
 

CITY OF RICHLAND  
NOTICE OF APPLICATION, PUBLIC HEARING  
& OPTIONAL DNS (M2020-101 & EA2020-114) 

 
Notice is hereby given that Big Creek Land Company, LLC has submitted a Site Plan Review 
application for the development of an approximately 14-acre site, with six (6) multi-family 
residential buildings containing up to 96 dwelling units, a clubhouse and covered parking 
structures together with associated parking and landscaping areas. The project site is located 
east of the terminus of John Court and is zoned R-3 (Multiple-Family Residential). The property 
is described as Tracts A & B, Willowbrook No. 1 (Lots 2 & 3 Record Survey #3864) and Tract B, 
Willowbrook No. 2, Phase 4A, located in the southeast quarter of the southwest quarter of 
Section 36, Township 9 North, Range 28 East, and within the northeast quarter of the northwest 
quarter of Section 1, Township 8 North, Range 28 East, W.M., Benton County, WA.  
 
A virtual public hearing on the proposed site plan review will be held before the Hearing 
Examiner on Monday, December 14, 2020 at 6:00. 
 
Environmental Review:  The proposal is subject to environmental review.  The City of Richland 
is lead agency for the proposal under the State Environmental Policy Act (SEPA) and has 
reviewed the proposed project for probable adverse environmental impacts and expects to issue 
a determination of non-significance (DNS) for this project.  The optional DNS process in WAC 
197-11-355 is being used.  This may be your only opportunity to comment on the environmental 
impacts of the proposed development.  The environmental checklist and related file information 
are available to the public and can be viewed at www.ci.richland.wa.us. 
 
Any person desiring to express their views or to be notified of any decisions pertaining to this 
application should notify Mike Stevens, Planning Manager, 625 Swift Blvd., MS-35, Richland, 
WA  99352. Comments may also be faxed to (509) 942-7764 or emailed to 
mstevens@ci.richland.wa.us. Written comments should be received no later than 5:00 p.m. 
on Friday, October 30, 2020.  

 
 

 
 

http://www.ci.richland.wa.us/
mailto:mstevens@ci.richland.wa.us


 
*Please note that pursuant to RMC 23.48.010, the purpose of the site plan approval process is to facilitate 
project design that is compatible with adjacent land uses and is in keeping with the physical constraints of 
the project site.  The site plan review is not intended to determine whether a particular land use 
activity is appropriate on a particular site.  Land uses that are otherwise permitted in this title shall not 
be denied through the site plan review process unless such uses cannot meet the development and/or 
performance standards required for the use. 
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                                                            SITE PLAN REVIEW APPLICATION 
                                                       □ Multi-Family □ Commercial 

Note: A Pre-Application meeting is required prior to submittal of an application. 
 
APPLICANT INFORMATION 
Applicant Name: 

Address: City: State: Zip: 

Phone Number: Email: 

 
PROPERTY INFORMATION 
Legal Description: 
 
 
 
 

Size of Area (sq. ft.): 
 
 
 
 

Comprehensive Plan Designation: 
 

Zoning Classification: 

General Description of Property Location: 
 
 
 
 
 
 
 
 
DESCRIPTION OF PROPOSAL 
 
 
 
 
 
 
Gross Floor Area of Building: 
 

Approximate Time Table of Construction (start – end): 

Total Dwelling Units: 
 

Number of Required Parking Spaces: 

Comments or Additional Information: 
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Executive Summary 
 
Project Name: Willowbrook 
 
Location: East of Piper Street and the intersection of Center Boulevard and Eastwood Avenue, 
in the City of Richland WA. The site is comprised of Benton County Parcel #s 136983050008001, 
136983050007002, and 136983050012000.  Access to the site is from the terminus of Piper Street 
and just east of the intersection of Center Boulevard and Eastwood Avenue.  
 
Client: 
Alpine Resources 
Attn: Duane Smith 
8914 56th Place W 
Mukilteo, WA 98275 
 
Wetland Resources Staff: Scott Brainard, PWS (Principal Ecologist); John Laufenberg, PWS 
(Principal Ecologist); Scott Walters, PWS (Senior Wildlife Biologist and Senior Ecologist). 
 
Critical Areas Determination: One Wetland (Amon Wasteway Wetland) was observed 
roughly paralleling the eastern portion of the subject property. This wetland was delineated, 
surveyed and categorized. The Amon Wasteway Wetland is a combination of riverine and 
depressional and is therefore given a depressional HGM.  It is a Category II wetland with a 
moderate habitat score, and is typically designated a 150-foot buffer adjacent to high intensity land 
use. 
 
Proposed Project: The applicant proposes to construct a multi-family residential development 
paralleling the Amon Wasteway Wetland buffer on its western side.  Buffer averaging is proposed 
as part of this development activity.  The proposed project is consistent with adjacent land uses 
and adheres to critical area protections in the City of Richland, WA. 
 
Critical Areas Impacts and Mitigation: 
No impacts are proposed to the Amon Wasteway Wetland. 
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1.0 INTRODUCTION 
 
1.1 PROJECT LOCATION 
The proposed project is located east of the intersection of Center Boulevard and Eastwood Avenue, 
in the City of Richland WA. Access to the site is either from the terminus of Piper Street or just 
east of the intersection of Center Boulevard and Eastwood Avenue. The site is further located as a 
portion of Section 36, Township 9N, Range 28E, WM. 
 

 
 Vicinity Map of project location. 

Site is located between Leslie Road and N Steptoe St and North of West Clearwater Ave. 
Section 36, Township 9N, Range 28E, W.M.  Latitude: 46.211599 N Longitude: -119.257380 W. 

 
1.2 LANDSCAPE SETTING 
Basin: Lower Yakima 
Sub-Basin: Water Resource Inventory Area (WRIA) 37  
Watershed: Columbia River 
 
The subject property is located along the bottom of the East Badger Drain, in Richland, WA. Land 
use in the surrounding area consists of single-family/multi-family residential development, 
community park areas and a golf course. Topography within the study area slopes moderately to 
the east, and trends slightly to the north with hills to the east and west. No development currently 
exists within the boundary of the subject property; however, a network of utility roads is present.  
The climate of Richland is semi-arid desert.  
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The East Badger Drain is located on the eastern portion of the property and flows from south to 
north.  Adjacent to the drain is a riparian area consisting of wetland conditions that receives the 
entirety of its hydrology from wastewater associated with the Kennewick Division of the Yakima 
project.  The Kennewick Irrigation District (KID) main canal and Badger East lateral canal lie 
upland and parallel to the major portion of the East Badger Drain (see Figure 3, KID map - Amon 
Wasteway and Drain system).  Both canals are unlined, and based on KID data, lose a combined 
total of approximately 2,800 acre-feet of water each irrigation season. 
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 KID Map – Amon Wasteway and Drain System 

 
On-site vegetation is a combination of the typical shrub-steppe community found in much of the 
non-developed upland surrounding the site and the riparian community located along the Amon 
Wasteway.  Vegetation within the shrub steppe portion of the site has been impacted by 
surrounding land uses and generally consists of, but is not limited to: big sagebrush, rabbit brush, 
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Russian thistle and cheatgrass.  Within the riparian corridor along the Amon Wastway, vegetation 
generally consists of: Russian olive, coyote willow and Russian knapweed along the exterior and 
reed canarygrass, common cattail, and hard-stem bulrush in the interior.    
 
