

Approach LOS A B A A

Timer

Assigned Phs 7 4 3 8 2 6

Phs Duration (G+Y+Rc), s 7.9 12.9 4.1 9.1 13.4 13.4

Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0

Max Green Setting (Gmax), s 8.0 22.0 4.0 18.0 22.0 22.0

Max Q Clear Time (g_c+I1), s 4.3 3.5 2.1 3.9 3.5 7.0

Green Ext Time (p_c), s 0.2 1.6 0.0 1.4 2.6 2.4

Intersection Summary

HCM 2010 Ctrl Delay 8.8

HCM 2010 LOS A

Notes
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HCM Unsignalized Intersection Capacity Analysis 2033 PM Peak With Full Buildout

27: Porter St & SE 432nd St 9/26/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 20 20 31 34 20 40 53 595 67 39 694 31

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Hourly flow rate (vph) 22 22 33 37 22 43 57 640 72 42 746 33

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1654 1673 763 1664 1653 676 780 712

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1654 1673 763 1664 1653 676 780 712

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 60 75 92 31 76 91 93 95

cM capacity (veh/h) 54 86 408 53 88 457 847 897

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 76 101 57 712 42 780

Volume Left 22 37 57 0 42 0

Volume Right 33 43 0 72 0 33

cSH 104 98 847 1700 897 1700

Volume to Capacity 0.73 1.03 0.07 0.42 0.05 0.46

Queue Length 95th (ft) 97 158 5 0 4 0

Control Delay (s) 102.2 177.5 9.6 0.0 9.2 0.0

Lane LOS F F A A

Approach Delay (s) 102.2 177.5 0.7 0.5

Approach LOS F F

Intersection Summary

Average Delay 15.1

Intersection Capacity Utilization 58.6% ICU Level of Service B

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2033 PM Peak With Full Buildout

31: 244th Ave SE & Warner Ave 9/26/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 44 122 354 62 151 587

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87

Hourly flow rate (vph) 51 140 407 71 174 675

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1464 443 478

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1464 443 478

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 58 77 84

cM capacity (veh/h) 120 619 1095

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 191 478 174 675

Volume Left 51 0 174 0

Volume Right 140 71 0 0

cSH 295 1700 1095 1700

Volume to Capacity 0.65 0.28 0.16 0.40

Queue Length 95th (ft) 104 0 14 0

Control Delay (s) 37.1 0.0 8.9 0.0

Lane LOS E A

Approach Delay (s) 37.1 0.0 1.8

Approach LOS E

Intersection Summary

Average Delay 5.7

Intersection Capacity Utilization 50.7% ICU Level of Service A

Analysis Period (min) 15
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HCM 2010 Roundabout 2033 PM Peak With Full Buildout

2: Semanski St & Warner Ave 9/26/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Intersection

Intersection Delay, s/veh 8.4

Intersection LOS A

Approach EB WB NB SB

Entry Lanes 1 1 1 1

Conflicting Circle Lanes 1 1 1 1

Adj Approach Flow, veh/h 329 323 297 261

Demand Flow Rate, veh/h 331 323 297 266

Vehicles Circulating, veh/h 222 248 325 334

Vehicles Exiting, veh/h 378 374 228 237

Follow-Up Headway, s 3.186 3.186 3.186 3.186

Ped Vol Crossing Leg, #/h 0 0 0 0

Ped Cap Adj 1.000 1.000 1.000 1.000

Approach Delay, s/veh 8.1 8.3 8.7 8.4

Approach LOS A A A A

Lane Left Left Left Left

Designated Moves LTR LTR LTR LTR

Assumed Moves LTR LTR LTR LTR

RT Channelized

Lane Util 1.000 1.000 1.000 1.000

Critical Headway, s 5.193 5.193 5.193 5.193

Entry Flow, veh/h 331 323 297 266

Cap Entry Lane, veh/h 905 882 816 809

Entry HV Adj Factor 0.992 1.000 1.000 0.981

Flow Entry, veh/h 329 323 297 261

Cap Entry, veh/h 898 882 816 793

V/C Ratio 0.366 0.366 0.364 0.329

Control Delay, s/veh 8.1 8.3 8.7 8.4

LOS A A A A

95th %tile Queue, veh 2 2 2 1
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HCM 2010 AWSC 2033 PM Peak With Full Buildout

4: Blake St & Warner Ave 9/26/2013

  9/10/2013 Baseline Synchro 8 Report
Page 1

Intersection

Intersection Delay, s/veh 11
Intersection LOS B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 16 254 3 13 270 20 7 12 12 13 24 31
Peak Hour Factor 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 20 310 4 16 329 24 9 15 15 16 29 38
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0
 

Approach EB WB NB SB

Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 11.1 11.6 8.8 9.1
HCM LOS B B A A
             

Lane NBLn1 EBLn1 WBLn1 SBLn1

Vol Left, % 23% 6% 4% 19%
Vol Thru, % 39% 93% 89% 35%
Vol Right, % 39% 1% 7% 46%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 31 273 303 68
LT Vol 12 254 270 24
Through Vol 12 3 20 31
RT Vol 7 16 13 13
Lane Flow Rate 38 333 370 83
Geometry Grp 1 1 1 1
Degree of Util (X) 0.057 0.428 0.468 0.122
Departure Headway (Hd) 5.409 4.627 4.556 5.278
Convergence, Y/N Yes Yes Yes Yes
Cap 655 776 787 673
Service Time 3.5 2.68 2.607 3.36
HCM Lane V/C Ratio 0.058 0.429 0.47 0.123
HCM Control Delay 8.8 11.1 11.6 9.1
HCM Lane LOS A B B A
HCM 95th-tile Q 0.2 2.2 2.5 0.4

Notes

~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined
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HCM Unsignalized Intersection Capacity Analysis 2033 PM Peak With Full Buildout

7: Warner Ave & Watson St 9/26/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 70 201 194 47 64 88

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.82 0.82 0.82 0.82 0.82 0.82

Hourly flow rate (vph) 85 245 237 57 78 107

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 294 681 265

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 294 681 265

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 93 80 86

cM capacity (veh/h) 1279 391 778

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 330 294 185

Volume Left 85 0 78

Volume Right 0 57 107

cSH 1279 1700 549

Volume to Capacity 0.07 0.17 0.34

Queue Length 95th (ft) 5 0 37

Control Delay (s) 2.5 0.0 14.9

Lane LOS A B

Approach Delay (s) 2.5 0.0 14.9

Approach LOS B

Intersection Summary

Average Delay 4.4

Intersection Capacity Utilization 46.5% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2033 PM Peak With Full Buildout

9: Warner Ave & Suntop Drive 9/26/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 110 155 163 4 3 78

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 122 172 181 4 3 87

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 186 600 183

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 186 600 183

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 91 99 90

cM capacity (veh/h) 1401 426 864

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 294 186 90

Volume Left 122 0 3

Volume Right 0 4 87

cSH 1401 1700 833

Volume to Capacity 0.09 0.11 0.11

Queue Length 95th (ft) 7 0 9

Control Delay (s) 3.7 0.0 9.8

Lane LOS A A

Approach Delay (s) 3.7 0.0 9.8

Approach LOS A

Intersection Summary

Average Delay 3.5

Intersection Capacity Utilization 38.1% ICU Level of Service A

Analysis Period (min) 15
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HCM 2010 Roundabout 2033 PM Peak With Full Buildout

20: Suntop Drive & SR-410 9/27/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Intersection

Intersection Delay, s/veh 12.3

Intersection LOS B

Approach EB WB NB

Entry Lanes 1 1 1

Conflicting Circle Lanes 1 1 1

Adj Approach Flow, veh/h 814 708 261

Demand Flow Rate, veh/h 814 708 261

Vehicles Circulating, veh/h 86 190 562

Vehicles Exiting, veh/h 812 633 86

Follow-Up Headway, s 3.186 3.186 3.186

Ped Vol Crossing Leg, #/h 0 0 0

Ped Cap Adj 1.000 1.000 1.000

Approach Delay, s/veh 7.1 18.6 11.4

Approach LOS A C B

Lane Left Bypass Left Left

Designated Moves T R LT LR

Assumed Moves T R LT LR

RT Channelized Free

Lane Util 1.000 1.000 1.000

Critical Headway, s 5.193 5.193 5.193

Entry Flow, veh/h 562 252 708 261

Cap Entry Lane, veh/h 1037 1900 934 644

Entry HV Adj Factor 1.000 1.000 1.000 1.000

Flow Entry, veh/h 562 252 708 261

Cap Entry, veh/h 1037 1900 934 644

V/C Ratio 0.542 0.133 0.758 0.405

Control Delay, s/veh 10.2 0.0 18.6 11.4

LOS B A C B

95th %tile Queue, veh 3 0 7 2
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HCM Unsignalized Intersection Capacity Analysis 2033 AM Peak With Full Buildout

51: 244th Ave SE & Warner Ave 9/26/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 16 118 498 55 196 226

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.76 0.76 0.76 0.76 0.76 0.76

Hourly flow rate (vph) 21 155 655 72 258 297

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1505 691 728

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1505 691 728

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 78 65 71

cM capacity (veh/h) 95 446 880

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 176 728 258 297

Volume Left 21 0 258 0

Volume Right 155 72 0 0

cSH 309 1700 880 1700

Volume to Capacity 0.57 0.43 0.29 0.17

Queue Length 95th (ft) 83 0 31 0

Control Delay (s) 31.0 0.0 10.8 0.0

Lane LOS D B

Approach Delay (s) 31.0 0.0 5.0

Approach LOS D

Intersection Summary

Average Delay 5.6

Intersection Capacity Utilization 58.6% ICU Level of Service B

Analysis Period (min) 15
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HCM 2010 Roundabout 2033 AM Peak With Full Buildout

52: Semanski St & Warner Ave 9/26/2013

  9/10/2013 Baseline Synchro 8 Report

Page 1

Intersection

Intersection Delay, s/veh 35.4

Intersection LOS E

Approach EB WB NB SB

Entry Lanes 1 1 1 1

Conflicting Circle Lanes 1 1 1 1

Adj Approach Flow, veh/h 235 235 612 841

Demand Flow Rate, veh/h 245 235 629 890

Vehicles Circulating, veh/h 738 446 165 275

Vehicles Exiting, veh/h 427 348 818 406

Follow-Up Headway, s 3.186 3.186 3.186 3.186

Ped Vol Crossing Leg, #/h 0 0 0 0

Ped Cap Adj 1.000 1.000 1.000 1.000

Approach Delay, s/veh 14.9 9.0 14.2 64.0

Approach LOS B A B F

Lane Left Left Left Left

Designated Moves LTR LTR LTR LTR

Assumed Moves LTR LTR LTR LTR

RT Channelized

Lane Util 1.000 1.000 1.000 1.000

Critical Headway, s 5.193 5.193 5.193 5.193

Entry Flow, veh/h 245 235 629 890

Cap Entry Lane, veh/h 540 723 958 858

Entry HV Adj Factor 0.959 1.000 0.973 0.945

Flow Entry, veh/h 235 235 612 841

Cap Entry, veh/h 518 723 933 811

V/C Ratio 0.454 0.325 0.657 1.037

Control Delay, s/veh 14.9 9.0 14.2 64.0

LOS B A B F

95th %tile Queue, veh 2 1 5 20
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Below curve, storage not needed for capacity.

Above curve, further analysis recommended.

KEY:

1,100

* DHV is total volume from both directions

**Speeds are posted speeds

Left-Turn Storage Guidelines: Two-Lane, Unsignalized 
Exhibit 1310-7a 

Warner Avenue & Suntop Drive
2018 PM Peak Hour Volumes With Divisions 1 & 2 
Total DHV: 411vph
Left Turn %: 121/411 = 29.4%
Speed Limit: 35 MPH

411

29.4
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Below curve, storage not needed for capacity.

Above curve, further analysis recommended.

KEY:

1,100

* DHV is total volume from both directions

**Speeds are posted speeds

Left-Turn Storage Guidelines: Two-Lane, Unsignalized 
Exhibit 1310-7a 

Warner Avenue & Suntop Drive
2033 PM Peak Hour Volumes With Full Buildout 
Total DHV: 432vph
Left Turn %: 110/432 = 25.5%
Speed Limit: 35 MPH

432

25.5
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1. Proposed Activity   
Under the proposed action, the landowner is proposing to develop a portion of a 105-acre parcel 
located in Enumclaw, Washington. The mixed use development will include single family lots, 
multi-family units, future development tracts, a park, storm drainage facility, roads, sensitive 
areas buffers and other open space (Rykels Engineering 2013). The land is currently managed as 
a dairy farm and contains a mix of pasture, crop fields, ditches, and farm buildings. 
 
The property contains or is near several ditched watercourses and three wetlands (Figure 1). The 
two on-site watercourses are presumed to be fish-bearing and are further described in Section 8 
of this report.  A wetland delineation was completed by Sewell Wetland Consulting (2013). 
 
The proposed action will affect watercourses and their buffers. Two watercourses wil be directly 
affected by the proposed action. Standard City of Enumclaw buffers (EMC 19.02.100) will be 
provided to all remaining watercourses.  Some grading will occur in stream buffers as needed to 
create suitable elevations. No native shrubs or trees will be affected and disturbed areas will be 
replanted. 
 
2. Drawings: Project drawings are provided separately by Rykles Engineering Group, Inc.  
3. Date: January 17, 2014 
4. Applicant: Suntop PUD 

Attn: Ken Krueger 
3207 W Lk Sammamish Parkway NE 
Redmond, Washington 98052 

5. Agent: Carl Hadley 
Cedarock Consultants, Inc. 

  19609 244th Avenue NE 
  Woodinville, Washington 98077  
6. Project Name:   Suntop PUD 
7. Location of Activity 

Section: NE¼ Sec 25 Township: 20N Range: 6E; and  
Section: NW¼ Sec 30 Township: 20N Range: 7E 
Waterbody: WRIA 9 – Drainages north to Newaukum Creek;  
 WRIA 10 – Drainages south to Boise Creek 
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Figure 1. Site map showing existing conditions with basin divide, watercourses, and wetlands. 
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8. Existing Environmental Conditions:  
Watercourses 
The project is divided roughly in half between WRIA 9 (Green River Watershed) and WRIA 10 
(White River Watershed) (Figure 1). The north part of the property drains north and west to a 
ditched watercourse system along the property boundary (Ditch B). 
 
A natural spring located near the middle of the northern parcel drains west through a ditched 
watercourse (Ditch A) to the western property boundary and then north to SR 410 (Figure 2). 
The natural spring was developed long ago as a source of domestic water and irrigation for the 
farm. Excess flow was piped about 50-feet west to a drainage ditch. The existing ditch is most 
correctly termed a “ditched watercourse”.  All other ditches on the site were dug where needed to 
drain stormwater runoff and interflow from adjacent fields and roads. 
 

 
Figure 2. Ditch A from spring. 

 
Figure 3. Ditch B. 

 
Ditch B (Figure 3) drains the west side of the parcel before discharging to Ditch A.  
 
The SR 410 ditch was evaluated to the headwaters and found to drain only the highway surface 
and a few small developed lots along the highway north and east of the property.  There does not 
appear to be any “natural” contributors of flow such as springs, wetlands, or other watercourses.  
The ditch is intermittently wet, relatively flat, silt bedded, and heavily congested with pasture 
grass.  No pools, riffles, or spawning habitat commonly used as salmon habitat was observed.  
However, the ditch is connected directly to fish-bearing waters and no obstacles to fish access 
were noted.  Some salmonid fish use could potentially occur during the winter when the ditch is 
flooded. 
 
A culvert under SR 410 carries the combined flow of Ditches A, Ditch B, and the SR 410 Ditch 
north to a larger drainage ditch that continues north approximately 2.0 miles to Newaukum 
Creek. Newaukum Creek is a tributary of the Green River.  This culvert appears to be fish-
passable. 
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The south part of the property in WRIA 10 drains via sheet flow and interflow to off-site 
drainage ditches located south and west (Lateral A) of the property.  Lateral A and its 
downstream watercourse were evaluated during processing of applications for adjacent 
developments.  
 
Fish Use 
The on-site ditch system in the WRIA 9 basin is connected to known fish-bearing watercourses 
north of SR 410. Coho salmon and resident trout are found in these watercourses.  There are no 
natural barriers that would prevent fish from accessing the property, nor from moving throughout 
the ditched system once they were on the property.  Habitat in both on-site ditches (A and B) is 
potentially suitable for winter rearing (though the quality is relatively poor).  Because of the 
perennial flow source from the on-site spring, habitat in Ditch A is also suitable for summer 
rearing.  Under existing conditions, the two on-site ditches are considered fish-bearing (Type F).  
No good quality spawning habitat was observed though small patches of gravel might offer some 
resident trout and possibly coho spawning opportunities.  Small resident fish have been observed 
in Ditch A (Sewell 2013) but there are no reports of spawning ever having been observed on the 
property. 
 
The SR 410 Ditch is a manmade feature dug in an area where no natural feature previously 
existed, and is not located downstream from any natural stream reach.  Fish presence is possible 
due to the absence of barriers between the ditch and known fish-bearing waters.  Under the 
Enumclaw Municipal Code (EMC 19.02) “Stream” means an aquatic area where surface water 
produces a channel, not including a wholly artificial channel, unless it is used by salmonids.  It is 
unknown if fish use occurs in the ditch.  Any use would probably be very temporary due to the 
absence of good habitat and intermittent flows.  While the SR 410 Ditch could nominally be 
defined as a Type F stream under the assumption of potential use, in reality it likely functions 
most frequently as a Type O water under EMC 19.02.100.C. 
 