1.3 PROJECT DESCRIPTION 
Alpine Resources, hereafter referred to as the applicant, proposes to construct a multi-family 
residential development east of Piper Street and the intersection of Center Blvd and Eastwood 
Avenue, paralleling the Amon Wasteway Wetland buffer on its western side.  The wetland buffer 
will be averaged to allow for the proposed development activity, and the buffer averaging design 
will compensate for buffer width reductions at an approximate 2:1 ratio.  A total of 16,160 square 
feet of buffer will be reduced through buffer averaging in four separate areas.  As compensation, a 
total of 29,965 square feet will be provided as additional buffer in three separate areas adjacent 
and among those being reduced.  The buffer averaging design will result in a net increase of buffer 
totaling 13,805 square feet.  Areas being provided as additional buffer have the same structural 
and functional characteristics as those being removed.   
 
1.0 STATEMENT OF QUALIFICATIONS 
 
The work for this Report was conducted by and Scott Brainard and Scott Walters. 
 
Scott Brainard holds a Bachelor’s degree in Environmental Studies. He is a Professional Wetland 
Scientist and principal at Wetland Resources, Inc., where he has been employed for over 20 years.  
Scott provides professional consultation on a wide range of environmental issues throughout the 
Puget Sound region and Eastern Washington.  Scott has extensive knowledge and experience 
regarding wetland determinations as well as mitigation design and implementation. 
 
Scott Walters holds a Bachelor of Science degree in Wildlife Conservation Biology and Applied 
Vertebrate Ecology.  He is a Professional Wetland Scientist and is a senior wildlife biologist at 
Wetland Resources, Inc.  Additional training includes an advanced certificate in Aquarium and 
Aquatic Sciences, and a post-Baccalaureate certificate in Wetland Science and Management from 
the University of Washington.  Scott has worked as an ecologist on projects across the country for 
over 12 years, including scientific study of wetlands and streams, environmental restoration 
monitoring, endangered species monitoring, and shorebird population research. 
 
 
1.1 CRITICAL AREAS COMPLIANCE 
WRI was contracted by the applicant to delineate and categorize wetlands on the subject property 
and also to evaluate wetlands within 300 feet of the project area.  The on-site portion of one 
wetland unit was delineated as part of this field investigation. The wetland area, flags and data sites 
are shown in the attached critical area study maps. Depicted wetland boundaries were surveyed 
based on delineation flagging hung in the field.  
 
Given the proximity of the Amon Creek Natural Preserve (ACNP), a designated fish and wildlife 
habitat conservation area (HCA), the subject site was assessed for potential habitat meeting HCA 
designation criteria in the City of Richland.  The assessment found that no development activity 
will occur within an HCA and, therefore, a Habitat Conservation Report is not required for this 
project.  Site investigations were conducted on September 18 and 19, 2016. 
 



 

Critical Area Report  WRI Project #16235 
Willowbrook  Revision: December  2019 5 

The proposed buffer averaging design complies with the stipulations in RMC 22.10.115(A), 
providing a net increase in buffer area resulting in functional lifts.  Details of buffer averaging 
compliance are provided in section 5.0. Similarly, the overall project was designed through the 
application of mitigation sequencing criteria, per RMC 22.10.220, the detail of which are in section 
4.0. 
 
2.0 REGULATORY SETTING 
 
2.1 CRITICAL AREAS 
2.1.1 Reporting Requirements 
The Amon Wasteway Wetland and its associated buffer are located within the boundary of the 
subject property. RMC 22.10.370 requires that, prior to issuance of a SEPA determination, 
applicants submit a wetland determination, wetland delineation report, habitat conservation report 
or geologic hazard report if critical areas are located within the subject property.  In addition, this 
report must meet the minimum requirements for critical area reports as defined in RMC 
22.10.370(B)(3) and (4). 
 
2.1.2 Mitigation 
As previously stated, no impacts to the on-site wetland, the Amon Wasteway, or associated buffers 
will occur and therefore no mitigation will be provided. 
 
2.2 THREATENED & ENDANGERED SPECIES 
Based on review of publicly available resources, there are no state or federally listed endangered 
species located on-site or within 300 feet of the subject property.  On-site observations did or detect 
any conditions or species that contradict this. 
 
 
3.0 CRITICAL AREAS DETERMINATION 
 

3.1 LIMIT OF STUDY 
The proposed project is within Benton County Tax Parcels 136983050008001, 
136983050007002, and 136983050012000. In addition, adjacent parcels within 300 feet of the 
subject site were observed from existing available resources and the investigation boundary. 
 
3.2 CRITICAL AREAS CLASSIFICATION METHODOLOGY 
Wetlands were classified in accordance with the standards set forth in RMC 22.10.100, which 
requires the use of the Washington State Department of Ecology’s Wetland Rating System for Eastern 
Washington, Publication No. 14-06-030. Standard Wetland buffer widths were determined based on 
RMC 22.10.110. This report accurately classifies the wetland unit that is partially contained 
within the subject property. Critical areas in the vicinity, but located outside of the subject 
property are beyond the scope of this report. If, however, they are located within 300 feet of the 
subject properties, they are briefly discussed. 
 
Areas within 300 feet of the site that meet HCA definitions per RMC 20.10.185 are discussed in 
brief and on-site characteristics are evaluated to determine their potential to function as related 
habitat areas extending from the HCA. 
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3.2.1 Wetland Determination and Delineation 
Wetland boundaries were verified using the routine determination approach described in the 
Corps of Engineers Wetlands Delineation Manual (Environmental Laboratory 1987) and the 
Regional Supplement to the Corps of Engineers Wetland Delineation Manual: Arid West Region 
(Version 2.0) (U.S. Army Corps of Engineers 2008), as required by RMC 22.10.  Under the 
routine methodology, the process for making a wetland determination is based on three steps:  

1) Examination of the site for hydrophytic vegetation (species present and percent cover); 
2) Examination of the site for hydric soils; 
3) Determining the presence of wetland hydrology 
 

The following criteria must be met in order to make a positive wetland determination: 
Vegetation Criteria 
The Corps Manual and 2008 Regional Supplement define hydrophytic vegetation as “the assemblage 
of macrophytes that occurs in areas where inundation or soil saturation is either permanent or of sufficient frequency 
and duration to influence plant occurrence.”  Field indicators are used to determine whether the 
hydrophytic vegetation criteria have been met.  Examples of these indicators include, but are not 
limited to, the rapid test for hydrophytic vegetation, a dominance test result of greater than 50%, 
and/or a prevalence index score less than or equal to 3.0. 
Soils Criteria 
The 2008 Regional Supplement (per the National Technical Committee for Hydric Soils) defines 
hydric soils as soils “that formed under conditions of saturation, flooding, or ponding long enough during the 
growing season to develop anaerobic conditions in the upper part.”  Field indicators are used to determine 
whether a given soil meets the definition for hydric soils.  Indicators are numerous and include, 
but are not limited to, presence of a histosol or histic epipedon, a sandy gleyed matrix, depleted 
matrix, and redoximorphic depressions. 
Hydrology Criteria 
Wetland hydrology encompasses all hydrologic characteristics of areas that are periodically 
inundated or have soils saturated to the surface for a sufficient duration during the growing season.  
Areas with evident characteristics of wetland hydrology are those where the presence of water has 
an overriding influence on the characteristics of vegetation and soils due to anaerobic and 
chemically reducing conditions, respectively.  The strongest indicators include the presence of 
surface water, a high water table, and/or soil saturation within at least 12 inches of the soil surface. 
 