A number of temporary (seasonal) ditches dug by the farmer to drain fields during the winter are 
also present.  These manmade features were dug in areas where no natural feature previously 
existed, are not located downstream from any natural stream reach, are not considered natural 
waters, and are not regulated by the state (WAC 222-16-031) or the City of Enumclaw (EMC 
19.02.100.C).  
 
Riparian Vegetation 
The property was cleared of almost all native vegetation and graded for use as pasture and crop 
lands long ago. The exception is a small patch of hemlock trees far from any watercourses 
(Figure 1).  Watercourses were dug along the lower edges of the property and in other locations 
where needed to efficiently move drainage to the property boundary.  Under existing conditions 
there is no vegetation adjacent to the watercourses other than pasture grasses and the occasional 
young shrub.  Watercourses are regularly maintained to remove growing vegetation. The rest of 
the site is farmed for crops or grazed by cattle. 
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9. Effects Analysis 
The proposed action includes one crossing of Ditch A and one crossing of the SR 410 Ditch as 
needed for the access road (Suntop Blvd N) to the property (Figure 4).  Much of the rest of the 
SR 410 Ditch in this area will be converted to a piped stormwater system as needed to widen the 
highway (see Rykels Sheet P5). 
 

Figure 4.  Proposed full span crossing of Ditch A (Detail from Rykels Sheet P5). 
 
The Ditch A crossing will be located at the site of an existing farm road crossing of the 
watercourse where overflow from the springs is piped about 60 feet west to the ditch (Figure 5). 

 
The new access road alignment over 
Ditch A is designed to take advantage 
of as much of the existing water 
crossing as possible. A bottomless arch 
culvert will be used to avoid any 
disturbance below ordinary high water 
where the future expanded road width 
must cross the ditch.  All Washington 
Department of Fish and Wildlife 
(WDFW) requirements for this 
crossing structure will be met though 
there is no habitat upstream of this 
point.  
 
Standard City of Enumclaw buffers 
(EMC 19.02.100) will be provided for 
proposed development near all on-site 

watercourses.  Some grading within the buffers could occur in the area around the future 
stormwater detention pond (Tract B) as needed to create suitable elevations. However, no native 
shrubs or trees will be affected and the area will be replanted. 
 

 
Figure 5.  Photo looking south at existing Ditch A  
crossing adjacent to spring. 

DITCH A 
CROSSING 
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The SR 410 Ditch will largely be converted to a piped stormwater system along the property 
frontage to allow widening of the highway and connection of the new access road to the 
property.  A curb and gutter system will be installed along the road. Catch basins will collect and 
divert surface water runoff to the stormwater system where it will be treated and detained. The 
water will eventually outlet at the existing confluence with Stream A. 

Direct Aquatic Habitat Impacts 
No in-water work is proposed to any of the on-site watercourses for this project.  A full spanning 
culvert will be built outside of the ordinary high water mark of Ditch A.  The SR-410 Ditch 
located off-site will be eliminated.  All work will be completed under terms of a Hydraulic 
Project Approval (HPA) to be issued by WDFW.   
 
Some manmade salmonid habitat in the SR 410 Ditch and in Ditch A will be eliminated or 
affected by development along the immediate stream bank.  This habitat is of very low quality so 
the overall impact to regional fisheries resources will be negligible.  Mitigation is proposed to 
improve salmonid habitat conditions within the plat as a compensatory measure. 

Prey Species Impacts 
Neither Ditch A or the SR-410 Ditch contain spawning habitat for any fish species.  Both ditches 
have highly degraded riparian buffers consisting of nearly 100 percent non-native grasses.  So 
insect production is minimal.  No significant effect on prey habitat or food supply for fish is 
expected. 

Water Quality Impacts 
All work that affects streams will be conducted under terms of the HPA to be issued for the 
project and under City of Enumclaw Critical Areas requirements.  Restrictions would normally 
limit work to a window between about July 15 through October 31. Ditch A is spring fed and 
will continue to contain flow all summer.  The SR-410 Ditch will likely be dry or damp.  While 
no in-water work is proposed, work immediately adjacent to a channel poses some water quality 
risk.  It is recommended that all flow be bypassed around the work area during the period the 
new culvert is being installed. With normal TESC measures, the potential for impacts to water 
quality in Ditch A and downstream will be low. 
 
The project site is relatively flat and poses no major erosion risks during site grading.  Site 
grading will require an NPDES permit from the Department of Ecology and use of Ecology 
mandated TESC measures. The overall risk to water quality on this site is minor.  

Water Quantity Impacts 
Groundwater under the site flows generally from east to west based on exploration pits 
completed by Associated Earth Sciences, Inc. (AESI 2008).  Seepage was found at depths 
between 2.5 and 6 feet below existing ground level with a static piezometric surface level of 
about 740 feet.  Site grading and excavation has the potential in some areas to intercept 
groundwater.  The quantity of flow from where groundwater is intercepted will depend on the 
location, depth, soil grain size, topography, and season.  Any proposed excavation to the west of 
the existing spring will almost certainly intercept groundwater.  Per recommendations made by 
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AESI (2008) it is assumed that groundwater intercepted during construction will be removed.  
We recommend that water intercepted in WRIA 9 be pumped west to Ditch A (after treatment if 
necessary) so that little change to instream flow in Ditch A would be expected.   
 
A stormwater pond in the WRIA 9 basin could interfere with groundwater movement if the pond 
is excavated below about elevation 740.  AESI (2008) recommended that any pond be planned 
above this elevation to reduce impacts from ground water on pond storage and liner materials.  
 
The onsite spring contributes virtually all of the flow in Ditch A. Because the source of flow for 
the spring is located east of the spring itself, grading and trenching in that area has a significant 
potential to influence water volumes.  It is assumed that if groundwater is intercepted, a 
permanent and dedicated underground piping system will be installed to collect the groundwater 
and deliver it to the natural receiving waterbody.  Assuming the water is kept cold and clean, and 
is delivered to the natural daylighting location at a relatively unobstructed rate, the overall effect 
on surface flows is expected to be minor. 

Riparian Function 
Under existing conditions there is no native vegetation within on-site riparian buffers and the SR 
off-site 410 Ditch other than forbs and a few young shrubs.  The vast majority of riparian 
vegetation consists of reed canarygrass, Himalayan blackberry, and pasture grasses (Figures 2, 3, 
and 5). While some regrading may be completed within the Ditch A buffer, impacts will be 
temporary and no significant long term effects on the quality or quantity of the buffers relative to 
existing conditions will occur.  Standard City of Enumclaw buffers (EMC 19.02.100) will be 
provided.  A comparison of functions and values of the riparian buffer pre-and post-development 
is provided in Table 1. 

10. Mitigation Measures 
Mitigation measures are listed below for the proposed activity.  
 
Impact Avoidance and Reduction Measures 

• All spring water intercepted during construction shall be collected at the source and piped 
to the natural receiving waterbody downslope.  If necessary, a permanent collection 
system will be constructed to collect and transport intercepted groundwater to the natural 
receiving water.  Groundwater transport shall occur via dedicated buried pipes to protect 
the temperature and quality of the water.  Groundwater shall not be mixed with 
stormwater and there is no need for detention or treatment. 

• All instream work shall be completed in the dry during the summer low flow season or as 
specified in the HPA required for the project from WDFW. 

• Disturbances to riparian buffers will be mitigated by replanting with appropriate native 
species. 

• All work in the channel shall be completed with clean equipment in good condition with 
no evidence of petroleum product leakage. All equipment shall be inspected, serviced, 
and cleaned in an upland site as necessary to prevent leakage or any contamination of the 
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water or substrate. 
• Emergency spill response and clean-up equipment shall be available on site during all 

work activities near a watercourse. At a minimum, this kit will include material for 
containment and clean-up of petroleum products. 

• All potentially hazardous material (e.g. fuel, lubricating fluids) shall be stored in an 
upland staging area. 

• No fueling or servicing of construction vehicles shall be permitted within 100 feet of a 
watercourse. 

• Telephone numbers of appropriate agency/department contacts shall be readily available 
on-site in case a spill should occur (e.g., Ecology, Fire Department Hazmat Team, Fire 
and Rescue).  

• Work shall follow all requirements of the HPA to be issued by the WDFW. 
 
Compensatory Measures 
The only potentially direct impact to fisheries resources is the loss of the SR 410 Ditch when the 
manmade watercourse is converted to a piped stormwater system.  While few if any fish are 
believed to use the channel under existing conditions due to very poor habitat, there will be a 
change in nutrient input.  Indirect and temporary effects of construction have also been 
identified.  The following measures should be considered to mitigate for the minor loss of habitat 
productivity that will occur with development of the project: 

• Installing native riparian vegetation along the Ditch A channel between Suntop Blvd N. 
and SR 410 will provide additional protection of the high quality water, new wildlife 
habitat, and new sources of native riparian nutrients and woody debris.  All of these 
factors will have year-round positive benefits to fish habitat in Ditch A and downstream.  
A new riparian buffer will also help to offset the loss of vegetation that currently 
contributes nutrients to the SR 410 Ditch. 

• Stormwater runoff from the south half of SR 410 should be detained and treated to help 
offset the current functions provided by the SR 410 Ditch.  
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Table 1 
Comparison of Watercourse Buffer Functions  

under Existing and Proposed (Mitigated) Conditions 
 
Buffer Function Existing Conditions Proposed Conditions Expected Change 

in Buffer Value 

Woody Debris 
Recruitment 

Any trees near the 
watercourses were 
eliminated long ago when 
the site was cleared and 
graded for farming. The 
grazed and tilled fields 
down to waters edge 
preclude future 
development of natural 
woody debris contribution.   

Future native buffer will 
remain undisturbed in 
perpetuity and should 
develop into mature 
condition over time.  
Seventy five foot buffer 
could ultimately provide 
a high percentage of the 
natural large woody 
debris contribution rate. 

Significant increase in 
potential for woody 
debris recruitment 
over time as Ditch A 
buffer vegetation 
matures. 

Temperature and 
Shade 

Overhanging grasses and 
blackberry provides poor 
to moderate shade. 
Entrenchment provides 
natural terrain shading in 
some locations. No natural 
tree canopy. Ditches  B 
and C are intermittent 
stream so summer shade is 
less important. 

Permanent riparian buffer 
should provide nearly 100 
percent of the natural 
shade and temperature 
control as the buffer 
matures.  Stream planting 
of native species would 
significantly decrease the 
time required to provide a 
functional buffer. 

Significant increase in 
shade and aquatic 
temperature protection 
over time as buffer 
vegetation matures. 

Beneficial 
Nutrient Sources 

Minimal natural 
productivity based on 
degraded buffers with low 
diversity and exotic plant 
species. 

Future buffer could 
provide nearly 100 
percent of the natural 
nutrient productivity. 

Potential significant 
increase in vegetative 
matter and terrestrial 
insect contribution. 

Sediment and 
Pollutant Control 

Fields and pasture drain 
directly to watercourses. 
Ag-chemical, fine 
sediment, and manure 
input. 

All surface water 
collected and treated to 
state standards before 
discharge. 

Improved water 
quality.  Reduced fine 
sediment, heavy 
metal, and fecal 
coliform input.  

Bank Stability Steep, poorly vegetated 
ditched banks in places. 
Cattle use of stream erodes 
banks. 

Increased root strength 
and elimination of cattle 
will help protect banks. 

Increased bank 
stability. 
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11. Conclusions 
The project site consists of an existing dairy farm. Two fish-bearing watercourses are located on 
the site.  One potentially fish-bearing water located off-site will be impacted by the development. 
All three watercourses consist of manmade ditches with minimal functional riparian vegetation.  
 
Under the proposed action approximately 90-feet of Ditch A will pass through a new bottomless 
culvert designed to avoid direct impacts to the existing channel. The crossing will meet WDFW 
fish passage requirements.   
 
All of the SR410 Ditch adjacent to the site will be converted to a piped stormwater system.  
Some low quality seasonal potential fish habitat will be eliminated.  Compensatory mitigation 
designed to improve salmonid habitat throughout approximately 1,200 feet of Ditch A is 
expected to compensate for any loss in the SR 410 Ditch by improving riparian function. 
 
The site is relatively flat and poses no unusual erosion hazards.  Development using standard 
Ecology and Enumclaw TESC measures are reasonably expected to be fully protective of water 
quality and aquatic habitat during the construction phase. 
 
Under the future developed condition, stormwater runoff will be collected, detained, and treated 
before release. This will replace the existing condition where runoff from the fields and pastures 
drains directly to the watercourses.  Standard City of Enumclaw buffers will be provided. Some 
grading may occur within buffers but impacts will be limited to grazed pasture grasses or tilled 
fields.  All stream and wetland buffers will be permanently protected and the Ditch A buffer will 
be planted with native species. Elimination of grazing and tilling from near the watercourses 
ensures future buffers will meet or exceed functions and values provided by the existing buffers. 
 
Any groundwater that is intercepted will be collected, piped underground, and released at its 
natural destination.  This will help protect the quantity and quality of spring water that makes up 
a large percentage of the flow in Ditches A and B. 
 
Based on the absence of potentially problematic construction issues, proposed and required 
mitigation measures, and a comparison between existing and future developed site conditions, 
development of the Suntop PUD site is not expected to have any significant adverse effects on 
fisheries resources or aquatic habitat. 
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1.0 INTRODUCTION 

 

This report describes jurisdictional wetlands and streams on the Suntop Farms property 

located on the south side of SR 410 in the City of Enumclaw, Washington (the "site").  

Specifically, the property consists of 4 abutting parcels with a total acreage of 

approximately 100 acres located in a portion of the South 1/2 of the NW 1/4 of Section 

30, Township 20 North, Range 7 east of the Willamette Meridian.   
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The property contains a working dairy farm that utilizes the entire property for grazing, 

and growing hay and corn.  The property also contains numerous barns, sheds, 

outbuildings and a single family home all concentrated on the northeast corner and east 

side of the site.  The rest of the property with the exception of one small stand of 15-20 

firs located near the center of the site is managed agricultural fields.   

 

The north side of the site is bordered by SR 410 and several commercial properties, the 

south side by SE 456
th

 Street, the east side by residential properties, and the west side by 

an apartment complex and several agricultural fields.  These abutting fields to the west 

have approved developments proposed on them and will be both single family and multi-

family residential developments in the near future. 

 

The proposed use of the site is the development of a residential subdivision with 

associated streets, storm water facilities and open space tracts.   

 

 

2.0 METHODS 

 

Ed Sewall of Sewall Wetland Consulting, Inc. most recently inspected the site in July of 

2013.    

 

The site was reviewed using methodology described in the Washington State Wetlands 

Identification Manual (WADOE, March 1997). This is the methodology currently 

recognized by the City of Enumclaw and the State of Washington for wetland 

determinations and delineations.  The site was also inspected using the methodology 

described in the Corps of Engineers Wetlands Delineation Manual (Environmental 

Laboratory, 1987), and the Western Mountains, Valleys and Coast region Supplement 

(Version 2.0) dated June 24, 2010, as required by the US Army Corps of Engineers.   Soil 

colors were identified using the 1990 Edited and Revised Edition of the Munsell Soil 

Color Charts (Kollmorgen Instruments Corp. 1990). 

 

The Washington State Wetlands Identification and Delineation Manual and the Corps of 

Engineers Wetlands Delineation Manual/Regional Supplement all require the use of the 

three-parameter approach in identifying and delineating wetlands.  A wetland should 

support a predominance of hydrophytic vegetation, have hydric soils and display wetland 

hydrology. To be considered hydrophytic vegetation, over 50% of the dominant species 

in an area must have an indicator status of facultative (FAC), facultative wetland 

(FACW), or obligate wetland (OBL), according to the National List of Plant Species That 

Occur in Wetlands: Northwest (Region 9) (Reed, 1988).  A hydric soil is "a soil that is 

saturated, flooded, or ponded long enough during the growing season to develop 

anaerobic conditions in the upper part".  Anaerobic conditions are indicated in the field 

by soils with low chromas (2 or less), as determined by using the Munsell Soil Color 

Charts; iron oxide mottles; hydrogen sulfide odor and other indicators.  Generally, 

wetland hydrology is defined by inundation or saturation to the surface for a consecutive 
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period of 12.5% or greater of the growing season.  Areas that contain indicators of 

wetland hydrology between 5%-12.5% of the growing season may or may not be 

wetlands depending upon other indicators.  Field indicators include visual observation of 

soil inundation, saturation, oxidized rhizospheres, water marks on trees or other fixed 

objects, drift lines, etc. Under normal circumstances, indicators of all three parameters 

will be present in wetland areas. 

 

Ed Sewall also conducted the field investigation of the site between January and April of 

2004, as well as an earlier reconnaissance of the site in July of 1994.  In 1994 several 

inclusions of hydric soil were observed on the site but no wetland hydrology was 

observed as it was a mid summer site inspection.  It was determined that based upon the 

farmed character of the property, the presence of numerous ditches and drain tiles and 

general historic alteration of the hydrology of the site and this portion of Enumclaw, only 

through an early growing season monitoring an delineation of the site would an accurate 

delineation be acquired.   