3.2.2 Wetland Rating 
Wetland Ratings were prepared in accordance with RMC 22.10.100(A) - Category I, II, III, and IV 
are set forth in the Washington State Department of Ecology’s Wetland Rating System for Eastern 
Washington, Publication No. 14-06-030 or as amended. (Rating System).  The entire wetland unit was 
evaluated with the Rating System as required by the City of Richland.  The wetland has a total 
score of 20 and a habitat score of 7.  This equates to a Category II designation with a 150-foot 
protective buffer adjacent to high intensity land uses (expected). 
 
3.2.3 Habitat Assessment 
The habitat assessment was performed in accordance with RMC 22.10 Article IV, Fish and 
Wildlife Habitat Conservation Areas.  Environmental characteristics were evaluated in view of 
their opportunity and potential to provide high-value habitat functions at the site as well as part of 
the broader landscape.  More specifically, the site was evaluated to determine if any HCAs are 
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present within the subject site.  Observations made during the site investigation were considered 
in conjunction with publicly available information about habitat use on and near the site.   
 
3.3 REVIEW OF EXISTING INFORMATION 
Prior to conducting the on-site investigations, public resources information was reviewed to gather 
background information on the project study area and surrounding areas in regards to wetlands, 
streams, and other critical areas. 
 
3.3.1 USFWS National Wetlands Inventory 
The NWI map tool depicts a wetland roughly in the same location as the Amon Wasteway wetland 
unit. No other wetlands are depicted by the NWI in the vicinity of the project area. 
 
3.3.2 Benton County Soils 
The Natural Resources Conservation Service (NRCS) web soil survey was used to identify soil 
types in the project area. The subject property consists of Finley stony fine sandy loam 0 to 30 
percent slopes, Warden very fine sandy loam 8 to 15 percent slopes and Hezel loamy fine sand, 2 
to 15 percent slopes.  
 
3.3.3 Fish Presence 
The Washington Department of Fish and Wildlife (WDFW), Pacific States Marine Fisheries 
Commission (PSMFC), and the Washington Dept. of Natural Resources (WADNR) are the 
primary agencies that provide publicly available information used for making fish presence 
determinations consistent with the water typing rules set forth in WAC 222-16-030. The following 
information represents the findings from each source. 
WDFW SalmonScape Map Tool 
SalmonScape is an online GIS database that contains publicly available resource information for 
fish population studies and general species distribution (both documented and modeled presence). 
SalmonScape shows Spring Chinook and Coho both as presumed within the Amon Wasteway. 

PSMFC StreamNet Map Tool 
StreamNet is a fish distribution database maintained by the PSMFC as a regional clearinghouse 
for fish data. StreamNet identifies Coho within the Amon Wasteway. 
 

3.3.4 WDNR Forest Practices Activity Mapping Tool (FPAMT) 
FPAMT is an online GIS database that aids the process of submitting a Forest Practices permit 
application. The tool is useful for the purposes of this study, because WADNR models fish 
presence. FPAMT shows an unclassified stream flowing through the subject property. 
 
3.3.5 Benton County GIS 
Benton County GIS Web Mapping does not depict information on wetlands and streams.  
 
3.3.6 WDFW PHS Map (Hard Copy) 
The previous version of this report referred to the online version of the PHS data, which often does 
not include specific locations of certain priority habitats and species.  This revision makes use of 
the hard copy for the area in which the project site is located.  The more accurate hard copy has 
revealed less use by protected species than previously indicated by the more generalized polygons 
available on the public online version. 
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The only mapped priority area recorded in the vicinity by WDFW is Burrowing Owl (Athene 
cunicularia) a foraging area, although no nests are recorded on or adjacent to the site.  South of the 
site,  shrub-step areas are mapped as present that may provide quality habitat for black-tailed 
jackrabbits (Lepus californicus), American badgers (Taxidea taxus), and side-blotched lizards (Uta spp.).   
Given the disturbed nature on-site habitat and the dominance of cheatgrass (Bromus techtorum) in 
the grass layer, which is non-native and annual, the on-site area does not meet the definition of 
priority shrub-step habitat. The site may potentially get some use by jackrabbits.  Jackrabbits and 
Burrowing Owls are state candidate species, which do not constitute an HCA designation.   No 
native scrub-steppe habitat, black-tailed jackrabbits, burrowing owls, Townsend’s ground squirrels 
or other priority species were observed at the time of investigation 
 
Amon Creek is a fish-bearing stream and a water of the state flowing through a portion of the site, 
within the Amon wasteway wetland.  However, this area is protected and no development activity 
is proposed within this HCA.  The nearby Amon Creek Natural Preserve HCA does not extend 
onto the subject site. No other potential habitats species occur in the project area that meet HCA 
designation. 
 
Discussions of the presence and/or absence of mapped habitats and species were field verified at 
the time of the September 2016 site investigations. 
 
3.4 CRITICAL AREAS DETERMINATION FINDINGS 
3.4.1 Amon Wasteway Wetland 

Jurisdiction: City of Richland  
HGM Class: Riverine/Depressional - rated as Depressional 
Cowardin Classification: Palustrine Forested and Palustrine Scrub-shrub components 
Ecology Score for Functions: 20/7 (total score/habitat score) 
Ecology Rating: Category II (for functions) 
City of Richland Buffer Requirement: 150 feet 

 

 
 Wetland 

 
 Wetland with flowing wasteway 

 
The wetland unit is estimated as a 23.5-acre depressional wetland. The delineated wetland 
boundary was limited to the subject property; however, the entire unit was evaluated from the 
intersection of Clearwater Avenue and Leslie Road to Broadmoor Street. The portions of the unit 
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located outside of the delineated boundary were approximated and determined based on visual 
observation of standing water and the distinct prevalence of facultative (FAC) or wetter vegetation. 
No formal soils, vegetation, or hydrology data was taken for off-site areas. 
 
Vegetation within the on-site portion of the wetland generally consists of: Pacific willow (Salix lucida; 
FAC), coyote willow (Salix exigua; FACW), reed canarygrass (Phalaris arundinacea; FACW), common 
cattail (Typha latifolia; OBL), hardstem bulrush (Schoenoplectus acutus; OBL), and Watson’s willowherb 
(Epilobium ciliatum; FACW). 
 
Soils were sampled within the boundary of the on-site portion of the wetland. Excavated soils were 
dark grayish brown (10YR 4/2) loamy sand from 0 to 18 inches below the soil surface. 
Redoximorphic concentrations of dark yellowish brown (10YR 4/6) were present from throughout 
the profile.  
 
The source of hydrology for the on-site wetland is wastewater from the Kennewick Irrigation 
District (KID).  Aerial photo analysis and groundwater monitoring indicated that the summer 
months present the highest shallow groundwater levels within the Amon Basin.  These findings are 
consistent with the fact that the source of hydrology to the on-site wetland is from wastewater 
return from the Kennewick Division of the Yakima project.   
 
This wetland received an overall score of 20 points on the 2014 Washington State Wetland Rating 
System for Eastern Washington, with a habitat functions score of 7 points. Wetlands with scores 
between 20 and 22 are classified as Category II wetlands. Adjacent to high intensity land uses, the 
Amon Wasteway wetland is designated a 150-foot protective buffer. 
 
 

 
 Non-wetland looking south 

 
 Sewer line buffer mitigation area 

 
Non-wetland areas located within the boundary of the subject property are consistent with an 
altered shrub-steppe ecosystem.  Topography slopes to the east from an adjacent residential 
subdivision to the clearly demarcated wetland boundary.  Existing roads and sewer lines cut 
through a portion of the non-wetland area.  A recent buffer enhancement area associated with a 
sewer project was noted within the investigation area. 
 
Vegetation within the on-site portion of the non-wetland area generally consists of: Russian olive 
(Elaeagnus angustifolia; FAC) along the outer edge of the riparian area and big sagebrush (Artemisia 



 

Critical Area Report  WRI Project #16235 
Willowbrook  Revision: December  2019 10 

tridentata), common rabbitbrush (Chrysothamnus nauseosa) Russian thistle (Salsola tragus; FACU) and 
cheatgrass (Bromus tectorum). 
 
Soils were sampled within the boundary of the on-site portion of the wetland. Excavated soils were 
olive brown (2.5Y 4/3) to olive (5Y 4/3) loamy sand from 0 to 18 inches below the soil surface.  No 
redoximorphic features were noted anywhere within the soil profile.  
 
Soils throughout the non-wetland area were dry at the time of investigation and consistent with a 
non-irrigated arid shrub-steppe environment. No primary or secondary indicators of hydrology 
were observed in any of the on-site non-wetland areas. 
 
3.4.2 Fish and Wildlife Habitat Conservation Area (summary) 
On-site observations confirm habitat designations established by WDFW (see section 3.3.6). The 
shrub-steppe environment may provide habitat suitable for Burrowing Owls and black-tailed 
jackrabbits, which are not threatened or endangered at either the state nor the federal level.  The 
habitat is relatively consistent throughout the site, with the exception of where an existing east-west 
road bisects the area, creating some edge effects within the buffer habitat.    Vegetation for the 
entire site, including wetland and non-wetland areas is discussed above in section 3.4.1. 
 
Per RMC 22.10.185(A)(5), The Amon Creek Natural Preserve (ACNP) is considered a Fish and 
Wildlife Habitat Conservation area (HCA).  While the site is hydrologically connected and 
contiguous with the ACNP, it is private property and not part of the ACNP.  As such, the ACNP 
HCA does not extend into the proposed project area.   
 
The overall habitat on the site provides moderate functions to common wildlife species in the area, 
but does not constitute an HCA.   
 
 
4.0 COMPLIANCE WITH RMC 20.10.220(A) [MITIGATION SEQUENCING] 
 
In the City of Richland, proposed projects shall be designed to properly avoid or mitigate any 
potential adverse environmental effects to critical areas or their associated buffers through the 
application of mitigation sequencing per RMC 20.10.220(A).  Language from this part of the code 
is presented below in italics with responses in normal text. 
 
A. Adverse impacts to habitat functions and values shall be mitigated to the extent feasible and reasonable. Mitigation 
actions by an applicant or property owner shall occur in the following preferred sequence: 
1. Avoiding the impact altogether by not taking a certain action or parts of actions; 
Given the sinuosity of the wasteway, the resulting buffer is projected in a manner incongruous with 
the relatively north-south orientation of the neighboring residential developments to the west.  As 
a consequence, the subject site exists within an envelope highly encumbered by buffer in certain 
areas. In order to construct a residential development on the subject property with the least impact 
on the neighboring properties, it is necessary to slightly modify the buffer edge.  Without the 
proposed averaging, the project would have a greater density and the height of the buildings would 
increase from 2 stories to 3 stories, thus have more impact on the adjacent neighborhood.  
Therefore, the impacts have been deemed unavoidable in order to create a balance between a 
minor buffer intrusion and potential impacts to the adjacent neighborhood. 
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2. Minimizing impacts by limiting the degree or magnitude of the action and its implementation by using appropriate 
technology and engineering, or by taking affirmative steps to avoid or reduce adverse impacts; 
The proposed residential development has been designed to minimize impacts to the wetland and 
its associated buffer.  Buffer width averaging is consistent with RMC 20.10.115(A).  
 
3. Rectifying the impact by repairing, rehabilitating, or restoring the affected environment; 
Areas proposed for buffer width reduction through averaging are necessary for the construction of 
residential area, and will be inherently permanent.  Thus, rectification of the averaging reduction 
areas is not feasible. 
 
4. Reducing or eliminating the impact over time by preservation and maintenance operations during the life of the 
action; 
Areas proposed for buffer width reduction through averaging are necessary for the construction of 
residential area, and will be inherently permanent.  Thus, reduction/elimination of impacts over 
time is not feasible. 
 
5. Compensating for the impact by replacing, enhancing, or providing similar substitute resources or environments. 
Preference shall be given to measures that replace the impacted functions on site or in the immediate vicinity of the 
impact; 
All reduced buffer averaging areas will be compensated through replacement with additional buffer 
at an approximately 2:1 ratio, which is double what is required by code.  A significant net gain of 
buffer area will result, with buffer width increased adjacent to critical areas (see section 5.0). 
 
6. Monitoring the impact over time and taking corrective measures to minimize additional impacts. 
 The higher priority mitigation strategies of minimization and compensation shall be used. 
 
 
5.0 COMPLIANCE WITH RMC 20.10.115(A) [BUFFER AVERAGING] 
 
In the City of Richland, buffer averaging is allowed when stipulated conditions are met to ensure 
a net improvement to wetland protection.  The proposed project has been designed to meet these 
requirements.  Buffer averaging criteria, listed in RMC 20.10.115(A), are presented below in italics 
with responses in normal text. 
 
A. Buffer averaging to improve wetland protection may be permitted when all of the following 
conditions are met: 
1. The wetland has significant differences in characteristics that affect its habitat functions, such as a wetland with 
a forested component adjacent to a degraded emergent component or a “dual-rated” wetland with a Category I area 
adjacent to a lower rated area. 
Vegetated landscapes typically experience reduced habitat functionality at edge environments and 
adjacent to human land use activity.  An existing roadway passes through the wasteway wetland 
and its associated buffer near the southern portion of the proposed project.  Wetland connectivity 
is maintained through a culvert under the roadway.  The presence of these engineered features has 
created edge conditions to the north and south of the roadway and increases the opportunity for 



 

Critical Area Report  WRI Project #16235 
Willowbrook  Revision: December  2019 12 

human disturbance through traffic activity over time.  In contrast, areas further north and south 
of the road have more continuous vegetative connectivity, and are thus less sensitive to disturbance. 
 
2. The buffer is increased adjacent to the higher functioning area of habitat or more sensitive portion of the wetland 
and decreased adjacent to the lower functioning or less sensitive portion as demonstrated by a critical areas report from 
a qualified wetland professional. 
Additional buffer shall be provided north and south of the existing roadway cutting through the 
wetland area.  As a result, the expanded buffer will increase wetland protection and alleviate 
disturbance from nearby residential activity in this sensitive portion of the buffer. 
 