 

Starting in late January of 2004, Ed Sewall conducted a hydrologic monitoring of the 

areas of the site with hydric soil characteristics.  A total of 69 hydrologic monitoring 

points were located on the site.  At each point a soil pit was excavated to a depth of 18" 

and the pits were observed into the start of the growing season based upon soil    

 

Site Hydrology Monitoring Methods 
 

The site was visited between the period of January 2004-March 2, 2004 as well as again 

in that same period in 2008.   Generally the growing season in Enumclaw according to 

the Soil Survey starts on March 15
th

.   Based upon soil temperature >5 degrees Celsius 

(41 degrees F) at a depth of 19.7” below the surface, the site was in the growing season 

on February 23 of 2004, although no active plant growth was noted, we used this as a 

conservative start time to monitor site hydrology based on the soil temperature criteria.   

The site was monitored through April 2, 2004.  At that point in time areas that had 

contained the required continuous wetland hydrology were mapped as wetland and 

flagged in the field. 

 

A total of 69 data points were located on the site.  At each point a soil pit was excavated 

at least 16” deep.  At each pit observations of the level of standing water and soil 

saturation (if any) were recorded.  Additionally, general notes on irrigation water flow 

and direction were noted and photographs were also taken throughout the site. 

 

Ed Sewall conducted all of the fieldwork and used the hydrology criteria as described in 

the Washington State Wetlands Identification Manual (WADOE, March 1997) to 

determine the presence of any wetlands on the site. This is the methodology currently 

recognized by The US Army Corps of Engineers, City of Enumclaw and the State of 

Washington for wetland determinations and delineations.  Not all data points were 

permanently marked as problems with cattle trampling and plowing for corn planting 
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removed any flagging on the site.  Data points were plotted and mapped on several 

transects through the site and are readily relocated. 

 

 

3.0 OBSERVATIONS 

 

Prior to conducting fieldwork, a review of the various natural resource inventories was 

conducted.  Resources reviewed included the USDA Soil Survey for the site, the National 

Wetlands Inventory (NWI) map for the site, and the King County Sensitive Areas Folio 

and iMap website.   

 

Soil Survey 

 

According to the Soil Survey of King County, Washington (USDA SCS Snyder 1973), 

the site contains three types of soils, Shalcar muck, Buckley Loam and Alderwood 

gravelly sandy loam.  The extreme north and norwest end of the site contains a unit of 

Shalcar muck soils (map symbol Sm).  Shalcar muck soils are very poorly drained 

organic soils that consists of deposits of sedge peat   Organic soils such as Shalcar series 

are considered hydric or wetland soils.  However, many areas of Shalcar soils have been 

drained through the use of ditching and drain tiles to grow row crops and pasture grasses.  

In these areas the hydrology has been altered enough so that generally wetland hydrology 

criteria are no longer met. 
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The south side of the site is mapped as Buckley loam, a poorly drained soil formed in the 

Osceola mud flow.   .  

 

Buckley series are considered hydric or wetland soils.  However, many areas of Buckley 

soils have been drained through the use of ditching and drain tiles to grow row crops and 

pasture grasses.  In these areas the hydrology has been altered enough so that generally 

wetland hydrology criteria are no longer met. 

 

The east and southeast sides of the site are mapped as Alderwood gravelly sandy loam 

soils.  Alderwood soils are moderately well drained soils formed in glacial till.  

Alderwood soils are not considered wetland or "hydric" soils. 

 

National Wetland Inventory Map 

 

The National Wetland Inventory (NWI) map depicts a crescent-shaped area of emergent 

wetland in the area of Shalcar muck soils and extending from the spring on the north side 

of the site.   This is noted to be a wetland that was not field checked during this inventory 

process.   
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King County iMap 

 

According to the King County iMap website, no wetlands or streams are on or near the 

site. 

 
 

3.1 Field Observations 

 

As previously mentioned, the site consists entirely of grazed and mowed pasture with the 

exception of the gravel roads and driveway, homes and farm buildings, and a small 

cluster of Douglas fir near the center of the site.   

 

The topography of the site generally slopes from a high point along the east boundary 

down towards the western boundary.  The site is located on the topographical divide 

between areas that drain to the north and south from a highpoint near the middle of the 

site.  The pastures on the site have extensive "tile" drainage systems located within them, 

many of them recently refurbished to maintain drainage.  Several ditches are also located 

on the site primarily along the north and west borders of the property.   
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A significant feature on the property is the artesian spring located near the north side of 

the site just west of the farm buildings.  This spring is located at the toe of the hill and is 

very near the easternmost point of the mapped Shalcar soil series.  According to the 

owner Martin Holdener, his parents built the small building that contains the spring in the 

early 1950's, and used it to irrigate the pastures.  This irrigation practice continues to this 

day.  At that time (early 1950's), the Hodeners also placed the overflow from the spring 

into the ditch that heads west then north towards SR 410.  This appears to have done two 

things, it directed water that historically seeped or flowed out on the surface into the 

north pasture, away from this area and off the site more quickly.  The ditch it was placed 

in also acted to some degree to drain this area.  The Holdeners placed clay drain tile 

throughout the lower parts of the property to drain the soil for hay and crop production.  

It is evident that the large area of poorly drained Shalcar soils are a relic of a wetland 

hydrologic condition that existed prior to the early 1950's when this spring containment, 

and ditch construction occurred.  As a result of historic hydrologic alteration, the north 

pasture, as well as several other low spots on the pasture throughout the property have 

had their hydrology significantly altered from that which the underlying soil series 

suggest.  As a result, an early growing season hydrologic monitoring program was 

undertaken to determine the areas of the site that would meet wetland criteria under the 

1987 Corps Manual.  
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WETLANDS 

 

Three separate areas containing both hydric soils and wetland hydrology during the early 

growing season were found to exist on the site.  All of these areas are farmed and contain 

row crops and planted pasture grasses.  Two small isolated depressions in the corn field 

on the south side of the site, was well as a single un-drained area in the northwest corner 

of the site were determined to meet wetland criteria.  All other areas had no evidence of 

wetland hydrology.  Surprisingly, the area of organic Shalcar soils on the north end of the 

site was one of the driest with soil saturation at depths generally >18" with the exception 

of one monitoring point which had soil saturation at a depth of 14" following a period of 

heavy rain.  The drainage system in the north pasture has effectively drained this area.  

The outlets of drain tiles in this area were observed to have flowing water discharging 

into the spring/ditch throughout the winter and early growing season. 

 

Wetland A 

 

Wetland A is an area of un-drained pasture located on the northwest corner of the site.  A 

clear demarcation of the area of functioning drainage tiles on the south end formed a near 

straight line along this edge in this area.  The area was flagged with flags A1-A11 and is 

3.28 acres on-site.  A ditch borders this wetland along the property lines and drains water 

to the east towards the spring/ditch.  Water was generally stagnant in the ditch and no 

visible flow was observed.  Old clay tile outlets were observed along the edges of the 

ditch bordering Wetland A but no flow was observed coming out of them, clearly they no 

longer function in the area of Wetland A. 

 

As with the rest of the site other than those areas planted in corn, Wetland A is primarily 

tall fescue (Festuca arundinacea).  However, as this area has not been maintained as 

much as most of the site, a mix of hydrophytes including reed canary grass (Phalaris 

arundinacea), dock (Rumex crispus), and meadow foxtail (Alopecuris geniculatus) are 

also present.  Soil pits excavated within this area revealed soils similar to the Buckley 

loam soil series with a dark (10YR 3/2), mottled B-horizon was saturated within 6" of the 

surface in the early growing season. 

 

Using the US Fish and Wildlife Wetland Classification system, Wetland A would be 

classified as PEM1C (palustrine, emergent, persistent, seasonally flooded). 

 

Using the Department of Ecology’s Wetland Rating Form for Western Washington 

(WADOE Version 2, updated July 2006 & October 2008) as required by the City of 

Enumclaw, this depressional wetland scored a total of 34 points with 10 points for 

habitat.  This indicates a Category III wetland.  According to City of Enumclaw 

Municipal Code (EMC) Chapter 19.02.090C, Category III wetlands with a low habitat 

score with a high   have a 50’ buffer measured from the wetland edge. 
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Wetlands B & C 

 

Wetlands B and C consist of two isolated depressions in a corn field and are 0.48 and 

0.36 acres in size, respectively.  Both wetlands had corn stubble, as well as creeping 

buttercup, foxtail, and reed canary grass in them for vegetation during the delineation but 

soils were saturated to the surface in the centers of the wetlands and at -12" near the 

edges.  Wetland B was flagged with wire flags B1-B12, and Wetland C was flagged with 

wire flags C1-C9.   

 

Soil pits excavated within these wetlands revealed an Ap horizon with an average depth 

of 9" having a soil color of 10YR 2/2.    The underlying B-horizon has a color of 10YR 

3/2 with common, medium, distinct redoximorphic concentrations.   

 

Using the US Fish and Wildlife Wetland Classification system, Wetlands B & C would 

be classified as PEM1C (palustrine, emergent, persistent, seasonally flooded). 

 

Using the Department of Ecology’s Wetland Rating Form for Western Washington 

(WADOE Version 2, updated July 2006 & October 2008) as required by the City of 

Enumclaw, Wetlands B & C scored a total of 20 points with 6 points for habitat.  This 

indicates a Category IV wetland.  According to City of Enumclaw Municipal Code 

(EMC) Chapter 19.02.090C, Category IV wetlands with a low habitat score with a high   

have a 25’ buffer measured from the wetland edge. 

 

STREAMS 

 

The ditch system that carries runoff from the spring on-site acts as the headwater to Clear 

Creek.  The ditch is a straight line feature that varies in depth from 8' deep near the spring 

to approximately 3' deep near the north end of the ditch where it exits to the north under 

SR 410.  The bottom of the ditch is a mix of sand, mud and patches of gravel.  The east 

end of the ditch has heavy Himalayan blackberry cover on its edges.  The rest of the ditch 

has only grasses.  Some areas of the ditch have a dense cover of water cress (Rorippa 

spp.) and the north end has a dense cover of reed canary grass along its banks and edge.   

Small fish which appear to be salmonids (presumably cutthroat trout) were observed in 

the channel during a site visit in August, 2004 with Travis Nelson, Habitat Biologist with 

Washington Department of Fish and Wildlife.   

 

Although the ditch offers little habitat, the spring itself is the headwater of this creek 

system and provides clear, cool water to this stream.   

 

Based upon the use of the ditch by fish, perennial flow, and bank width, this stream 

would be considered a Type F water under City of Enumclaw Code.  Typically Type F 

waters have a 75’ buffer measured from the ordinary high water mark. 
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BUFFERS 

 

The buffers of these wetlands are all farmed and offer some ability to treat water quality 

through filtering in the case of Wetland A where the buffer is vegetated with a pasture 

grass mix.  The buffers of Wetlands CB & C are of little function as they are corn 

stubble.   

 

FUNCTIONS AND VALUES 

 

The wetlands on site are low value features with the exception of the current function of 

the production of crops and forage.  The wetlands do store a small amount of surface 

water, which in the case of Wetland A may attenuate some flood events along the 

Spring/Ditch.  Wetlands B & C are isolated s they do not provide this function.  All of 

these wetlands may provide some groundwater recharge.  Habitat use of the wetlands is 

limited to small rodents and some foraging in the winter by waterfowl. 

 

 

4.0 REGULATIONS 

 

In addition to the wetland regulations previously described for wetlands and streams, 

certain activities (filling and dredging) within "waters of the United States" may fall 

under the jurisdiction of the US Army Corps of Engineers (ACOE).  The ACOE regulates 

all discharges into "waters of the United States" (wetlands) under Section 404(b) of the 

Clean Water Act.  

 

Due to the increasing emphasis on Endangered Species Act compliance for all fills of 

Waters of the United State and Waters of the State, both the Corps of Engineers and 

Washington Department of Ecology should be contacted regarding permit conditions, 

compliance, and processing prior to commitment to any fill of wetlands or streams for 

this project. 
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5.0 PROPOSED PROJECT & CONCEPTUAL MITIGATION 

 

The proposed project is the subdivision of the site into single-family residential lots.   

Currently, no impacts to wetlands, streams or their buffers are proposed.   

 

As required by Code, wetlands with degraded buffers must be restored.  As a result the 

current Phase 1 will include a native vegetation restoration planting plan for the buffers 

of Wetlands B & C to be prepared prior to final approval of the plat.   

 

If you have any questions or require any additional information, please feel free to 

contact me at (253) 859-0515 or by email at esewall@sewallwc.com . 

 

Sincerely, 

Sewall Wetland Consulting, Inc. 

 
Ed Sewall 

Senior Wetland Ecologist 

PWS#212 
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A 
Wetland name or number 

Name of wetland ( i f known): 

5 ^ ~ > \ < ^ / 
i WETLAND RATING FORM - WESTERN WASHINGTON 

Version 2 - Updated July 2006 to increase accuracy and reproducibility among users 
Updated Oct 2008 with the new WDFW definitions for priority habitats 

Date of site visit: 15 zoij 

Rated by SPg* <<&tss/\/ Trained by Ecology? Yes_No Date of training^ 

SEC: TWNSHP: RNGE: Is S/T/R in Appendix D? Yes No 

Map of wetland unit: Figure Estimated size 

SUMMARY O F R A T I N G 

Category based on I1JNCTJ0NS provided by wetland 
i i i m_tZ fv 

Category I = Score >=70 
Category If = Score 51-69 
Category HI = Score 30-50 
Category IV = Score < 30 

Score for Water Quality Functions 

Score for Hydrologic Functions 

Score for Habitat Functions 

T O T A L score for Functions 
/ / J 

Category based on SPECIAL CHARACTERISTICS of wetland 
I II Does not Apply x 

Final Category (choose the "highest" category from above) 

Wetland 1-nit hm Speiinl 1*1 Witland HCM Chv. 

Estuarine Depressional > 
Natural Heritage Wetland Riverine 
Bog Lake-fringe 
Mature Forest Slope 
Old Growth Forest Flats 
Coastal Lagoon Freshwater Tidal 
Interdunal / None of the above Check i f unit has multiple 

HGM classes present 

Wetland Rating Form - western Washington 1 
version 2 To be used with Ecology Publication 04-06-025 

August 2004 

Wetland name or number 

Does the wetland unit being rated meet any of the criteria below? 
I f you answer YES to any of the questions below you will need to protect the wetland 
according to the regulations regarding the special characteristics found in the wetland. 

Check List fur Wetlands rh.it \taj Need Additional Protection 
(in addition in the protection recommended fur its categem) 

YES NO 

SPl. Has the wetland unit been documented as a habitat for any Federally listed 
Threatened or Endangered animal or plant species (T/E species)? 
For the purposes of this rating system, "documented" means the wetland is on the 
appropriate state or federal database. w 
SP2. Has the wetland unit been documented as habitat for any State listed 
Threatened or Endangered animal species? 
For the purposes of this rating system, "documented" means the wetland is on the 
appropriate state database. Note: Wetlands with State listed plant species are 
categorized as Category I Natural Heritage Wetlands (see p. 19 of data form). / 
SP3. Does the wetland unit contain individuals of Priority species listed by the 
WDFW for the state? 

SP4. Does the wetland unit have a local significance in addition to its functions'} 
For example, the wetland has been identified in the Shoreline Master 
Program, the Critical Areas Ordinance, or in a local management plan as 
having special significance. 

To complete the next part of the data sheet you will need to determine the 
Hvdroseomorphic Class of the wetland beins rated. 

The hydrogeomorphic classification groups wetlands into those that function in similar ways. This 
simplifies the questions needed to answer how well the wetland functions. The Hydrogeomorphic 
Class of a wetland can be determined using the key below. See p. 24 for more detailed instructions 
on classifying wetlands. 

Wetland Rating Form - western Washington 2 
version 2 Updated with new WDFW definitions Oct 2008 

August 2004 
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Wetland name or number 

Classification of Wetland Units in Western Washington 

If the h.>ill iilogic Lrhmii listed in rach quwf ion do not •ppij t« tbr enur* O J W being 
ruled, you prohabt) nave » unit with imilriplr R G M tbann. In thn ca* . identify whkn 
bydrotogjc criteria hi question* 1-1 apply, and go to Question & 

. - - - ' - • • - -

1. Are ttewaterTeyels in the entire unit usually controlled by tides (i.e. except during floods)? 
<^TsT6 - go t o 2 ^ ^ > Y E S - the wetland class is Tidal Fringe 

IFyesTisthe salinity of the water during periods of annual low flow below 0.5 ppt (parts per 
thousand)? Y E S - Freshwater Tidal Fringe NO - Saltwater Tidal Fringe (Estuarine) 

If your wetland can be classified as a Freshwater Tidal Fringe use the forms for Riverine 
wetlands. If it is Saltwater Tidal Fringe it is rated as an Estuarine wetland. Wetlands that 
were called estuarine in the first and second editions of the rating system are called Salt 
Water Tidal Fringe in the Hydrogeomorphic Classification. Estuarine wetlands were 
categorized separately in the earlier editions, and this separation is being kept in this 
revision. To maintain consistency between editions, the term "Estuarine" wetland is kept. 
Please note, however, that the characteristics that define Category I and I I estuarine 
wetlands have changed (see p. ). 

2. The entire wetland unit is flat and precipitation is the only source (>90%) of water to it. 
Groundwater and surface water runoff are NOT sources of water to the unit. 
N O - g o to 3 Y E S - The wetland class is Flats 

I f your wetland can be classified as a "Flats" wetland, use the form for Oepressional 
wetlands. 

3. Does the entire wetland unit meet both of the following criteria? 
The vegetated part of the wetland is on the shores of a body of permanent open water 

(•without any vegetation on the surface) at least 20 acres (8 ha) in size; 
. At leas|30% of the open water area is deeper than 6.6 ft (2 m)? 