3. The total area of the buffer after averaging is equal to the area required without averaging. 
After the proposed averaging, the total buffer area has been increased by 13,805 square feet. 
 
4. The buffer at its narrowest point is never less than either three-quarters of the required width or 75 feet for Categories 
I and II, 50 feet for Category III, and 25 feet for Category IV, whichever is greater. 
The buffer will be 112.5 feet wide at its narrowest point, which is 75-percent of the standard 
required width (150 feet). 
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6.0 USE OF THIS REPORT 
 
This Critical Area Report is supplied to Alpine Resources as a means of determining critical area 
conditions, as required by the City of Richland.  This report is based largely on readily observable 
conditions and, to a lesser extent, on readily ascertainable conditions. No attempt has been made 
to determine hidden or concealed conditions. 
 
The laws applicable to wetlands are subject to varying interpretations and may be changed at any 
time by the courts or legislative bodies. This report is intended to provide information deemed 
relevant in the applicant's attempt to comply with the laws now in effect. 
 
The work for this report has conformed to the standard of care employed by wetland ecologists.  
No other representation or warranty is made concerning the work or this report and any implied 
representation or warranty is disclaimed. 
 
Wetland Resources, Inc. 
 
  

 
Scott Walters, PWS 
Senior Wildlife Biologist 

 

 
Scott Brainard, PWS 
Principal Ecologist 
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APPENDIX	A:	
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US Army Corps of Engineers                      Arid West – Version 2.0 

WETLAND DETERMINATION DATA FORM – Arid West Region 
 
Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

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

Subregion (LRR):                                                                       Lat:                                               Long:                                                 Datum:                        

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

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

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

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

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

Hydrophytic Vegetation Present? Yes                 No               
Hydric Soil Present?  Yes                 No               
Wetland Hydrology Present? Yes                 No               

 
Is the Sampled Area 
within a Wetland?                   Yes                   No                

Remarks: 
 
 

VEGETATION – Use scientific names of plants. 
Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:        
OBL species                        x 1 =                       
FACW species                        x 2 =                       
FAC species                        x 3 =                       
FACU species                        x 4 =                       
UPL species                        x 5 =                       
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              
Hydrophytic Vegetation Indicators:  
       Dominance Test is >50% 
       Prevalence Index is ≤3.01 
       Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 
       Problematic Hydrophytic Vegetation1 (Explain) 
 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:                           )                           % Cover    Species?    Status    
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
                                                                                                                = Total Cover 
Sapling/Shrub Stratum   (Plot size:                           ) 
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
5.                                                                                                                                               
                                                                                                                = Total Cover 
Herb Stratum   (Plot size:                           ) 
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
5.                                                                                                                                               
6.                                                                                                                                               
7.                                                                                                                                               
8.                                                                                                                                               
                                                                                                                = Total Cover 
Woody Vine Stratum   (Plot size:                           ) 
1.                                                                                                                                               
2.                                                                                                                                               
                                                                                                                = Total Cover 

% Bare Ground in Herb Stratum                            % Cover of Biotic Crust                         

Hydrophytic  
Vegetation 
Present?                 Yes                 No              

Remarks: 

 

Smith Multifamily Richland/Benton 9/19/16

Alpine Resources - Duane Smith WA S1

Sb/JL S36, Twp 28N, Rge 8E

Depression Concave <1%

LRRB 46.211599 -119.257380

Finley stony fine sandy loam, 0 to 30 percent slopes Palustrine emergent

2

3

66%

3m

Acroptilon repens

Scirpus acutus

40

30

20

90

Y

Y

Y

FacW

Not listed

Obl

Phalaris arundinacea

✔

✔

✔

✔

✔

✔
✔

✔
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SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
       Histosol (A1)        Sandy Redox (S5)        1 cm Muck (A9) (LRR C) 
       Histic Epipedon (A2)        Stripped Matrix (S6)        2 cm Muck (A10) (LRR B) 
       Black Histic (A3)        Loamy Mucky Mineral (F1)        Reduced Vertic (F18) 
       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Red Parent Material (TF2) 
       Stratified Layers (A5) (LRR C)        Depleted Matrix (F3)        Other (Explain in Remarks) 
       1 cm Muck (A9) (LRR D)        Redox Dark Surface (F6)  
       Depleted Below Dark Surface (A11)         Depleted Dark Surface (F7)  
       Thick Dark Surface (A12)        Redox Depressions (F8) 3Indicators of hydrophytic vegetation and 
       Sandy Mucky Mineral (S1)        Vernal Pools (F9)     wetland hydrology must be present, 
       Sandy Gleyed Matrix (S4)                 unless disturbed or problematic. 
Restrictive Layer (if present): 
     Type:                                                                
     Depth (inches):                                                 

 
 
Hydric Soil Present?     Yes                 No              

Remarks: 
 
 
 

HYDROLOGY 
Wetland Hydrology Indicators:   
Primary Indicators (minimum of one required; check all that apply)                                                         Secondary Indicators (2 or more required)      
       Surface Water (A1)        Salt Crust (B11)        Water Marks (B1) (Riverine) 
       High Water Table (A2)        Biotic Crust (B12)        Sediment Deposits (B2) (Riverine) 
       Saturation (A3)        Aquatic Invertebrates (B13)        Drift Deposits (B3) (Riverine) 
       Water Marks (B1) (Nonriverine)        Hydrogen Sulfide Odor (C1)        Drainage Patterns (B10) 
       Sediment Deposits (B2) (Nonriverine)        Oxidized Rhizospheres along Living Roots (C3)        Dry-Season Water Table (C2) 
       Drift Deposits (B3) (Nonriverine)        Presence of Reduced Iron (C4)        Crayfish Burrows (C8) 
       Surface Soil Cracks (B6)        Recent Iron Reduction in Tilled Soils (C6)        Saturation Visible on Aerial Imagery (C9) 
       Inundation Visible on Aerial Imagery (B7)        Thin Muck Surface (C7)        Shallow Aquitard (D3) 
       Water-Stained Leaves (B9)        Other (Explain in Remarks)        FAC-Neutral Test (D5) 
Field Observations: 
Surface Water Present? Yes             No             Depth (inches):                           
Water Table Present?  Yes             No             Depth (inches):                           
Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 
 
 
Wetland Hydrology Present?    Yes                 No              

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

 

0-18+" 2.5Y 4/2 90 10YR 4/6 2% C M ls

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔
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WETLAND DETERMINATION DATA FORM – Arid West Region 
 
Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

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

Subregion (LRR):                                                                       Lat:                                               Long:                                                 Datum:                        

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

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

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

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

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

Hydrophytic Vegetation Present? Yes                 No               
Hydric Soil Present?  Yes                 No               
Wetland Hydrology Present? Yes                 No               

 
Is the Sampled Area 
within a Wetland?                   Yes                   No                

Remarks: 
 
 

VEGETATION – Use scientific names of plants. 
Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:        
OBL species                        x 1 =                       
FACW species                        x 2 =                       
FAC species                        x 3 =                       
FACU species                        x 4 =                       
UPL species                        x 5 =                       
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              
Hydrophytic Vegetation Indicators:  
       Dominance Test is >50% 
       Prevalence Index is ≤3.01 
       Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 
       Problematic Hydrophytic Vegetation1 (Explain) 
 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:                           )                           % Cover    Species?    Status    
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
                                                                                                                = Total Cover 
Sapling/Shrub Stratum   (Plot size:                           ) 
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
5.                                                                                                                                               
                                                                                                                = Total Cover 
Herb Stratum   (Plot size:                           ) 
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
5.                                                                                                                                               
6.                                                                                                                                               
7.                                                                                                                                               
8.                                                                                                                                               
                                                                                                                = Total Cover 
Woody Vine Stratum   (Plot size:                           ) 
1.                                                                                                                                               
2.                                                                                                                                               
                                                                                                                = Total Cover 

% Bare Ground in Herb Stratum                            % Cover of Biotic Crust                         

Hydrophytic  
Vegetation 
Present?                 Yes                 No              

Remarks: 

 

Smith Multifamily Richland/Benton 9/19/16

Alpine Resources - Duane Smith WA S2

Sb/JL S36, Twp 9N, Rge 28E

Depression Concave ~5%

LRRB 46.211599 -119.257380

Finley stony fine sandy loam, 0 to 30 percent slopes Palustrine emergent

10m

Populus balsamifera

Betula Paperifera

20

20

10

50

Y

Y

Y

Fac

Fac

Fac

Elaeagnus angustifolia 3

4

10m
75

Rosa gymnocarpa 10

10

Y FacU

Distinct vegetation transition.                                                                                                                           

✔

✔

✔

✔

✔

✔
✔

✔



US Army Corps of Engineers                      Arid West – Version 2.0 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
       Histosol (A1)        Sandy Redox (S5)        1 cm Muck (A9) (LRR C) 
       Histic Epipedon (A2)        Stripped Matrix (S6)        2 cm Muck (A10) (LRR B) 
       Black Histic (A3)        Loamy Mucky Mineral (F1)        Reduced Vertic (F18) 
       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Red Parent Material (TF2) 
       Stratified Layers (A5) (LRR C)        Depleted Matrix (F3)        Other (Explain in Remarks) 
       1 cm Muck (A9) (LRR D)        Redox Dark Surface (F6)  
       Depleted Below Dark Surface (A11)         Depleted Dark Surface (F7)  
       Thick Dark Surface (A12)        Redox Depressions (F8) 3Indicators of hydrophytic vegetation and 
       Sandy Mucky Mineral (S1)        Vernal Pools (F9)     wetland hydrology must be present, 
       Sandy Gleyed Matrix (S4)                 unless disturbed or problematic. 
Restrictive Layer (if present): 
     Type:                                                                
     Depth (inches):                                                 

 
 
Hydric Soil Present?     Yes                 No              

Remarks: 
 
 
 

HYDROLOGY 
Wetland Hydrology Indicators:   
Primary Indicators (minimum of one required; check all that apply)                                                         Secondary Indicators (2 or more required)      
       Surface Water (A1)        Salt Crust (B11)        Water Marks (B1) (Riverine) 
       High Water Table (A2)        Biotic Crust (B12)        Sediment Deposits (B2) (Riverine) 
       Saturation (A3)        Aquatic Invertebrates (B13)        Drift Deposits (B3) (Riverine) 
       Water Marks (B1) (Nonriverine)        Hydrogen Sulfide Odor (C1)        Drainage Patterns (B10) 
       Sediment Deposits (B2) (Nonriverine)        Oxidized Rhizospheres along Living Roots (C3)        Dry-Season Water Table (C2) 
       Drift Deposits (B3) (Nonriverine)        Presence of Reduced Iron (C4)        Crayfish Burrows (C8) 
       Surface Soil Cracks (B6)        Recent Iron Reduction in Tilled Soils (C6)        Saturation Visible on Aerial Imagery (C9) 
       Inundation Visible on Aerial Imagery (B7)        Thin Muck Surface (C7)        Shallow Aquitard (D3) 
       Water-Stained Leaves (B9)        Other (Explain in Remarks)        FAC-Neutral Test (D5) 
Field Observations: 
Surface Water Present? Yes             No             Depth (inches):                           
Water Table Present?  Yes             No             Depth (inches):                           
Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 
 
 
Wetland Hydrology Present?    Yes                 No              

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

 

S2

0-18+" 2.5Y 4/2 90 No redox

No redox observed throughout profile,                                                                                                                          

✔

✔

✔

✔



US Army Corps of Engineers                      Arid West – Version 2.0 

WETLAND DETERMINATION DATA FORM – Arid West Region 
 
Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

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

Subregion (LRR):                                                                       Lat:                                               Long:                                                 Datum:                        

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

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

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

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

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

Hydrophytic Vegetation Present? Yes                 No               
Hydric Soil Present?  Yes                 No               
Wetland Hydrology Present? Yes                 No               

 
Is the Sampled Area 
within a Wetland?                   Yes                   No                

Remarks: 
 
 

VEGETATION – Use scientific names of plants. 
Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:        
OBL species                        x 1 =                       
FACW species                        x 2 =                       
FAC species                        x 3 =                       
FACU species                        x 4 =                       
UPL species                        x 5 =                       
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              
Hydrophytic Vegetation Indicators:  
       Dominance Test is >50% 
       Prevalence Index is ≤3.01 
       Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 
       Problematic Hydrophytic Vegetation1 (Explain) 
 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:                           )                           % Cover    Species?    Status    
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
                                                                                                                = Total Cover 
Sapling/Shrub Stratum   (Plot size:                           ) 
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
5.                                                                                                                                               
                                                                                                                = Total Cover 
Herb Stratum   (Plot size:                           ) 
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
5.                                                                                                                                               
6.                                                                                                                                               
7.                                                                                                                                               
8.                                                                                                                                               
                                                                                                                = Total Cover 
Woody Vine Stratum   (Plot size:                           ) 
1.                                                                                                                                               
2.                                                                                                                                               
                                                                                                                = Total Cover 

% Bare Ground in Herb Stratum                            % Cover of Biotic Crust                         

Hydrophytic  
Vegetation 
Present?                 Yes                 No              

Remarks: 

 

Smith Multifamily Richland/Benton 9/19/16

Alpine Resources - Duane Smith WA S3

Sb/JL S36, Twp 9N, Rge 28E

Depression Concave ~5%

LRRB 46.211599 -119.257380

Finley stony fine sandy loam, 0 to 30 percent slopes Palustrine emergent

1

1

100

Typha latifolia

90

10

100

Y

N

FacW

Obl

Phalaris arundinacea

Distinct vegetation transition.                                                                                                                           

✔

✔

✔

✔

✔

✔
✔

✔



US Army Corps of Engineers                      Arid West – Version 2.0 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
       Histosol (A1)        Sandy Redox (S5)        1 cm Muck (A9) (LRR C) 
       Histic Epipedon (A2)        Stripped Matrix (S6)        2 cm Muck (A10) (LRR B) 
       Black Histic (A3)        Loamy Mucky Mineral (F1)        Reduced Vertic (F18) 
       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Red Parent Material (TF2) 
       Stratified Layers (A5) (LRR C)        Depleted Matrix (F3)        Other (Explain in Remarks) 
       1 cm Muck (A9) (LRR D)        Redox Dark Surface (F6)  
       Depleted Below Dark Surface (A11)         Depleted Dark Surface (F7)  
       Thick Dark Surface (A12)        Redox Depressions (F8) 3Indicators of hydrophytic vegetation and 
       Sandy Mucky Mineral (S1)        Vernal Pools (F9)     wetland hydrology must be present, 
       Sandy Gleyed Matrix (S4)                 unless disturbed or problematic. 
Restrictive Layer (if present): 
     Type:                                                                
     Depth (inches):                                                 