NO - go Jo4 Y E S - The wetland class is Lake-iringe (Lacustrine Fringe) 

4. Does the entire wetland unit meet all of the following criteria? 
The wetland is on a slope {slope can be very gradual), 
The water flows through the wetland in one direction (unidirectional) and usually 
comes from seeps. It may flow subsurface, as sheetflow, or in a swale without 
distinct banks. 
The water leaves the wetland without being impounded? 
NOTE: Surface water does not pond in these type of wetlands except occasionally in 
very small and shallow depressions or behind hummocks (depressions are usually 
<3ft diameter and less than 1 foot deep). 

NO - go teT5 ) Y E S - The wetland class is Slope 

Wetland Rating Form - western Washington 3 
version 2 Updated with new WDFW definitions Oct 2008 

August 2004 

Wetland name or number 

5. Does the entire wetland unit meet all of the following criteria? 
The unit is in a valley, or stream channel, where it gets inundated by overbank 
flooding from that stream or river 
The overbank flooding occurs at least once every two years. 

NOTE: The riverine unit can contain depressions that are filled with water when the river is 
_naLflapding. 

-̂"**"NO - go to 6 Y E S - The wetland class is Riverine 

*6, It lln imire wetland unit in a topographic depression in which water ponds, or is saturated to the 
surface, at some time during the ye»—This means that any outlet, if present, is higher than the 
interior of the wetlandr' ~—^ ~ 

NO - go to 7 Y^SS^Thewetland class is Depressional 

7. Is the entire wetland unit located in a very flat area with no obvious depression and no overbank 
flooding. The unit does not pond surface water more than a few inches The unit seems to be 
maintained by high groundwater in the area. The wetland may be ditched, but has no obvious 
natural outlet. 

NO - go to 8 Y E S - The wetland class is Depressional 

8. Your wetland unit seems to be difficult to classify and probably contains several different HGM 
clases. For example, seeps at the base of a slope may grade into a riverine floodplain, or a small 
stream within a depressional wetland has a zone of flooding along its sides. GO BACK AND 
IDENTIFY WHICH OF THE HYDROLOGIC REGIMES DESCRIBED IN QUESTIONS 1-7 
APPLY TO DIFFERENT AREAS IN THE UNIT (make a rough sketch to help you decide). Use 
the following table to identify the appropriate class to use for the rating system i f you have several 
HGM classes present within your wetland. NOTE: Use this table only i f the class that is 
recommended in the second column represents 10% or more of the total area of the wetland unit 
being rated. I f the area of the class listed in column 2 is less than 10% of the unit; classify the 
wetland using the class that represents more than 90% of the total area. 

//' i l/i ViUbc'i tii/wi the ticllariiunl In mr' rjb'd .'/•'*/• la'. I I t m Kt.t.ng 
Slope + Riverine Riverine 
Slope + Depressional Depressional 
Slope +• Lake-fringe Lake-fringe 
Depressional + Riverine along stream within boundary Depressional 
Depressional + Lake-fringe Depressional 
Salt Water Tidal Fringe and any other class of freshwater 
wetland 

Treat as ESTUARINE under 
wetlands with special 
characteristics 

I f you are unable still to determine which of the above criteria apply to your wetland, or i f you 
have more than 2 HGM classes within a wetland boundary, classify the wetland as Depressional 
for the rating. 
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Wetland name or number 

D Dcprauuonal and Flat* Wetlands 
WATER QUALITY FUNCTIONS - Indicators thai the wetland unit iiinchoni to 

Points 
iH> i teotw 

VKrtKftj 

improve water qualilj 

Points 
iH> i teotw 

VKrtKftj 

D D 1. Does the wetland unit have the potential to improve water quality? (seep.38) 

D 

D 1.1 Characteristics of surface water flows out of the wetland: 
Unit is a depression with no surface water leaving it (no outlet) points ~ 3 
Unit has an intermittently flowing, OR highly constricted permanently flowing outlet f$6tnts~^2^ 
Unit has an unconstricted, or slightly constricted, surface outlet {permanently flawing) points = 1 
Unit is a "flat" depression (Q. 7 on key), or in the Flats class, with permanent surface outflow and 
no obvious natural outlet and/or outlet is a man-made ditch points = 1 
(If ditch is not permanently flowing treat unit as "intermittently flowing ") 

Provide photo or drawing 

Figure 

2 . 
S 1.2 The soil 2 inches below the surface (or dufflayer) is clay or organic (useNRCS 

D 
definitions} 

YES points = 4 
NO points' = C ? C O 

D 

D 1.3 Characteristics of persistent vegetation (emergent, shrub, and/or forest Cowardin class) 
Wetland has persistent, ungrazed, vegetation > - 95% of area points = 5 
Wetland has persistent, ungrazed, vegetation > = 1/2 of area points = 3 
Wetland has persistent, ungrazed vegetation > = 1/10 of area points = 1 
Wetland has persistent, ungrazed vegetation <1/10 of area points = 0 

Map of Cowardin vegetation classes 

Figure 

D 

Dl .4 Characteristics of seasonal ponding or inundation. 
This is the area of the wetland unit that is ponded for at least 2 months, but dries out 

sometime during the year. Do not count the area that is permanently ponded Estimate 
area as the average condition 5 out of JOyrs. 
Area seasonally ponded is > M total area of wetland points^A. 
Area seasonally ponded is > '/< total area of wetland ^^jiomtsjpr' 
Area seasonally ponded is < 'A total area of wetland points = 0 

Map of Hydroperlods 

Figure 

D Total for D 1 Add the points in the boxes above 
1 H 

D D 2. Does the wetland unit have the opportunity to improve water duality? 
Answer YES if you know or believe there are pollutants in groundwater or surface water 
coming into the wetland that would otherwise reduce water quality in streams, lakes or 

(see p. 44) 

groundwater downgradient from the wetland. Note which of the following conditions 
provide the sources ofpollutants. A unit may have pollutants coming from several 
sources, hut any single source would qualify as opportunity. 

— Grazing in the wetland or within 150ft 
— JSitreated stormwater discharges to wetland 

Tilled fields or orchards within 150 ft of wetland 

groundwater downgradient from the wetland. Note which of the following conditions 
provide the sources ofpollutants. A unit may have pollutants coming from several 
sources, hut any single source would qualify as opportunity. 

— Grazing in the wetland or within 150ft 
— JSitreated stormwater discharges to wetland 

Tilled fields or orchards within 150 ft of wetland 
— A stream or culvert discharges into wetland that drains developed areas, residential areas, 

farmed fields, roads, or clear-cut logging 
— Residential, urban areas, golf courses are within 150 ft of wetland multiplier 
— Wetland is fed by groundwater high in phosphorus or nitrogen 
— Other 

YES fniuitiplierisX-.""* NO multiplier is 1 
z . 

D T O T A L - Water Oualitv Functions MUMDIV the score from D l bv D2 
Add score to table on p. 1 
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D Depressional and Flats Wetlands 
HYDROLOGIC FUNCTIONS - Indicators that the wetland unit functions to 

reduce flooding and stream degradation 
D 3. Does the wetland unit have the potential to reduce flooding and erosion? 

Points 

toalyt s&te 

(see p. 46) | D 

D 

D 3.1 Characteristics of surface water flows out of the wetland unit 
Unit is a depression with no surface water leaving it (no outlet) points = 4 
Unit has an intermittently flowing, OR highly constricted permanently flowing outlet &oJnts = J* 
Unit is a "flat" depression (Q. 7 on key), or in the Flats class, with permanent surface outflow and 
no obvious natural outlet and/or outlet is a man-made ditch points = 1 
(Ifditch is not permanently flowing treat unit as "intermittently flowing ") 
Unit has an unconstricted, or slightly constricted, surface outlet (permanently flowing) points = 0 

D 3.2 Depth of storage during wet periods 
Estimate the height ofponding above the bottom of the outlet. For units with no outlet 
measure from the surface of permanent water or deepest part (if dry). 
Marks of ponding are 3 ft or more above the surface or bottom of outlet points = 7 
The wetland is a "headwater" wetland" points = 5 
Marks of ponding between 2 ft to < 3 ft from surface or bottom of outlet points = 5-—I 
Marks are at least 0.5 ft to < 2 ft from surface or bottom of outlet Cnoints - T 
Unit is flat (yes to Q. 2 or Q. 7 on key) but has small depressions on the surface that trap 

water points = 1 
Marks of ponding less man 0.5 ft points = 0 

D 

_ D 

D 

D 

D 3.3 Contribution of wetland unit to storage in the watershed 
Estimate the ratio of the area of upstream basin contributing surface water to the wetland 

to the area of the wetland unit itself. 
The area of the basin is less than 10 times the area of unit points = 5 
The area of the basin is 10 to 100 times the area of the unit i PPis i [3> 
The area of the basin is more than 100 times the area of the unit points = 0 
Entire unit is in the FLATS class points - 5 
Total for D 3 Add the points in the boxes above 

D 4. Does the wetland unit have the opportunity to reduce flooding and erosion? 
Answer YES if 1he unit is in a location in the watershed where the flood storage, or 
reduction in water velocity, it provides helps protect downstream property and aquatic 
resources from flooding or excessive and/or erosive flows. Answer NO if the water 
coming into the wetland is controlled by a structure such as flood gate, tide gate, flap 
valve, reservoir etc. OR you estimate that more man 90% of the water in the wetland is 
from groundwater in areas where damaging groundwater flooding does not occur. 
Note which of the following indicators of opportunity apply. 

— ^Wettafid is in a headwater of a river or stream that has flooding problems 
— Wetland drains to a river or stream that has flooding problems 
— Wetland has no outlet and impounds surface runoff water that might otherwise 

flow into a river or stream that has flooding problems 
— Other 

Y E S multiplier tsjf NO multiplier is 1 

(see p. 49) 

T O T A L - Hydrologic Functions Multiply the score from D 3 by D 4 
Add score to table on p. 1 

multiplier 

z 
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Wetland name or number 

These questions apply to wetland* of all HUM dasseo. 
HABIT AT r UNC TIONS - Indicator* that unit functions to pro\e important habitat 

Puinb 
(tfUV 1 ft.OK 

H 1. Does the wetland unit have the potential to provide habitat for manv species? 
H 1.1 Veeetation structure (see o. 72) 

Check the types of vegetation classes present (as defined by Cowardin)- Size threshold/or each 
class is 'A acre or more than 10% of the area if unit is smaller than 2.5 acres. 

Ajuatic bed 
.Emergent plants 

Scrub/shrub (areas where shrubs have >30% cover) 
Forested (areas where trees have >30% cover) 

If the unit has a forested class check if: 
The foresled class has 3 out of 5 strata (canopy, sub-canopy, shrubs, herbaceous, 

moss/ground-cover) that each cover 20% within the forested polygon 
Add the number of vegetation structures that qualify. If you have: 

4 structures or more points = 4 
Map of Cowardin vegetation classes 3 structures points = 2 

2 structures points = 1 
1 structure points = 0 

Figure 

€^ 
H 1.2. Hvdroperiods (seep. 73) 

Check the types of water regimes (hydroperiods) present within the wetland. The water 
regime has to cover more than 10% of the wetland or V, acre to count, (see text for 
descriptions of hydroperiods) 

Permanently flooded or inundated 4 or more types present points = 3 
-"Seasonally flooded or inundated 3 types present points = 2 

Occasionally flooded or inundated 2 types present point = 1 
Saturated only 1 type present points *= 0 

Permanently flowing stream or river in, or adjacent to, the wetland 
Seasonally flowing stream in, or adjacent to, the wetland 
Lake-fringe wetland - 2 points 
Freshwater tidal wetland = 2 points Map of hydroperiods 

Figure 

/ 
H 1.3. Richness of Plant Species (seep. 75) 

Count the number of plant species in the wetland that cover at least 10 ft2, {different patches 
of the same species can be combined to meet the size threshold) 

You do not have to name the species. 
Do not include Eurasian Milfoil, reed canarygrass, purple loosestrife, Canadian Thistle 

If you counted: > 19 species points = 2 
List species below if you want to: 5-19 species points =J 

< 5 species ('points = © 

Total for page 
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H 1.4. Interspersion of habitats (see p. 76) 
Decide from the diagrams below whether interspersion between Cowardin vegetation 
classes (described in H 1.1), or the classes and unvegetated areas (can include open water or 
mudflats) is high, medium, low, or none. 

, None = 0 p o i n t s j Low = 1 point Moderate = 2 points 

^s^* [riparian braided channels] 
High = 3 points 

NOTE: If you have four or more classes or three vegetation classes and open water 
the rating is always "high". Use map of Cowardin vegetation classes 

:igure 

a 
H 1.5. Special Habitat Features: (seep. 77) 

Check the habitat features that are present in the wetland The number ofchecks is the 
number of points you put into the next column. 

Large, downed, woody debris within the wetland (>4in. diameter and 6 ft long). 
Standing snags (diameter at the bottom > 4 inches) in the wetland 
Undercut banks are present for at least 6.6 ft (2m) and/or overhanging vegetation extends at 
least 3.3 ft (lm) over a stream (or ditch) in, or contiguous with me unit, for at least 33 ft 
(10m) 

Stable steep banks of fine material that might be used by beaver or muskrat for denning 
(>30degree slope) OR signs of recent beaver activity are present (cut shrubs or trees that 
have not yet turned grey/brown) 

At least 'A acre of thin-stemmed persistent vegetation or woody branches are present in areas 
that are permanently or seasonally inundated, (structures for egg-laying by amphibians) 
Invasive plants cover less than 25% of the wetland area in each stratum of plants 

NOTE: The 20% stated in early printings of the manual on page 78 is an error. o 
H 1. T O T A L Score - potential for providing habitat 

Add the scores from Ml, HI.2, H1.3, HI.4, H1.5 
i i 
{ i 

Comments 
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H 2. Does the wetland unit have the opportunity to provide habitat for many species? 
H2.1Buffjas (seep. SO) 
Choose the description that best represents condition of buffer of wetland unit. The highest scoring 
criterion that applies to the wetland is to be used in the rating. See text for definition of 
"undisturbed." 

— 100 m (330ft) of relatively undisturbed vegetated areas, rocky areas, or open water >95% 
of circumference. No structures are within the undisturbed part of buffer, (relatively 
undisturbed also means no-grazing, no landscaping, no daily human use) Points - 5 

— 100 m (330 ft) of relatively undisturbed vegetated areas, rocky areas, or open water > 
50% circumference. Points = 4 

— 50 m (170ft) of relatively undisturbed vegetated areas, rocky areas, or open water >95% 
circumference. Points = 4 

— 100 m (330ft) of relatively undisturbed vegetated areas, rocky areas, or open water > 25% 
circumference,. Points = 3 

— 50 m (170ft) of relatively undisturbed vegetated areas, rocky areas, or open water for > 
50% circumference. Points = 3 

If buffer does not meet any of the criteria above 
— No paved areas (except paved trails) or buildings within 25 m (80ft) of wetland_>55%^ 

circumference. Light to moderate grazing, or lawns are OK. P̂oints = 2^ 
— No paved areas or buildings within 50m of wetland for >50% circumferences •"""""^ 

Light to moderate grazing, or lawns are OK. Points = 2 
— Heavy grazing in buffer. Points = 1 
— Vegetated buffers are <2m wide (6.6ft) for more than 95% of the circumference (e.g. tilled 

fields, paving, basalt bedrock extend to edge of wetland Points = 0. 
— Buffer does not meet any of the criteria above. Points = 1 

Aerial photo showing buffers 
H 2.2 Corridors and Connections (seep. SI) 

H 2.2.1 Is the wetland part of a relatively undisturbed and unbroken vegetated corridor 
(either riparian or upland) that is at least 150 ft wide, has at least 30% cover of shrubs, forest 
or native undisturbed prairie, that connects to estuaries, other wetlands or undisturbed 
uplands that are at least 250 acres in size? (dams in riparian corridors, heavily used gravel 
roads, paved roads, are considered breaks in the corridor). 

YES = 4 points (go to H 2.3) KfO = go toTJ^l 
H 2.2.2 Is the wetland part of a relatively undisturbed and inbiokeirvegetated corridor 
(either riparian or upland) that is at least 50ft wide, has at least 30% cover of shrubs or 
forest, and connects to estuaries, other wetlands or undisturbed uplands that are at least 25 
acres in size? OR a Lake-fringe wetland, if it does not have an undisturbed corridor as in 
the question above? r" " ^ " ^ 

YES = 2 points (go to H 2.3) NO l fgX3 
H 2.2.3 Is the wetland: 

vrithin 5 mi (8km) of a brackish or salt water estuary OR 
within 3 mi of a large field or pasture (>40 acres) OR 
within 1 ml ofalajce greater than 20 acres? 

.» ̂  > NO =•= 0 points y E S ^ l j » i n j j L > 

Total for page_ 
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H 2.3 Near or adjacent to other priority habitats listed bv WDFW (see new and complete 
descriptions of WDFW priority habitats, and the counties in which they can be found, in 
thePHS report httD://wdfw.wa.sov/hab/phsus1.htm i 

Which of the following priority habitats are within 330ft (100m) of the wetland unit? NOTE: the 
connections do not have to be relatively undisturbed 

Aspen Stands: Pure or mixed stands of aspen greater than 0.4 ha (1 acre). 
Biodiversity Areas and Corridors: Areas of habitat that are relatively important to various 

species of native fish and wildlife (full descriptions in WDFW PHS report p. 152). 
Herbaceous Balds: Variable size patches of grass and forbs on shallow soils over bedrock. 
Old-growth/Marure forests: fOld-erowth west of Cascade crest) Stands of at least 2 tree 

species, forming a multi-layered canopy with occasional small openings; with at least 20 
trees/ha (8 trees/acre) > 81 cm (32 in) dbh or > 200 years of age. (Mature forests) Stands 
with average diameters exceeding 53 cm (21 in) dbh; crown cover may be less that 100%; 
crown cover may be less that 100%; decay, decadence, numbers of snags, and quantity of 
large downed material is generally less than that found in old-growth; 80 - 200 years old 
west of the Cascade crest. 

_Oregon white Oak: Woodlands Stands of pure oak or oak/conifer associations where 
canopy coverage of me oak component is important (full descriptions in WDFW PHS 

Sreportp. 158). 
Riparian: The area adjacent to aquatic systems with flowing water that contains elements of 

both aquatic and terrestrial ecosystems which mutually influence each other. 
Westside Prairies: Herbaceous, non-forested plant communities that can either take the 

form of a dry prairie or a wet prairie (full descriptions in WDFW PHS report p. 161). 
Instream: The combination of physical, biological, and chemical processes and conditions 

that interact to provide functional life history requirements for instream fish and wildlife 
resources. 

Nearshore: Relatively undisturbed nearshore habitats. These include Coastal Nearshore, 
Open Coast Nearshore, and Puget Sound Nearshore. (full descriptions of habitats and the 
definition of relatively undisturbed are in WDFW report: pp. 167-169 and glossary in 
Appendix A). 

Caves: A naturally occurring cavity, recess, void, or system of interconnected passages under 
the earth in soils, rock, ice, or other geological formations and is large enough to contain a 
human. 

Cliffs: Greater than 7.6 m (25 ft) high and occurring below 5000 ft. 
Talus: Homogenous areas of rock rubble ranging in average size 0.15 - 2.0 m (0.5 - 6.5 ft), 

composed of basalt, andesite, and/or sedimentary rock, including riprap slides and mine 
tailings. May be associated with cliffs. 

Snags and Logs: Trees are considered snags if they are dead or dying and exhibit sufficient 
decay characteristics to enable cavity excavation/use by wildlife. Priority snags have a 
diameter at breast height of > 51 cm (20 in) in western Washington and are > 2 m (6.5 ft) in 
hei ght. Priority logs are > 30 cm (12 in) in diameter at the largest end, and > 6 m (20 ft) 
long. 

If wetland has 3 or more priority habitats = 4 points 
If wetland has 2 priority habitats = 3 points 
If wetland has 1 priority habitat = 1 point No habitats = 0 points 

Note: All vegetated wetlands are by definition a priority habitat but are not included in this 
list. Nearby wetlands are addressed in question H 2.4) 
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H 2.4 Wetland Landscape (choose the one description of the landscape around the wetland that 
best fits) (seep. 84) 

There are at least 3 other wetlands within ft mile, and the connections between them are 
relatively undisturbed (light grazing between wetlands OK, as is lake shore with some 
boating, but connections should NOT be bisected by paved roads, fill, fields, or otheju^sKy. 
development. (jx>ints^_S^J 

The wetland is Lake-fringe on a lake with little disturbance and there are 3 other laKS f̂ruige 
wetlands within ft mile points = 5 

There are at least 3 other wetlands within ft mile, BUT the connections between them are 
disturbed points = 3 

The wetland is Lake-fringe on a lake with disturbance and there are 3 other lake-fringe 
wetland within ft mile points = 3 

There is at least 1 wetland within ft mile. points = 2 
There are no wetlands within ft mile. points = 0 

H 2. TOTAL Score - opportunity for providing habitat 
Add the scoresfrom H2.1.H2.2, H2.3, H2.4 

f . l . . 
TOTAL for H 1 from page 14 

Total Score for Habitat Functions - add the points for H 1, H 2 and record the result on 
P . l 

.__ 
/t> 
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CATEGORIZATION BASED ON SPECIAL CHARACTERISTICS 

Please determine if the wetland meets the attributes described below and circle the 
appropriate answers and Category. 

Wetland Type 
Check off any criteria that apply to the wetland Circle the Category when the 
appropriate criteria are met. 

Category 

SC 1.0 Estuarine wetlands (see p. 86) 
Does the wetland unit meet the following criteria for Estuarine wetlands? 

— The dominant water regime is tidal, 
— Vegetated, and 
— With a salinity greater than 0.5 ppt. JS"^ 

YES = Go to SC 1.1 NO ' " ^ 

SC 1.1 Is the wetland unit within a National Wildlife Refuge, National Park, 
National Estuary Reserve, Natural Area Preserve, State Park or Educational, 
Environmental, or Scientific Reserve designated under WAC 332-30-151? 

YES - Category I NO go to SC 1.2 

Cat I 

SC 1.2 Is the wetland unit at least 1 acre in size and meets at least two of the 
following three conditions? YES = Category I NO = Category I I 
— The wetland is relatively undisturbed (has no diking, ditching, filling, 

cultivation, grazing, and has less than 10% cover of non-native plant 
species. I f the non-native Spartina spp. are the only species that cover 
more than 10% of the wetland, then the wetland should be given a dual 
rating (I/II). The area of Spartina would be rated a Category I I while the 
relatively undisturbed upper marsh with native species would be a 
Category I . Do not, however, exclude the area of Spartina in 
determining the size threshold of 1 acre. 

— At least 'A of the landward edge of the wetland has a 100 ft buffer of 
shrub, forest, or un-grazed or un-mowed grassland. 

— The wetland has at least 2 of the following features: tidal channels, 
depressions with open water, or contiguous freshwater wetlands. 

Cat. I 

Cat. II 

Dual 
rating 

I/II 
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SC2.0 Natural Heritage Wetlands (seep. 87) 
Natural Heritage wetlands have been identified by the Washington Natural Heritage 
Program/DNR as either high quality undisturbed wetlands or wetlands that support 
state Threatened, Endangered, or Sensitive plant species. 

SC 2.1 Is the wetland unit being rated in a Section/Township/Range that contains a 
Natural Heritage wetland? (this question is used to screen out most sites 
before you need to contact WNHP/DNR) 

S/T/R information from Appendix D or accessed from WNHP/DNR web site 

YES - contact WNHP/DNR (see p. 79) and go to SC 2.2 NO / 

SC 2.2 Has DNR identified the wetland as a high quality undistupbecl wetland or as 
or as a site with state threatened or endangered plant species?/ 

YES = Category I NO _^_not a Heritage Wetland 

Cat. I 

SC 3.0 Bogs (seep. 87) 
Does the wetland unit (or any part of the unit) meet both the criteria for soils and 
vegetation in bogs? Use the key below to identify if the wetland is a bog. If you 
answer yes you wilt still need to rate the wetland based on its functions. 

1. Does the unit have organic soil horizons (i.e. layers of organic soil), either 
peats or mucks, that compose 16 inches or more of the first 32 inches of the 
soil profile? (See Appendix B for a field 4cey_t£> identify organic soils)? Yes -
go to Q. 3 ^ o - go to ' 

2. Does the unit have organic soils, either peats or mucks that are less than 16 
inches deep over bedrock, or an impermeable hardpan such as clay or 
volcanic ash, or that are floating on a lake or pond? ^ 

Yes - go to Q. 3 No - Is not a bog for purpose of rating 
3. Does the unit have more than 70% cover oYraosse.s at ground level, AND 

other plants, if present, consist of the "bog" species listed in Table 3 as a 
significant component of the vegetation (more than 30% of the total shrub 
and herbaceous cover consists of species in Table 3)? 

Yes - Is a bog for purpose of rating No - go to Q. 4 
NOTE: I f you are uncertain about the extent of mosses in the understory 
you may substitute that criterion by measuring the pH of the water that 
seeps into a hole dug at least 16" deep. I f the pH is less than 5.0 and the 
"bog" plant species in Table 3 are present, the wetland is a bog. 

1. Is the unit forested (> 30% cover) with sitka spruce, subalpine fir, western 
red cedar, western hemlock, lodgepole pine, quaking aspen, Englemann's 
spruce, or western white pine, WITH any of the species (or combination of 
species) on the bog species plant list in Table 3 as a significant component 
of the ground cover (> 30% coverage of the total shrub/herbaceous cover)? 

2. YES = Category I No Is not a bog for purpose of rating Cat. I 
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SC 4.0 Forested Wetlands (see p. 90) 
Does the wetland unit have at least 1 acre of forest that meet one of these criteria for 
the Department of Fish and Wildlife's forests as priority habitats? If you answer yes 
you will still need to rate the wetland based on its functions. 

— Old-growth forests: (west of Cascade crest) Stands of at least two tree species, 
forming a multi-layered canopy with occasional small openings; with at least 8 
trees/acre (20 trees/hectare) that are at least 200 years of age OR have a 
diameter at breast height (dbh) of 32 inches (81 cm) or more. 

NOTE: The criterion for dbh is based on measurements for upland forests. 
Two-hundred year old trees in wetlands will often have a smaller dbh 
because their growth rates are often slower. The DFW criterion is and "OR" 
so old-growth forests do not necessarily have to have trees of this diameter. 

— Mature forests: (west of the Cascade Crest) Stands where the largest trees are 
80 - 200 years old OR have average diameters (dbh) exceeding 21 inches 
(53cm); crown cover may be less that 100%; decay, decadence, numbers of 
snags, and quantity of large downed material is generally less than that found 
in old-growth. 

YES = Category I NO ^not a forested wetland with special characteristics Cat I 

SC 5.0 Wetlands in Coastal Lagoons (see p. 91) 
Does the wetland meet all of the following criteria of a wetland in a coastal lagoon? 

— The wetland lies in a depression adjacent to marine waters that is wholly 
or partially separated from marine waters by sandbanks, gravel banks, 
shingle, or, less frequently, rocks 

— The lagoon in which the wetland is located contains surface water that is 
saline or brackish (> 0.5 ppt) during most ofthe year in at least a portion 
of the lagoon (needs to be measured nearUhe bottom) 

YES = Go to SC 5.1 NO i-^not a wetland in a coastal lagoon 

SC 5.1 Does the wetland meets all of the following three conditions? 
-— The wetland is relatively undisturbed (has no diking, ditching, filling, 

cultivation, grazing), and has less than 20% cover of invasive plant 
species (see list of invasive species on p. 74). 

— At least V> of the landward edge of the wetland has a 100 ft buffer of 
shrub, forest, or un-grazed or un-mowed grassland. 

— The wetland is larger than 1/10 acre (4350 square feet) 
YES = Category I NO = Category I I 

Cat. I 

Cat. II 
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SC 6.0 Interdunal Wetlands (seep. 93) 
Is the wetland unit west of the 1889 line (also called the Western Boundary of Upland 
Ownership or WBUO)? 

YES - go to SC 6.1 NO _ j r o t an interdunal wetland for rating 
If you answer yes you will still needto rate the wetland basedon its 
functions. 

In practical terms that means the following geographic areas: 
• Long Beach Peninsula- lands west of SR. 103 
• Grayland-Westport- lands west of SR 105 
• Ocean Shores-Copalis- lands west of SR 115 and SR 109 
SC 6.1 Is the wetland one acre or larger, or is it in a mosaic of wetlands that is 

once acre or larger? 
YES = Category I I NO - go to SC 6.2 

SC 6.2 Is the unit between 0.1 and 1 acre, or is it in a mosaic of wetlands that is 
between 0.1 and 1 acre? 

YES - Category HI 

Cat II 

Cat. I l l 

Category of wetland based on Special Characteristics 

Choose tlte "JSrigAeii " raung if vettandfalls into stveriil categories and record on 

.1 vu.l tnsftercd M J1 -r . I ' I l\pi-» cute "N. 1 '.pj'iicAhle >>•;•! 
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WETLAND RATING FORM - WESTERN WASHINGTON 
Version 2 - Updated July 2006 to increase accuracy and reproducibility among users 

Updated Oct 2008 with the new WDFW definitions for priority habitats 

Name of wetland (if known): _ 

Rated by 

SEC: TWNSHP: 

Date of site visit: 

Trained by Ecology? Yes_No Date of training 

RNGE: Is S/T/R in Appendix D? Yes No 

Map of wetland unit: Figure Estimated size 

SUMMARY O F RATING 

Category based on FUNCTIONS provided by wetland 
I II I I I IV / 

Category I = Score >=70 
Category If = Score 51-69 
Category IH = Score 30-50 
Category IV = Score < 30 

Score for Water Quality Functions 

Score for Hydrologic Functions 

Score for Habitat Functions 

T O T A L score for Functions 2JL 

Category based on SPECIAL CHARACTERISTICS of wetland 
I n Does not Apply 

Final Category (choose the "highest" category from above) 

Wetland Unit tun S|H-iia] 
Characteristics 

Wettend HGM Cans 
wed lor Rating 

Estuarine Depressional 
Natural Heritage Wetland Riverine 
Bog Lake-fringe 
Mature Forest Slope 
Old Growth Forest Flats / 
Coastal Lagoon Freshwater Tidal 
Interdunal / 
None of the above 'Check i f unit has multiple 

HGM classes present 
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Does the wetland unit being rated meet any of the criteria below? 
I f you answer YES to any of the questions below you will need to protect the wetland 
according to the regulations regarding the special characteristics found in the wetland. 

C berk List for Wetlands That May Need Additional Protection YES NO 

SPl. Has the wetland unit been documented as a habitat for any Federally listed 
Threatened or Endangered animal or plant species (T/E species)? 
For the purposes of this rating system, "documented" means the wetland is on the 
appropriate state or federal database. 
SP2. Has the wetland unit been documented as habitat for any State listed 
Threatened or Endangered animal species? 
For the purposes of this rating system, "documented" means the wetland is on the 
appropriate state database. Note: Wetlands with State listed plant species are 
categorized as Category I Natural Heritage Wetlands (see p. 19 of data form). 

y 

SP3. Does the wetland unit contain individuals of Priority species listed by the 
WDFW for the state? 

SP4. Does the wetland unit have a local significance in addition to its functions'! 
For example, the wetland has been identified in the Shoreline Master 
Program, the Critical Areas Ordinance, or in a local management plan as 
having special significance. 

To complete the next part of the data sheet you will need to determine the 
Hydrogeomorphic Class of the wetland beine rated. 

The hydrogeomorphic classification groups wetlands into those that function in similar ways. This 
simplifies the questions needed to answer how well the wetland functions. The Hydrogeomorphic 
Class of a wetland can be determined using the key below. See p. 24 for more detailed instructions 
on classifying wetlands. 
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Classification of Wetland Units in Western Washington 

If the )iMuuIogK critena listed In rath qnrMinn d« out apph In the efitire unit bruu! 
rated, yon probably have a _ H w ith multiple HGM daises. In thai cast, identity which 
hj di olojpc criteria In questions l- 1* apph, and p i to Quesnon 8 

1 - * - > — • - * *- - ' • • ..in. i n . . . . . • t . ...nr ift < 

1. Are Jherft/ater hsvels in the entire unit usually controlled by tides (i.e. except during floods)? 
NO - goje-i YES - the wetland class is Tidal Fringe 

""Tfyes, is the salinity of the water during periods of annual low flow below 0.5 ppt (parts per 
thousand)? YES - Freshwater Tidal Fringe NO - Saltwater Tidal Fringe (Estuarine) 

If your wetland can be classified as a Freshwater Tidal Fringe use the forms for Riverine 
wetlands. If it is Saltwater Tidal Fringe it is rated as an Estuarine wetland. Wetlands that 
were called estuarine in the first and second editions of the rating system are called Salt 
Water Tidal Fringe in the Hydrogeomorphic Classification. Estuarine wetlands were 
categorized separately in the earlier editions, and this separation is being kept in this 
revision. To maintain consistency between editions, the term "Estuarine" wetland is kept. 
Please note, however, that the characteristics that define Category I and I I estuarine 
wetlands have changed (see p. ). 

2. The entire wetland unit is flat and precipitation is the only source (>90%) of water to it. 
Ground wateMlteVsurface water runoff are NOT sources of water to the unit. 
NO - go to 3 ...^ YES - The wetland class is Flats 

I f your wetland can be classified as a "Flats" wetland, use the form for Depressional 
wetlands. 

3. Does the entire wetland unit meet both of the following criteria? 
The vegetated part of the wetland is on the shores of a body of permanent open water 

(without any vegetation on the surface) at least 20 acres (8 ha) in size; 
- At ls?sb30% of the open water area is deeper than 6.6 ft (2 m)? 

C NO - go to 4 ^ YES - The wetland class is Lake-fringe (Lacustrine Fringe) 

4. DoesTfie entire wetland unit meet all of the following criteria? 
The wetland is on a slope (slope can be very gradual), 
The water flows through the wetland in one direction (unidirectional) and usually 
comes from seeps. It may flow subsurface, as sheetflow, or in a swale without 
distinct banks. 
The water leaves the wetland without being impounded? 
NOTE: Surface water does not pond in these type of wetlands except occasionally in 
very small and shallow depressions or behind hummocks (depressions are usually 
<3jftl$ameter and less than 1 foot deep). 

NO - go to>^ YES - The wetland class is Slope 
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5. Does the entire wetland unit meet all of the following criteria? 
The unit is in a valley, or stream channel, where it gets inundated by overbank 
flooding from that stream or river 
The overbank flooding occurs at least once every two years. 