 
 
Hydric Soil Present?     Yes                 No              

Remarks: 
 
 
 

HYDROLOGY 
Wetland Hydrology Indicators:   
Primary Indicators (minimum of one required; check all that apply)                                                         Secondary Indicators (2 or more required)      
       Surface Water (A1)        Salt Crust (B11)        Water Marks (B1) (Riverine) 
       High Water Table (A2)        Biotic Crust (B12)        Sediment Deposits (B2) (Riverine) 
       Saturation (A3)        Aquatic Invertebrates (B13)        Drift Deposits (B3) (Riverine) 
       Water Marks (B1) (Nonriverine)        Hydrogen Sulfide Odor (C1)        Drainage Patterns (B10) 
       Sediment Deposits (B2) (Nonriverine)        Oxidized Rhizospheres along Living Roots (C3)        Dry-Season Water Table (C2) 
       Drift Deposits (B3) (Nonriverine)        Presence of Reduced Iron (C4)        Crayfish Burrows (C8) 
       Surface Soil Cracks (B6)        Recent Iron Reduction in Tilled Soils (C6)        Saturation Visible on Aerial Imagery (C9) 
       Inundation Visible on Aerial Imagery (B7)        Thin Muck Surface (C7)        Shallow Aquitard (D3) 
       Water-Stained Leaves (B9)        Other (Explain in Remarks)        FAC-Neutral Test (D5) 
Field Observations: 
Surface Water Present? Yes             No             Depth (inches):                           
Water Table Present?  Yes             No             Depth (inches):                           
Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 
 
 
Wetland Hydrology Present?    Yes                 No              

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

 

S3

0-16" 2.5Y 4/2 90 10YR 4/6 5% C M ls

                                                                                                                    

10"

 

✔

✔

✔

✔

✔

✔ ✔

✔

✔



US Army Corps of Engineers                      Arid West – Version 2.0 

WETLAND DETERMINATION DATA FORM – Arid West Region 
 
Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

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

Subregion (LRR):                                                                       Lat:                                               Long:                                                 Datum:                        

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

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

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

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

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

Hydrophytic Vegetation Present? Yes                 No               
Hydric Soil Present?  Yes                 No               
Wetland Hydrology Present? Yes                 No               

 
Is the Sampled Area 
within a Wetland?                   Yes                   No                

Remarks: 
 
 

VEGETATION – Use scientific names of plants. 
Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:        
OBL species                        x 1 =                       
FACW species                        x 2 =                       
FAC species                        x 3 =                       
FACU species                        x 4 =                       
UPL species                        x 5 =                       
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              
Hydrophytic Vegetation Indicators:  
       Dominance Test is >50% 
       Prevalence Index is ≤3.01 
       Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 
       Problematic Hydrophytic Vegetation1 (Explain) 
 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:                           )                           % Cover    Species?    Status    
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
                                                                                                                = Total Cover 
Sapling/Shrub Stratum   (Plot size:                           ) 
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
5.                                                                                                                                               
                                                                                                                = Total Cover 
Herb Stratum   (Plot size:                           ) 
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
5.                                                                                                                                               
6.                                                                                                                                               
7.                                                                                                                                               
8.                                                                                                                                               
                                                                                                                = Total Cover 
Woody Vine Stratum   (Plot size:                           ) 
1.                                                                                                                                               
2.                                                                                                                                               
                                                                                                                = Total Cover 

% Bare Ground in Herb Stratum                            % Cover of Biotic Crust                         

Hydrophytic  
Vegetation 
Present?                 Yes                 No              

Remarks: 

 

Smith Multifamily Richland/Benton 9/19/16

Alpine Resources - Duane Smith WA S4

Sb/JL S36, Twp 9N, Rge 28E

Depression Concave ~5%

LRRB 46.211599 -119.257380

Finley stony fine sandy loam, 0 to 30 percent slopes Palustrine emergent

80

80

Y FacElaeagnus angustifolia 2

2

100

Acroptiln repens

80

10

90

Y

N

FacW

not listed

Phalaris arundinacea

                                                                                                                           

✔

✔

✔

✔

✔

✔
✔

✔



US Army Corps of Engineers                      Arid West – Version 2.0 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
       Histosol (A1)        Sandy Redox (S5)        1 cm Muck (A9) (LRR C) 
       Histic Epipedon (A2)        Stripped Matrix (S6)        2 cm Muck (A10) (LRR B) 
       Black Histic (A3)        Loamy Mucky Mineral (F1)        Reduced Vertic (F18) 
       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Red Parent Material (TF2) 
       Stratified Layers (A5) (LRR C)        Depleted Matrix (F3)        Other (Explain in Remarks) 
       1 cm Muck (A9) (LRR D)        Redox Dark Surface (F6)  
       Depleted Below Dark Surface (A11)         Depleted Dark Surface (F7)  
       Thick Dark Surface (A12)        Redox Depressions (F8) 3Indicators of hydrophytic vegetation and 
       Sandy Mucky Mineral (S1)        Vernal Pools (F9)     wetland hydrology must be present, 
       Sandy Gleyed Matrix (S4)                 unless disturbed or problematic. 
Restrictive Layer (if present): 
     Type:                                                                
     Depth (inches):                                                 

 
 
Hydric Soil Present?     Yes                 No              

Remarks: 
 
 
 

HYDROLOGY 
Wetland Hydrology Indicators:   
Primary Indicators (minimum of one required; check all that apply)                                                         Secondary Indicators (2 or more required)      
       Surface Water (A1)        Salt Crust (B11)        Water Marks (B1) (Riverine) 
       High Water Table (A2)        Biotic Crust (B12)        Sediment Deposits (B2) (Riverine) 
       Saturation (A3)        Aquatic Invertebrates (B13)        Drift Deposits (B3) (Riverine) 
       Water Marks (B1) (Nonriverine)        Hydrogen Sulfide Odor (C1)        Drainage Patterns (B10) 
       Sediment Deposits (B2) (Nonriverine)        Oxidized Rhizospheres along Living Roots (C3)        Dry-Season Water Table (C2) 
       Drift Deposits (B3) (Nonriverine)        Presence of Reduced Iron (C4)        Crayfish Burrows (C8) 
       Surface Soil Cracks (B6)        Recent Iron Reduction in Tilled Soils (C6)        Saturation Visible on Aerial Imagery (C9) 
       Inundation Visible on Aerial Imagery (B7)        Thin Muck Surface (C7)        Shallow Aquitard (D3) 
       Water-Stained Leaves (B9)        Other (Explain in Remarks)        FAC-Neutral Test (D5) 
Field Observations: 
Surface Water Present? Yes             No             Depth (inches):                           
Water Table Present?  Yes             No             Depth (inches):                           
Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 
 
 
Wetland Hydrology Present?    Yes                 No              

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

 

S3

0-18+" 5Y 4/3 90 ls Moistened

                                                                                                                    

Soil was dry at the time of investigation.