NOTE: The riverine unit can contain depressions that are filled with water when the river is 
.. ™tflooajng. 

(^_^JiJQj^e*ro YES - The wetland class is Riverine 

6. Is the entire wetland unit in a topographic depression in which water ponds, or is saturated to the 
surface, at some time during the year. This means that any outlet, if present, is higher than the 
interior of the wetland Nv : , 

NO - go to 7 YES - Thj^wetland class is Depressional 

7. Is the entire wetland unit located ma very flat aTe¥\*1trHi6*obvious depression and no overbank 
flooding. The unit does not pond surface water more than a few inches. The unit seems to be 
maintained by high groundwater in the area. The wetland may be ditched, but has no obvious 
natural outlet. 

NO - go to 8 YES - The wetland class is Depressional 

8. Your wetland unit seems to be difficult to classify and probably contains several different HGM 
clases. For example, seeps at the base of a slope may grade into a riverine floodplain, or a small 
stream within a depressional wetland has a zone of flooding along its sides. GO BACK AND 
IDENTIFY WHICH OF THE HYDROLOGIC REGIMES DESCRIBED IN QUESTIONS 1-7 
APPLY TO DIFFERENT AREAS IN THE UNIT (make a rough sketch to help you decide). Use 
the following table to identify the appropriate class to use for the rating system i f you have several 
HGM classes present within your wetland. NOTE: Use this table only i f the class that is 
recommended in the second column represents 10% or more of the total area of the wetland unit 
being rated. I f the area of the class listed in column 2 is less than 10% of the unit; classify the 
wetland using the class that represents more than 90% of the total area. 

/ / i H ' l l i i K ' t Hitlulthi. v-titanJunit t^mgraU 1 / f t - W L,v f. Ise in P. 
Slope i- kivenne Riverine 
Slope + Depressional Depressional 
Slope + Lake-fringe Lake-fringe 
Depressional + Riverine along stream within boundary Depressional 
Depressional + Lake-fringe Depressional 
Salt Water Tidal Fringe and any other class of freshwater 
wetland 

Treat as ESTUARINE under 
wetlands with special 
characteristics 

I f you are unable still to determine which of the above criteria apply to your wetland, or i f you 
have more than 2 HGM classes within a wetland boundary, classify the wetland as Depressional 
for the rating. 
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D DeprcHkiooal and Plats Wetlands 
W A I T K QUALITY H \ C * I I O N ' » - Indicator* ihnl Ihe wetland -irat luiklku- 'o 

improve water quality 

Points 
pet bag 

D D 1. Does the wetland unit have the potential to improve water quality? (see p. 38) 

D 

D 1.1 Characteristics of surface water flows out of the wetland: — 
Unit is a depression with no surface water leaving it (no outlet) (joints =~3_̂ > 
Unit has an intermittently flowing, OR highly constricted permanently flowing outlet points = 2 
Unit has an unconstricted, or slightly constricted, suiface outlet (permanently flowing) points = 1 
Unit is a "flat" depression (Q. 7 on key), or in the Flats class, with permanent surface outflow and 
no obvious natural outlet and/or outlet is a man-made ditch points - 3 
(If ditch is not permanently flowing treat unit as "intermittently flowing ") 

Provide photo or drawing 

Figure 

3 

D 

S 1.2 The soil 2 inches below the surface (or duff layer) is clay or organic (use NRCS 
definitions) 

NO C"pmtT=()J> o 

D 

D1.3 Characteristics of persistent vegetation (emergent, shrub, and/or forest Cowardin class) 
Wetland has persistent, ungrazed, vegetation > = 95% of area points = 5 
Wetland has persistent, ungrazed, vegetation > = 1/2 of area points = 3 
Wetland has persistent, ungrazed vegetation > = 1/10 of area points = 1 
Wetland has persistent, ungrazed vegetation <1/10 of area points = 0 

Map of Cowardin vegetation classes 

Figure 

o 

D 

Dl .4 Characteristics of seasonal ponding or inundation. 
This is the area of the wetland unit that is ponded for at least 2 months, but dries out 
sometime during the year. Do not count the area that is permanently ponded Estimate 
area as the average condition 5 out of lOyrs. 
Area seasonally ponded is >Vi total area of wetland points = 4, 
Area seasonally ponded is > % total area of wetland . points - " X ^ 
Area seasonally ponded is <% total area of wetland points ̂ 0 

Map of Hydroperiods 

Figure 

z 

D Total for D 1 Add the points in the boxes above 

D D 2. Does the wetland unit have the ODOorrunirv to improve water quality? 
Answer YES if you know or believe there are pollutants in groundwater or surface water 
coming into the wetland that would otherwise reduce water quality in streams, lakes or 
groundwater downgradient from the wetland. Note which of the following conditions 
provide the sources ofpollutants. A unit may have pollutants coming from several 
sources, but any single source would qualify as opportunity. 

— Grazing in the wetland or within 150ft 
— f̂e)n treated stomrwater discharges to wetland 
— Tilled fields or orchards within 150 ft of wetland 
—- A stream or culvert discharges into wetland that drains developed areas, residential areas, 

farmed fields, roads, or clear-cut logging 
— Residential, urban areas, golf courses are within 150 ft of wetland 
— Wetland is fed by groundwater high in phosphorus or nitrogen 
— O f t e r _ ^ = 3 r \ 

YES (Multiplier i s j - - * NO multiplier is 1 

(see p. 44) 

multiplier 

D TOTAI, - Water Oualitv Functions Multinlv the score from D l bv D2 
Add score to table on p. 1 
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D Depressional and Flat* Wetlands 
HYDROLOQ1C FUNCTIONS - Indicator* that the wetland unit functions to 

reduce flooding and stream degradation 

PotBtl 
&rfyl«$tt 

D 

D 

D 

D 

D 3. Does the wetland unit have the potential to reduce flooding and erosion? (see p. 46) 

D 

D 

D 

D 

D 3.1 Characteristics of surface water flows out of the wetland unit 
Unit is a depression with no surface water leaving it (no outlet) points = 4 
Unit has an intennittently flowing, OR highly constricted permanently flowing outlet ^ m t s ^ T ^ 
Unit is a "flat" depression (Q. 7 on key), or in the Flats class, with permanent surface ourTtoTOffla 
no obvious natural outlet and/or outlet is a man-made ditch points = 1 
(If ditch is not permanently flowing treat unit as "intermittently flowing "} 
Unit has an unconstricted, or slighrlv constricted, surface outlet (permanently flowing) points = 0 

D 

D 

D 

D 

D 3.2 Depth of storage during wet periods 
Estimate the height of ponding above the bottom of the outlet. For units with no outlet 
measure from the surface of permanent water or deepest part (if dry). 
Marks of ponding are 3 ft or more above the surface or bottom of outlet points = 7 
The wetland is a "headwater" wetland" points = 5 
Marks of ponding between 2 ft to < 3 ft from surface or bottom of outlet points =* 5 
Marks are at least 0.5 ft to < 2 ft from surface or bottom of outlet points = 3 
Unit is flat (yes to Q. 2 or Q. 7 on key) but has small depressions on the surface that trap 

water points_=il 
Marks of ponding less than 0.5 ft ptiuTu o"-3 

D 

D 

D 

D 

D 3.3 Contribution of wetland unit to storage in the watershed 
Estimate the ratio of the area of upstream basin contributing surface water to the wetland 

to the area of the wetland unit itself. 
The area of the basin is less than 10 times the area of unit points = 5 
The area of the basin is 10 to 100 times the area of the unit points = 3 
The area of the basin is more than 100 times the area of the unit f£MB*«r*'u' 
Entire unit is in the FLATS class points = 5 

o > 

"Z_ 1 

D 

D 

D 

D Total for D 3 Add the points in the boxes above 

o > 

"Z_ 1 

D 

D 

D 4. Does the wetland unit have the onnortunitv to reduce flooding and erosion? 
Answer YES if the unit is in a location in the watershed where the flood storage, or 
reduction in water velocity, it provides helps protect downstream property and aquatic 
resources from flooding or excessive and/or erosive flows. Answer NO if the water 
coming into the wetland is controlled by a structure such as flood gate, tide gate, flap 
valve, reservoir etc. OR you estimate that more than 90% of the water in the wetland is 
from groundwater in areas where damaging groundwater flooding does not occur. 
Note which of the following indicators of opportunity apply. 

— Wetland is in a headwater of a river or stream that has flooding problems 
— Wetland drains to a river or stream that has flooding problems 
—^Wetland has no outlet and impounds surface runoff water that might otherwise 

flow into a river or stream that has flooding problems 
— Othex*-.— 

Y E S QnultiplierisiT' NO multiplier is 1 

(see p. 49) 

multiplier 

1 

D 

D T O T A L - Hydrologic Functions Multiply the score from D 3 by D 4 
Add score to table on p. I 
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These questions apply to wetlands of aB HGM dosses. 
HAW! \  1  '  Ni "'lOVJ-'-iJuTlors'li'.: in 'unction, w pie»-de imptiruni I M N W 

Points 
' o n i y l S L d r t 

term*) 

H 1. Does the wetland unit have the potential to provide habitat for many species? 
H 1.1 Veeetation structure (see o. 72) 

Check the types of vegetation classes present (as defined by Cowardin)- Size threshold for each 
class is V* acre or more than 10% of the area if unit is smaller than 2.5 acres. 

Aquatic bed 
-^Emergent plants 

Scrub/shrub (areas where shrubs have >30% cover) 
Forested (areas where trees have >30% cover) 

If the unit has a forested class check if: 
The forested class has 3 out of 5 strata (canopy, sub-canopy, shrubs, herbaceous, 

moss/ground-cover) that each cover 20% within the forested polygon 
Add the number of vegetation structures that qualify. If you have: 

4 structures or more points = 4 
Map of Cowardin vegetation classes 3 structures points = 2 

2 structures points = 1 
1 structure points = 0 

Figure 

H 1.2. Hvuroneriods (see v. 73) 
Check the types of water regimes (hydroperiods) present within the wetland The water 

regime has to cover more than 10% of the wetland or 'A acre to count, (see text for 
descriptions of hydroperiods) 

Pramanently flooded or inundated 4 or more types present points = 3 
^•Seasonally flooded or inundated 3 types present points = 2 

Occasionally flooded or inundated 2 types present point = 1 
'̂ Saturated only 1 type present points = 0 

Permanently flowing stream or river in, or adjacent to, the wetland 
Seasonally flowing stream in, or adjacent to, the wetland 
Lake-fringe wetland = 2 points 
Freshwater tidal wetland= 2 points Map of hydroperiods 

Figure 

/ 
H 1.3. Richness of Plant Species (seen. 75) 

Count the number of plant species in the wetland that cover at least 10 ft 2, (different patches 
of the same species can be combined to meet the size threshold) 

You do not have to name the species. 
Do not include Eurasian Milfoil, reed canarygrass, purple loosestrife. Canadian Thistle 

If you counted: > 19 species points = 2 
List species below if you want to: 5-19 species points = 1 

< 5 species (J^^S^ 

Total for page 
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H 1.4. Interspersion of habitats (seep. 76) 
Decide from the diagrams below whether interspersion between Cowardin vegetation 
classes (described in H 1.1), or the classes and unvegetated areas (can include open water or 
mudflats) is high, medium, low, or none. 

Low = 1 point Moderate = 2 points 

[riparian braided channels] 
High = 3 points 

NOTE: If you have four or more classes or three vegetation classes and open water 
the rating is always "high". Use map of Cowardin vegetation classes 

H 1.5. Special Habitat Features: (seep. 77) 
Check the habitat features that are present in the wetland The number of checks is the 

number of points you put into the next column. 
Large, downed, woody debris within the wetland (>4in. diameter and 6 ft long). 
Standing snags (diameter at the bottom > 4 inches) in the wetland 
Undercut banks are present for at least 6.6 ft (2m) and/or overhanging vegetation extends at 
least 3.3 ft (lm) over a stream (or ditch) in, or contiguous with the unit, for at least 33 ft 
(10m) 

Stable steep banks of fine material that might be used by beaver or muskrat for denning 
(>30degree slope) OR signs of recent beaver activity are present (cut shrubs or trees that 
have not yet turned grey/brown) 

At least lA acre of thin-stemmed persistent vegetation or woody branches are present in areas 
that are permanently or seasonally inundated, (structures for egg-laying by amphibians) 
Invasive plants cover less than 25% of the wetland area in each stratum of* plants 

NOTE: The 20% staled in early printings of the manual on page 78 is an error. 

Comments 

H 1. TOTAL Score - potential for providing habitat | / | 
Add the scores from Hl.l, HI.2, H1.3, H1.4, HI.5 j [ I 
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H 2. Does the wetland unit have the opportunity to provide habitat for many species? 
H2.1 J3jiflers (seep. 80) 
Choose the description that best represents condition of buffer of wetland unit. The highest scoring 
criterion that applies to the wetland is to be used in the rating. See text for definition of 
"undisturbed " 

— 100 m (330ft) of relatively undisturbed vegetated areas, rocky areas, or open water >95% 
of circumference. No structures are within the undisturbed part of buffer, (relatively 
undisturbed also means no-grazing, no landscaping, no daily human use) Points •= S 

— 100 m (330 ft) of relatively undisturbed vegetated areas, rocky areas, or open water > 
50% circumference. Points = 4 

— 50 m (170ft) of relatively undisturbed vegetated areas, rocky areas, or open water >95% 
circumference. Points = 4 

— 100 m (330ft) of relatively undisturbed vegetated areas, rocky areas, or open water > 25% 
circumference,. Points = 3 

— 50m(170ft)ofrelativelyundisturbed vegetated areas, rocky areas, or open water for > 
50% circumference. Points = 3 

If buffer does not meet any of the criteria above 
— No paved areas (except paved trails) or buildings within 25 m (80ft) of wetland > 95% 

circumference. Light to moderate grazing, or lawns are OK. Points = 2 
— No paved areas or buildings within 50m of wetland for >50% circumference. 

Light to moderate grazing, or lawns are OK. Points - 2 
— Heavy grazing in buffer. Points = 1 
— Vegetated buffers are <2m wide (6.6ft) for more than 95% of the circumference (e.g. tilled 

fields, paving, basalt bedrock extend to edge of wetland Points = 0. 
•^'Buffer does not meet any of the criteria above. Points = 1 

Aerial photo showing buffers 

Figure 

/ 
H 2.2 Corridors and Connections (see p. 81) 

H 2.2.1 Is the wetland part of a relatively undisturbed and unbroken vegetated corridor 
(either riparian or upland) that is at least 150 ft wide, has at least 30% cover of shrubs, forest 
or native undisturbed prairie, that connects to estuaries, other wetlands or undisturbed 
uplands that are at least 250 acres in size? (dams in riparian corridors, heavily used gravel 
roads, paved roads, are considered breaks in the corridor). 

YES = 4 points (go to H 2.3) NO = go to H 2.2.2 
H 2.2.2 Is the wetland part of a relatively undisturbed and unbroken vegetated corridor 
(either riparian or upland) that is at least 50ft wide, has at least 30% cover of shrubs or 
forest, and connects to estuaries, other wetlands or undisturbed uplands that are at least 25 
acres in size? OR a Lake-fringe wetland, if it does not have an undisturbed corridor as in 
the question above? 

YES = 2 points (go to H 2.3) NO = H 2.2.3 
H 2.2.3 Is the wetland: 

, within 5 mi (8km) of a brackish or salt water estuary OR 
within 3 mi of a large field or pasture (>40 acres) OR 
wimiri-f mi-of a Wekgreater than 20 acres? 

C YES-ljota?*^ NO = 0points 
/ 

Total for page 
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H 2.3 Near or adjacent to other priority habitats listed by WDFW (see new and complete 
descriptions of WDFW priority habitats, and the counties in which they can be found, in 
thePlfSreport http://wdfw.wa.S0v/hab/pnslist.htm) 

Which of the following priority habitats are within 330ft (100m) of the wetland unit? NOTE: the 
connections do not have to be relatively undisturbed 

Aspen Stands: Pure or mixed stands of aspen greater than 0.4 ha (1 acre). 
Biodiversity Areas and Corridors: Areas of habitat that are relatively important to various 

species of native fish and wildlife (full descriptions in WDFW PHS report p. 152). 
Herbaceous Balds: Variable size patches of grass and forbs on shallow soils over bedrock. 
Old-growth/Mature forests: (Old-growth west of Cascade crest) Stands of at least 2 tree 

species, forming a multi-layered canopy with occasional small openings; with at least 20 
trees/ha (8 trees/acre) > 81 cm (32 in) dbh or > 200 years of age. (Mature forests) Stands 
with average diameters exceeding 53 cm (21 in) dbh; crown cover may be less that 100%; 
crown cover may be less that 100%; decay, decadence, numbers of snags, and quantity of 
large downed material is generally less than that found in old-growth; 80 - 200 years old 
west of the Cascade crest. 

.Oregon white Oak: Woodlands Stands of pure oak or oak/conifer associations where 
canopy coverage of the oak component is important (full descriptions in WDFW PHS 
report p. 158). 

Riparian: The area adjacent to aquatic systems with flowing water that contains elements of 
both aquatic and terrestrial ecosystems which mutually influence each other. 

___Westside Prairies: Herbaceous, non-forested plant communities that can either take the 
form of a dry prairie or a wet prairie (full descriptions in WDFW PHS report p. 161). 

Instream: The combination of physical, biological, and chemical processes and conditions 
that interact to provide functional life history requirements for instream fish and wildlife 
resources. 

Nearshore: Relatively undisturbed nearshore habitats. These include Coastal Nearshore, 
Open Coast Nearshore, and Puget Sound Nearshore. (full descriptions of habitats and the 
definition of relatively undisturbed are in WDFW report: pp. 167-169 and glossary in 
Appendix A). 

Caves: A naturally occurring cavity, recess, void, or system of interconnected passages under 
the earth in soils, rock, ice, or other geological formations and is large enough to contain a 
human. 

Cliffs: Greater than 7.6 m (25 ft) high and occurring below 5000 ft. 
Talus: Homogenous areas of rock rubble ranging in average size 0.15 - 2.0 m (0.5 - 6.5 ft), 

composed of basalt, andesite, and/or sedimentary rock, including riprap slides and mine 
tailings. May be associated with cliffs. 

Snags and Logs: Trees are considered snags if they are dead or dying and exhibit sufficient 
decay characteristics to enable cavity excavation/use by wildlife. Priority snags have a 
diameter at breast height of > 51 cm (20 in) in western Washington and are > 2 m (6.5 ft) in 
height. Priority logs are > 30 cm (12 in) in diameter at the largest end, and > 6 m (20 ft) 
long. 

If wetland has 3 or more priority habitats = 4 points 
If wetland has 2 priority habitats = 3 points 
If wetland has 1 priority habitat = 1 point No habitats = 0 points 

Note: All vegetated wetlands are by definition a priority habitat but are not included in this 
list. Nearby wetlands are addressed in question H 2.4) 
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" V 

H 2.4 Wetland Landscape (choose the one description of the landscape around the wetland that 
best fits) (see p. 84) 

There are at least 3 other wetlands within 54 mile, and the connections between them are 
relatively undisturbed (light grazing between wetlands OK, as is lake shore with some 
boating but connections should NOT be bisected by paved roads, fill, fields, or other 
development. points = 5 

The wetland is Lake-fringe on a lake with little disturbance and there are 3 other lake-fringe 
wetlands within Vt mile points = 5 

There are at least 3 other wetlands within V4 mile, BUT the connections between them are 
disturbed M ^ z X ^ 

The wetland is Lake-fringe on a lake with disturbance and there are 3 other lake-fringe 
wetland within'/smile points = 3 

There is at least 1 wetland within !4 mile. points = 2 
There are no wetlands within 'A mile. points = 0 3 

H 2. TOTAL Score - opportunity for providing habitat 
Add the scores from H2.1,H2.2, H2.3, H2.4 V ! 

TOTAL for H 1 from page 14 

Total Score for Habitat Functions - add the points for H 1, H 2 and record the result on 
P . l 
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CATEGORIZATION BASED ON SPECIAL CHARACTERISTICS 

Please determine if the wetland meets the attributes described below and circle the 
appropriate answers and Category. 

Wetland Type 
Check off any criteria that apply to the wetland Circle the Category when the 
appropriate criteria aremet. 

Category 

SC 1.0 Estuarine wetlands (seep. 86) 
Does the wetland unit meet the following criteria for Estuarine wetlands? 

— The dominant water regime is tidal, 
— Vegetated, and / 
— With a salinity greater than 0.5 ppt. 

YES= Go to SC 1.1 NO " 

SC 1.1 Is the wetland unit within a National Wildlife Refuge, National Park, 
National Estuary Reserve, Natural Area Preserve, State Park or Educational, 
Environmental, or Scientific Reserve designated under WAC 332-30-151? 

YES - Category I NO go to SC 1.2 

Cat. I 

SC 1.2 Is the wetland unit at least 1 acre in size and meets at least two of the 
following three conditions? YES = Category I NO - Category I I 
— The wetland is relatively undisturbed (has no diking, ditching, filling, 

cultivation, grazing, and has less than 10% cover of non-native plant 
species. I f the non-native Spartina spp. are the only species that cover 
more than 10% of the wetland, then the wetland should be given a dual 
rating (I/II). The area of Spartina would be rated a Category I I while the 
relatively undisturbed upper marsh with native species would be a 
Category I . Do not, however, exclude the area of Spartina in 
determining the size threshold of 1 acre. 

— At least VA of the landward edge of the wetland has a 100 ft buffer of 
shrub, forest, or un-grazed or un-mowed grassland. 

— The wetland has at least 2 of the following features: tidal channels, 
depressions with open water, or contiguous freshwater wetlands. 

Cat I 

Cat II 

Dual 
rating 

I/II 
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SC2.0 Natural Heritage Wetlands (seep. 87) 
Natural Heritage wetlands have been identified by the Washington Natural Heritage 
Program/DNR as either high quality undisturbed wetlands or wetlands that support 
state Threatened, Endangered, or Sensitive plant species. 

SC 2.1 Is the wetland unit being rated in a Section/Township/Range that contains a 
Natural Heritage wetland? (this question is used to screen out most sites 
before you need to contact WNHP/DNR) 

S/T/R information from Appendix D or accessed from WNHP/DNR web site 

YES - contact WNHP/DNR (see p. 79) and go to SC 2.2 NO 

SC 2.2 Has DNR identified the wetland as a high quality undisturbed wetland or as 
or as a site with state threatened or endangered plant species? / 

YES = Category I NO l/htA a Heritage Wetland 

Cat. I 

SC 3.0 Bogs (seep. 87) 
Does the wetland unit (or any part of the unit) meet both the criteria for soils and 
vegetation in bogs? Use the key below to identify if the wetland is a bog. If you 
answer yes you will still need to rate the wetland based on its functions. 

1. Does the unit have organic soil horizons (i.e. layers of organic soil), either 
peats or mucks, that compose 16 inches or more of the first 32 inches of the 
soil profile? (See Appendix B for a field key to identify organic soils)? Yes -
go to Q. 3 .NO"- go toTTJ, 

2. Does the unit have organic soifs, ulhcTpeats or mucks that are less than 16 
inches deep over bedrock, or an impermeable hardpan such as clay ox 
volcanic ash, or that are floating on a lake orjjond? 

Yes - gO to Q. 3 ^ - . l i i 11?' " '"P fr"~ p"rpnsa-«fTgTinp 
3. Does the unit have more than 70% cover of mosses at ground level, AND 

other plants, i f present, consist of the "bog" species listed in Table 3 as a 
significant component of the vegetation (more than 30% of the total shrub 
and herbaceous cover consists of species in Table 3)? 

Yes - Is a bog for purpose of rating No - go to Q. 4 
NOTE: I f you are uncertain about the extent of mosses in the understory 
you may substitute that criterion by measuring the pH of the water that 
seeps into a hole dug at least 16" deep. I f the pH is less than 5.0 and the 
"bog" plant species in Table 3 are present, the wetland is a bog. 

1. Is the unit forested (> 30% cover) with sitka spruce, subalpine fir, western 
red cedar, western hemlock, lodgepole pine, quaking aspen, Englemann's 
spruce, or western white pine, WITH any of the species (or combination of 
species) on the bog species plant list in Table 3 as a significant component 
of the ground cover (> 30% coverage of the total shrub/herbaceous cover)? 

2. YES = Category I No Is not a bog for purpose of rating Cat I 
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SC 4.0 Forested Wetlands (see p. 90) 
Does the wetland unit have at least 1 acre of forest that meet one of these criteria for 
the Department of Fish and Wildlife's forests as priority habitats? If you answer yes 
you will still need to rate the wetland based on its functions. 

— Old-growth forests: (west of Cascade crest) Stands of at least two tree species, 
forming a multi-layered canopy with occasional small openings; with at least 8 
trees/acre (20 trees/hectare) that are at least 200 years of age OR have a 
diameter at breast height (dbh) of 32 inches (81 cm) or more. 

NOTE: The criterion for dbh is based on measurements for upland forests. 
Two-hundred year old trees in wetlands will often have a smaller dbh 
because their growth rates are often slower. The DFW criterion is and "OR" 
so old-growth forests do not necessarily have to have trees of this diameter. 

— Mature forests: (west of the Cascade Crest) Stands where the largest trees are 
80 - 200 years old OR have average diameters (dbh) exceeding 21 inches 
(53cm); crown cover may be less that 100%; decay, decadence, numbers of 
snags, and quantity of large downed material is generally less than that found 
in old-growth. / 

YES = Category I NO ~not a forested wetland with special characteristics Cat. I 

SC 5.0 Wetlands in Coastal Lagoons (seep. 91) 
Does the wetland meet all of the following criteria of a wetland in a coastal lagoon? 

— The wetland lies in a depression adjacent to marine waters that is wholly 
or partially separated from marine waters by sandbanks, gravel banks, 
shingle, or, less frequently, rocks 

— The lagoon in which the wetland is located contains surface water that is 
saline or brackish (> 0.5 ppt) during most of the-year in at least a portion 
of the lagoon (needs to be measured near tj}e bottom) 

YES = Go to SC 5.1 NO ffet i wetland in a coastal lagoon 

SC 5.1 Does the wetland meets all of the following three conditions? 
— The wetland is relatively undisturbed (has no diking, ditching, filling, 

cultivation, grazing), and has less than 20% cover of invasive plant 
species (see list of invasive species on p. 74). 

-— At least '/< of the landward edge of the wetland has a 100 ft buffer of 
shrub, forest, or un-grazed or un-mowed grassland. 

•— The wetland is larger than 1/10 acre (4350 square feet) 
YES = Category I NO = Category I I 

Cat I 

Cat II 
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SC 6.0 Interdunal Wetlands (seep. 93) -
Is the wetland unit west of the 1889 line (also called the Western Boundary of Upland 
Ownership or WBUO)? 

YES - go to SC 6.1 NO _^-fl6t an interdunal wetland for rating 
If you answer yes you will still need to rate the wetland based on its 
functions. 

In practical terms that means the following geographic areas: 
• Long Beach Peninsula- lands west of SR 103 
• Grayland-Westport- lands west of SR 105 
• Ocean Shores-Copalis- lands west of SR 115 and SR 109 
SC 6.1 Is the wetland one acre or larger, or is it in a mosaic of wetlands that is 

once acre or larger? 
YES = Category I I NO - go to SC 6.2 

SC 6.2 Is the unit between 0.1 and 1 acre, or is it in a mosaic of wetlands that is 
between 0.1 and 1 acre? 

YES = Category m 

Cat II 

Cat III 

Category of wetland based on Special Character istic* 
h ntt tin h'uhft rating .f*r<l.indtaUimlf iiUTA'ruii-jr ru t uruirc. mj *i 

If you answered NO for all types enter "Not Applicable'''on p I 
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 CITY OF ENUMCLAW 

 

M E M O R A N D U M DEPARTMENT OF PUBLIC WORKS 
 

 ENGINEERING DIVISION 

TO:  Dan Catron, File 

 

FROM: Lindsey Winborn / City Engineer 
 

DATE: November 23, 2016 

 

SUBJECT: Comments on Suntop Divisions 4 and 5 preliminary plat layouts 

             

 

 

General 

1. Construction activities will be inspected by use of a third party professional 

engineering/inspection firm(s). All site fills and trench backfills will be subject to control 

density testing and reporting by a professional geotechnical engineer. Reports will be 

provided at a frequency satisfactory to the public works department.  

2. Near project’s end, perform video inspections of all sanitary and storm mains including 

any roof and foundation drain manifolds that are typical in residential plats. Said videos 

shall be provided on a DVD(s) along with a report to the City of Enumclaw. 

Water 

1. The Comprehensive Water System Plan (CWSP) adopted by the City has a fire flow goal 

of 1000 gpm for residential development.  All water system design shall be in accordance 

with the CWSP. There is sufficient fire flow available in the surrounding water line 

system. 

2. Residential fire sprinkler systems, if used, must be separate from the domestic water 

service (flow through systems are not allowed). 

3. Fire hydrant locations will be subject to review and approval by FD28. 

4. A 5/8”x3/4” meter is considered having a capacity of 1 ERU per the EMC.   

5. All water system design and main sizing shall be in accordance with the CWSP.  

 

Drainage 

1. The Department of Ecology 2005 Stormwater Management Manual for Western 

Washington is required by Enumclaw Municipal Code Section 16.24.010 and shall be 

used as the standard for the design of all drainage facilities including stormwater runoff 

quality and stormwater best management practices (BMPs).   

2. An off-site, detailed downstream drainage analysis is required when designing detention 

facilities.  Outlet invert elevations (and hence live storage) from any proposed 

detention/retention facility shall be above the 50-year flood elevation of the receiving 

drainage system where it discharges, unless it is shown that it is not physically and/or 

economically possible. The reasoning is that backwater from the receiving system can 

reduce the effectiveness of the stormwater detention storage facility. 
3. Stormwater runoff from the south half of SR 410 shall be detained and treated to help offset 

the current functions provided by the SR 410 Ditch. Plans for detention and treatment shall 
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be submitted concurrent with right-of-construction permit for SR 410 frontage 

improvements.  

4. The spring source for Ditch “A” shall be set aside in a critical area tract and protected to 

ensure that the flow of water into Ditch “A” continues as recommended in the Fisheries 

Critical Area Study by Cedarock Consulting (Attachment I).  

5. A “French drain” and swale, per City detail, must be provided along the back of lots that do 

not border a street.  

6. A storm drainage “manifold” system will be required to provide a drainage connection for 

each lot and shall be shown on the construction plan submittal.  

7. A foundation soils report by a licensed Washington State geotechnical engineer will be 

required at the time of building permit submittal. The report shall address groundwater 

conditions and provisions for collecting and conveying and spring water sources.  

 

Sanitary Sewer 
1. Sewer system extensions shall be demonstrated to be at a sufficient depth to serve the future 

development of upstream properties. Unless otherwise allowed by the City, future 

development parcels north of Bondgard Ave E shall be provided service by gravity sewer 

from Roosevelt Ave E. as much as physically possible. 

2. The Elk Meadows sewer lift station latecomer agreement shall be segregated prior to Final 

Plat Approval to apportion the estimated cost share to each of the parcels in the latecomer 

agreement to the newly created lots that will drain to the lift station.  

 

Transportation 

1. Street improvements shall be constructed to current city standards including but not 

limited to curb, gutter, sidewalks, driveway approach, landscaping, street trees, street 

lighting and associated storm drainage conveyance, storm water detention, and storm 

water quality facilities as required by the City’s adopted drainage manual.  The street 

improvements shall be designed by a Washington State registered engineer. 
2. Unless otherwise allowed under a development agreement approved by the City Council, 

development of any one of Parcels A, B, C, D, and E (Division 5) shall only be allowed if 

Suntop Boulevard north of Division 1 and the intersection with SR 410 are constructed 

concurrent with the parcel(s) development. This shall be a plat condition specific to Parcels 

A-E (Division 5) shown on the face of the plat. Additional right-of-way shall be dedicated, if 

required, from Parcels A and B to accommodate the final design of Suntop Boulevard/SR410 

roundabout intersection called for in the City’s adopted Comprehensive Plan and SR410 

Channelization Plan. Half street improvements to Roosevelt Avenue East shall be constructed 

at the same time.   

 

Natural Gas 

1. Provided that the developer agrees to install a minimum of 2 gas appliances in each new 

home the City would complete gas main and service installation for the plat, with 

trenching provided by the developer.  The developer would reimburse costs incurred by 

the City.  Gas utility lines would be in a joint trench with phone, electric, and 

cable. Contact Ed Hawthorne, Gas Utility Manager, at 360-615-5787 for more 

information. 

 

Solid Waste 

1. The City will provide solid waste service. 



 

 

 Nov 22, 2016 
 

City of Enumclaw 
Department of Public Works 

Water Utility Division 
 

CERTIFICATE OF WATER AVAILABILITY 
 

Purpose: This certificate provides the Community Development Department with 
information necessary to evaluate development proposals. 

 
Applicant: Francis Holdener 
Proposal: Suntop Planned Unit Development (PUD) Division 4 and 5 
Location: Parcels 3020079011 and 3020079111 
Map #:  E-3     Pressure Zone:  888 
Class:  Mixed     CIP Projects: N/A 

 
Supply 
Adequate supply is available for the density that will result from the proposed subdivision.  The 
proposal is for 175 single family lots (1 equivalent residential unit or ERU each). 
 
The Comprehensive Water System Plan (CWSP) adopted by the City has fire flow goals that 
depend upon the density of the development.  Sufficient supply is available from water mains 
surrounding the proposed development that will allow the PUD to meet those goals, provided 
properly sized main extensions are installed within the PUD. 
 
Facilities 
Service is available from the 8-inch water mains in the adjoining developments and a 12-inch 
main in Suntop Blvd and Roosevelt Ave E.  Static pressure in the PUD will vary from 
approximately 51 to 64 psi.  Facility capacity issues for development of the property include the 
following: 
1. Water main extensions are required within the development.  All water mains and service 

lines up to the meter within the development must be within right-of-way or easements 
dedicated to the City. 

2. All water system design and main sizing shall be in accordance with the CWSP and plat 
conditions. 

 
Current connection fees are based on the amount of equivalent residential units (ERU) or meter 
size, whichever is larger as set forth in EMC 14.04.195.  The charge for an ERU is currently 
$3,110.  
 
Facility capacity is available subject to the following conditions: 

1. The main extension and service line work noted above would be required in order to 
subdivide the property. 



 

 Nov 22, 2016 

 

City of Enumclaw 
Department of Public Works 

Wastewater Utility Division 
 

CERTIFICATE OF WASTEWATER AVAILABILITY 
 

Purpose: This certificate provides the Community Development Department with 
information necessary to evaluate development proposals. 

 
Applicant: Francis Holdener 
Proposal: Suntop Planned Unit Development (PUD) Division 4 and 5 
Location: Parcels 3020079111 and 3020079011 
Map #:  E-3     Lift Station: Elk Meadows 
Class:  Mixed     CIP Projects: N/A 

 
Wastewater Treatment 
Adequate wastewater treatment capacity is available for the density that will result from the 
proposed PUD subdivision.  The proposal is for 175 single family lots (1 equivalent residential 
unit or ERU each). 
 
Wastewater Collection 
Service is available from the sewer mains adjoining the proposed PUD and from the sewer main 
in Roosevelt Ave E on the north.  Sewers from the Suntop Farms and Suntop 3 Div 1 
subdivisions convey wastewater to the Elk Meadows Lift Station. 
 
Wastewater collection capacity is available subject to the following conditions: 
1. Sewer system extensions shall be demonstrated to be at a sufficient depth to serve the 

future development of upstream properties.  Unless otherwise allowed by the City, future 
development parcels north of Bondgard Ave E shall as much as possible be provided 
service by gravity sewer from Roosevelt Ave E. 

2. Prior geotechnical reports indicate shallow groundwater conditions which suggest the 
potential for contamination of the aquifer and potential infiltration into sewer.  Special 
construction requirements for the sewer may be required. 
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SUBDIVISION

Guarantee/Certificate Number:

Issued By:

0073672-06

Subdivision Guarantee/Certificate Printed: 07.26.16 @ 03:06 PM
Page 1 WA-CT-FNSE-02150.622476-SPS-1-16-0073672-06

CHICAGO TITLE INSURANCE COMPANY
a corporation, herein called the Company

GUARANTEES

Ken Krueger and the City of Enumclaw

herein called the Assured, against actual loss not exceeding the liability amount stated in Schedule A which the Assured
shall sustain by reason of any incorrectness in the assurances set forth in Schedule A.

LIABILITY EXCLUSIONS AND LIMITATIONS

1. No guarantee is given nor liability assumed with respect to the identity of any party named or referred to in Schedule A
or with respect to the validity, legal effect or priority of any matter shown therein.

2. The Company’s liability hereunder shall be limited to the amount of actual loss sustained by the Assured because of
reliance upon the assurance herein set forth, but in no event shall the Company’s liability exceed the liability amount
set forth in Schedule A.

Please note carefully the liability exclusions and limitations and the specific assurances afforded by this guarantee.  If you
wish additional liability, or assurances other than as contained herein, please contact the Company for further information
as to the availability and cost.

Chicago Title Company of Washington
701 5th Avenue, Suite 2700
Seattle, WA 98104

Chicago Title Insurance Company

By:

Countersigned By:

Authorized Officer or Agent

President
Attest:

Secretary



CHICAGO TITLE INSURANCE COMPANY GUARANTEE/CERTIFICATE NO. 0073672-06

ISSUING OFFICE:
Title Officer: Commercial  / Unit 6

Chicago Title Company of Washington
701 5th Avenue, Suite 2700

Seattle, WA 98104
Main Phone: (206)628-5610

Email: CTISeaTitleUnit6@ctt.com

SCHEDULE A

Subdivision Guarantee/Certificate Printed: 07.26.16 @ 03:06 PM
Page 2 WA-CT-FNSE-02150.622476-SPS-1-16-0073672-06

Liability Premium Tax
$1,000.00 $350.00 $33.60

Effective Date: July 14, 2016 at 08:00 AM

The assurances referred to on the face page are:

That, according to those public records which, under the recording laws, impart constructive notice of matter relative to
the following described property:

SEE EXHIBIT "A" ATTACHED HERETO AND MADE A PART HEREOF

Title to said real property is vested in:

Frances M. Holdener, who also appears of record as Frances Holdener, as her separate estate, Frances M. Holdener,
Trustee of The Martin L. Holdener Credit Shelter Trust, and Frances M. Holdener. Trustee of The Martin L. Holdener
QTIP Trust, each as their interests may appear

subject to the matters shown below under Exceptions, which Exceptions are not necessarily shown in the order of their
priority.

END OF SCHEDULE A

http://www.smartviewonline.net/smartbind?OrderDocument_GUID=1f8a5678-f4c6-4e3a-942d-aca4142701d2


EXHIBIT "A"
Legal Description

Subdivision Guarantee/Certificate Printed: 07.26.16 @ 03:06 PM
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Lots A and C, City of Enumclaw Boundary Line Adjustment Number 15-01 (Holdener), recorded under recording number
20151125900002, in King County, Washington.

http://www.smartviewonline.net/smartbind?OrderDocument_GUID=a7755e93-8fbc-422d-a2ac-eac5cead26b4


CHICAGO TITLE INSURANCE COMPANY GUARANTEE/CERTIFICATE NO. 0073672-06

SCHEDULE B

Subdivision Guarantee/Certificate Printed: 07.26.16 @ 03:06 PM
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GENERAL EXCEPTIONS

H.  Reservations and exceptions in United States Patents or in Acts authorizing the issuance thereof.



CHICAGO TITLE INSURANCE COMPANY GUARANTEE/CERTIFICATE NO. 0073672-06

SCHEDULE B
(continued)
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SPECIAL EXCEPTIONS

1. Covenants, conditions, restrictions, recitals, reservations, easements, easement provisions, dedications, building
setback lines, notes, statements, and other matters, if any, but omitting any covenants or restrictions, if any,
including but not limited to those based upon race, color, religion, sex, sexual orientation, familial status, marital
status, disability, handicap, national origin, ancestry, or source of income, as set forth in applicable state or federal
laws, except to the extent that said covenant or restriction is permitted by applicable law, as set forth on Boundary
Line Adjustment :

Recording No: 20030717900006

2. Covenants, conditions, restrictions, recitals, reservations, easements, easement provisions, dedications, building
setback lines, notes, statements, and other matters, if any, but omitting any covenants or restrictions, if any,
including but not limited to those based upon race, color, religion, sex, sexual orientation, familial status, marital
status, disability, handicap, national origin, ancestry, or source of income, as set forth in applicable state or federal
laws, except to the extent that said covenant or restriction is permitted by applicable law, as set forth on Boundary
Line Adjustment :

Recording No: 20031119900005

3. Covenants, conditions, restrictions, recitals, reservations, easements, easement provisions, dedications, building
setback lines, notes, statements, and other matters, if any, but omitting any covenants or restrictions, if any,
including but not limited to those based upon race, color, religion, sex, sexual orientation, familial status, marital
status, disability, handicap, national origin, ancestry, or source of income, as set forth in applicable state or federal
laws, except to the extent that said covenant or restriction is permitted by applicable law, as set forth on City of
Enumclaw BLA No. 08-07:

Recording No: 20090416900001

4. Covenants, conditions, restrictions, recitals, reservations, easements, easement provisions, dedications, building
setback lines, notes, statements, and other matters, if any, but omitting any covenants or restrictions, if any,
including but not limited to those based upon race, color, religion, sex, sexual orientation, familial status, marital
status, disability, handicap, national origin, ancestry, or source of income, as set forth in applicable state or federal
laws, except to the extent that said covenant or restriction is permitted by applicable law, as set forth on City of
Enumcaw BLA No. 15-01:

Recording No: 20151125900002

5. Easement(s) for the purpose(s) shown below and rights incidental thereto as shown in the document

Recording Date: April 7, 1905
Recording No.: 333161
Purpose: Right to construct a ditch from the spring
Affects: Portion of said premises and other property

The exact location and extent of said easement is not disclosed of record.

http://www.smartviewonline.net/smartbind?OrderDocument_GUID=a7755e93-8fbc-422d-a2ac-eac5cead26b4
http://www.smartviewonline.net/smartbind?OrderDocument_GUID=4548b823-0208-4e0b-a2e9-85c4ecfcf65e
http://www.smartviewonline.net/smartbind?OrderDocument_GUID=f0c3f17f-1f94-4895-8c71-83fc7682481f
http://www.smartviewonline.net/smartbind?OrderDocument_GUID=843904b7-2f08-4bd1-865c-f649a486b56f
http://www.smartviewonline.net/smartbind?OrderDocument_GUID=8716ae03-f123-44c0-9fad-a33a0b8fa635
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SCHEDULE B
(continued)
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6. Easement(s) for the purpose(s) shown below and rights incidental thereto as shown in the document

Disclosed By: Warranty Deed
Recording Date: September 25, 1907
Recording No.: 510743
Purpose: Water pipe line
Affects: Portion of said premises and other property

The exact location and extent of said easement is not disclosed of record.

7. Easement(s) for the purpose(s) shown below and rights incidental thereto as shown in the document

Recording Date: January 10, 1930
Recording No.: 2580863
Purpose: The right ot lay install and perpetually maintain a water main
Affects: Northwesterly portion of Lot A

The exact location and extent of said easement is not disclosed of record.

8. Easement(s) for the purpose(s) shown below and rights incidental thereto, as granted in a document:

Granted to: City of Enumclaw
Purpose: Utilities
Recording Date: April 5, 2000
Recording No.: 20000405000015
Affects: The Southerly 15 of a portion of Lot C

9. Easement(s) for the purpose(s) shown below and rights incidental thereto, as granted in a document:

Granted to: City of Enumclaw
Purpose: utilties
Recording Date: April 5, 2000
Recording No.: 20000405000975
Affects: A Southerly portion of Lot C, and other property

10. Easement(s) for the purpose(s) shown below and rights incidental thereto, as granted in a document:

Granted to: City of Enumclaw
Purpose: Utilities
Recording Date: April 5, 2000
Recording No.: 20000405000978
Affects: A Southerly portion of Lot C and other property

balarvat
Rectangle

balarvat
Rectangle

http://www.smartviewonline.net/smartbind?OrderDocument_GUID=bc6640f1-2c71-4576-9960-9822698f02ec
http://www.smartviewonline.net/smartbind?OrderDocument_GUID=21dd2ce4-b0d8-40ef-9ae5-86832e157ab5
http://www.smartviewonline.net/smartbind?OrderDocument_GUID=a51fef4a-ed7a-45d6-98e9-1d3c51cdee38
http://www.smartviewonline.net/smartbind?OrderDocument_GUID=47f3a09c-c235-487c-9f1f-eb9c83ea31d0
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SCHEDULE B
(continued)
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11. Reservations and exceptions contained in the deed

Grantor: Northern Pacific Railroad Company
Recording No.: 10231

Reserving and excepting from said Lands so much or such portions thereof as are or may be mineral lands or
contain coal or iron, and also the use and the right and title to the use of such surface ground as may be
necessary for ground operations and the right of access to such reserved and excepted mineral lands, including
lands containing coal or iron, for the purpose of exploring, developing and working the land.

The Company makes no representations about the present ownership of these reserved and excepted interests.

Affects: A Westerly  portion of Lot A and other property

12. Covenants, conditions and restrictions but omitting any covenants or restrictions, if any, including but not limited to
those based upon race, color, religion, sex, sexual orientation, familial status, marital status, disability, handicap,
national origin, ancestry, source of income, gender, gender identity, gender expression, medical condition or
genetic information, as set forth in applicable state or federal laws, except to the extent that said covenant or
restriction is permitted by applicable law, as set forth in the document

Recording Date: June 20, 2003
Recording No.: 20030620001089
Regarding: Existing Well

Affects: A Southerly portion of Lot C and other property

13. Matters contained in that certain document

Entitled: Unrecorded Water Agreement and the terms and conditions thereof:
Recording Date: July 22, 1918
Recording No.: 1230898
Disclosed By: Warranty Deed  

Reference is hereby made to said document for full particulars.

14. Matters contained in that certain document

Entitled: Notice of Potential Late-comer Connection Charges for Water and Sewer Service and the
terms and conditions thereof:
Recording Date: April 19, 1978
Recording No.: 7804190908

Reference is hereby made to said document for full particulars.

balarvat
Rectangle

http://www.smartviewonline.net/smartbind?OrderDocument_GUID=bc7faeb6-4f41-4e28-bf8c-5b2b32acb591
http://www.smartviewonline.net/smartbind?OrderDocument_GUID=ab3c213e-25d7-4abc-a872-bdc66e6887e6
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15. Matters contained in that certain document

Entitled: Agreement and the terms and conditions thereof:
Recording Date: May 24, 2006
Recording No.: 20060524000698
Which provides for among other things:   Latecomer charges for Sanitary Lift Station Improvement

Reference is hereby made to said document for full particulars.

16. Agreement Mitigation Agreement, including the terms and conditions thereof:

Executed by:  Frances M. Holdener
And:                          Enumclaw School District No. 216
Recording Date: December 29, 2015
Recording No.: 20151229000356

17. Any rights, interests, or claims which may exist or arise by reason of the following matters disclosed by survey,

Recording Date: May 22, 2008
Recording No.: 20080522900003
Matters shown: Discrepancies between property boundaries of said premises and the location of fence lines.

18. General and special taxes and charges, payable February 15, delinquent if first half unpaid on May 1, second half
delinquent if unpaid on November 1 of the tax year (amounts do not include interest and penalties):

Year: 2016
Tax Account No.: 302007-9011-01
Levy Code: 1180
Assessed Value-Land:    $164,301.00
Assessed Value-Improvements: $463,000.00

General and Special Taxes:
Billed: $8,034.26
Paid: $4,017.13
Unpaid: $4,017.13

Affects: Lot A

http://www.smartviewonline.net/smartbind?OrderDocument_GUID=94e75a8c-473e-4251-af4d-09f796ea68ed
http://www.smartviewonline.net/smartbind?OrderDocument_GUID=b79a8f8e-5550-4a51-8b42-d7bf48155ae0
http://www.smartviewonline.net/smartbind?OrderDocument_GUID=c8aee937-bdb6-4f1f-8011-5b4aae16ad94
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19. General and special taxes and charges, payable February 15, delinquent if first half unpaid on May 1, second half
delinquent if unpaid on November 1 of the tax year (amounts do not include interest and penalties):

Year: 2016
Tax Account No.: 302007-9111-00
Levy Code: 1180
Assessed Value-Land:    $23,970.00
Assessed Value-Improvements: $0.00

General and Special Taxes:
Billed: $454.61
Paid: $227.31
Unpaid: $227.30

Affects: Lot C

20. The search did not disclose any open mortgages or deeds of trust of record, therefore the Company reserves the
right to require further evidence to confirm that the property is unencumbered, and further reserves the right to
make additional requirements or add additional items or exceptions upon receipt of the requested evidence.

Note:  FOR INFORMATIONAL PURPOSES ONLY:

The following may be used as an abbreviated legal description on the documents to be recorded, per Amended
RCW 65.04.045.  Said abbreviated legal description is not a substitute for a complete legal description within the
body of the document:

Lots A and C Enumclaw BLA No 15-01; 20151125900002 
Tax Account No.:  302007-9011-01 and 302007-9111-00

Note:  Any map furnished with this Commitment is for convenience in locating the land indicated herein with
reference to streets and other land.  No liability is assumed by reason of reliance thereon.

END OF SCHEDULE B

http://www.smartviewonline.net/smartbind?OrderDocument_GUID=a7755e93-8fbc-422d-a2ac-eac5cead26b4
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KING COUNTY FIRE DISTRICT #28 

ENUMCLAW FIRE DEPARTMENT 

1330 Wells Street Enumclaw, WA 98022 
Telephone (360) 825-5544  Fax: (360) 825-9442 

www.enumclawfire.com 

               
         

 
 
 
 
 

Impact/Mitigation Fees 
 
 
 
King County Fire District #28 (KCFD #28) is requesting mitigation through the SEPA process (state 
environmental protection act). KCFD #28 is currently at capacity and any additional development will decrease 
our ability to maintain service levels to members of our community. 
 
The State Growth Management Act (GMA) recognizes that new development creates additional 
demands for public facilities and services, GMA authorizes municipalities to collect impact/mitigation fees to 
help pay for the additional capital needs in order to maintain the quality of service to existing residence as well 
as new development. 
 
The City of Enumclaw will reference our Capital Facilities plan in there comprehensive plan, upon its adoption.  
 
Commissioners of KCFD #28 have approved impact/mitigation fees to be collected. 
 
Impact fees are required as part of any new construction or reconstruction both residential and commercial. 
 
Fees are due upon issuance of a building permit. 
 
Fees have been calculated based on an extensive study of capital expenses, such as equipment costs, life 
expectancies of equipment based on the increasing call volume, and structure needs for the growing 
population.  
 

Cost per dwelling unit---------------------------------------------------------------------$ 2,383.13 d.u. 
Cost Per sq ft for non-dwelling----------------------------------------------------------$        0.35 s.f. 
 
 

For further questions and information please contact KCFD #28/Enumclaw Fire Department 360-825-5544. 
 

 



 

 

KING COUNTY FIRE DISTRICT #28 

ENUMCLAW FIRE DEPARTMENT 

1330 Wells Street Enumclaw, WA 98022 
Telephone (360) 825-5544  Fax: (360) 825-9442 

www.enumclawfire.com 

                

 

 

     SUNTOP Divisions 4 & 5  

 
King County Fire District #28 will be requesting Mitigation fees through SEPA. This amount is based on the 

added dwelling units proposed.  

 

 

Division 4 

  

96 lots @ 2383.13 per dwelling unit- $228,780.48 

 

Division 5 

 

79 lots @ 2383.13 per dwelling unit- $188,267.27 

 

 

Total Fee’s requested through SEPA- $417,047.54 

 

 

 

 

 

Please contact the KCFD #28 with any questions or concerns. 360-825-5544 
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