✔

✔

✔

✔

✔ ✔



US Army Corps of Engineers                      Arid West – Version 2.0 

WETLAND DETERMINATION DATA FORM – Arid West Region 
 
Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

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

Subregion (LRR):                                                                       Lat:                                               Long:                                                 Datum:                        

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

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

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

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

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

Hydrophytic Vegetation Present? Yes                 No               
Hydric Soil Present?  Yes                 No               
Wetland Hydrology Present? Yes                 No               

 
Is the Sampled Area 
within a Wetland?                   Yes                   No                

Remarks: 
 
 

VEGETATION – Use scientific names of plants. 
Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:        
OBL species                        x 1 =                       
FACW species                        x 2 =                       
FAC species                        x 3 =                       
FACU species                        x 4 =                       
UPL species                        x 5 =                       
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              
Hydrophytic Vegetation Indicators:  
       Dominance Test is >50% 
       Prevalence Index is ≤3.01 
       Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 
       Problematic Hydrophytic Vegetation1 (Explain) 
 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:                           )                           % Cover    Species?    Status    
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
                                                                                                                = Total Cover 
Sapling/Shrub Stratum   (Plot size:                           ) 
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
5.                                                                                                                                               
                                                                                                                = Total Cover 
Herb Stratum   (Plot size:                           ) 
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
5.                                                                                                                                               
6.                                                                                                                                               
7.                                                                                                                                               
8.                                                                                                                                               
                                                                                                                = Total Cover 
Woody Vine Stratum   (Plot size:                           ) 
1.                                                                                                                                               
2.                                                                                                                                               
                                                                                                                = Total Cover 

% Bare Ground in Herb Stratum                            % Cover of Biotic Crust                         

Hydrophytic  
Vegetation 
Present?                 Yes                 No              

Remarks: 

 

Smith Multifamily Richland/Benton 9/19/16

Alpine Resources - Duane Smith WA S5

Sb/JL S36, Twp 9N, Rge 28E

Depression Concave ~5%

LRRB 46.211599 -119.257380

Finley stony fine sandy loam, 0 to 30 percent slopes Palustrine emergent

2

2

100

Salix exigua 20 Y FacW

Typha latifolia

90

10

100

Y

N

FacW

Obl

Epilobium ciliatum

Distinct vegetation transition.                                                                                                                           

✔

✔

✔

✔

✔

✔
✔

✔



US Army Corps of Engineers                      Arid West – Version 2.0 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
       Histosol (A1)        Sandy Redox (S5)        1 cm Muck (A9) (LRR C) 
       Histic Epipedon (A2)        Stripped Matrix (S6)        2 cm Muck (A10) (LRR B) 
       Black Histic (A3)        Loamy Mucky Mineral (F1)        Reduced Vertic (F18) 
       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Red Parent Material (TF2) 
       Stratified Layers (A5) (LRR C)        Depleted Matrix (F3)        Other (Explain in Remarks) 
       1 cm Muck (A9) (LRR D)        Redox Dark Surface (F6)  
       Depleted Below Dark Surface (A11)         Depleted Dark Surface (F7)  
       Thick Dark Surface (A12)        Redox Depressions (F8) 3Indicators of hydrophytic vegetation and 
       Sandy Mucky Mineral (S1)        Vernal Pools (F9)     wetland hydrology must be present, 
       Sandy Gleyed Matrix (S4)                 unless disturbed or problematic. 
Restrictive Layer (if present): 
     Type:                                                                
     Depth (inches):                                                 

 
 
Hydric Soil Present?     Yes                 No              

Remarks: 
 
 
 

HYDROLOGY 
Wetland Hydrology Indicators:   
Primary Indicators (minimum of one required; check all that apply)                                                         Secondary Indicators (2 or more required)      
       Surface Water (A1)        Salt Crust (B11)        Water Marks (B1) (Riverine) 
       High Water Table (A2)        Biotic Crust (B12)        Sediment Deposits (B2) (Riverine) 
       Saturation (A3)        Aquatic Invertebrates (B13)        Drift Deposits (B3) (Riverine) 
       Water Marks (B1) (Nonriverine)        Hydrogen Sulfide Odor (C1)        Drainage Patterns (B10) 
       Sediment Deposits (B2) (Nonriverine)        Oxidized Rhizospheres along Living Roots (C3)        Dry-Season Water Table (C2) 
       Drift Deposits (B3) (Nonriverine)        Presence of Reduced Iron (C4)        Crayfish Burrows (C8) 
       Surface Soil Cracks (B6)        Recent Iron Reduction in Tilled Soils (C6)        Saturation Visible on Aerial Imagery (C9) 
       Inundation Visible on Aerial Imagery (B7)        Thin Muck Surface (C7)        Shallow Aquitard (D3) 
       Water-Stained Leaves (B9)        Other (Explain in Remarks)        FAC-Neutral Test (D5) 
Field Observations: 
Surface Water Present? Yes             No             Depth (inches):                           
Water Table Present?  Yes             No             Depth (inches):                           
Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 
 
 
Wetland Hydrology Present?    Yes                 No              

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

 

S5

0-18+" 2.5Y 4/2 90 10YR 4/6 3% C M ls

                                                                                                                    

Soils moist throughout profile 

✔

✔

✔

✔

✔

✔

✔

✔



US Army Corps of Engineers                      Arid West – Version 2.0 

WETLAND DETERMINATION DATA FORM – Arid West Region 
 
Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

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

Subregion (LRR):                                                                       Lat:                                               Long:                                                 Datum:                        

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

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

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

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

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

Hydrophytic Vegetation Present? Yes                 No               
Hydric Soil Present?  Yes                 No               
Wetland Hydrology Present? Yes                 No               

 
Is the Sampled Area 
within a Wetland?                   Yes                   No                

Remarks: 
 
 

VEGETATION – Use scientific names of plants. 
Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:        
OBL species                        x 1 =                       
FACW species                        x 2 =                       
FAC species                        x 3 =                       
FACU species                        x 4 =                       
UPL species                        x 5 =                       
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              
Hydrophytic Vegetation Indicators:  
       Dominance Test is >50% 
       Prevalence Index is ≤3.01 
       Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 
       Problematic Hydrophytic Vegetation1 (Explain) 
 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:                           )                           % Cover    Species?    Status    
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
                                                                                                                = Total Cover 
Sapling/Shrub Stratum   (Plot size:                           ) 
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
5.                                                                                                                                               
                                                                                                                = Total Cover 
Herb Stratum   (Plot size:                           ) 
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
5.                                                                                                                                               
6.                                                                                                                                               
7.                                                                                                                                               
8.                                                                                                                                               
                                                                                                                = Total Cover 
Woody Vine Stratum   (Plot size:                           ) 
1.                                                                                                                                               
2.                                                                                                                                               
                                                                                                                = Total Cover 

% Bare Ground in Herb Stratum                            % Cover of Biotic Crust                         

Hydrophytic  
Vegetation 
Present?                 Yes                 No              

Remarks: 

 

Smith Multifamily Richland/Benton 9/19/16

Alpine Resources - Duane Smith WA S6

Sb/JL S36, Twp 9N, Rge 28E

Depression Concave ~5%

LRRB 46.211599 -119.257380

Finley stony fine sandy loam, 0 to 30 percent slopes Palustrine emergent

1

1

100

Salix exigua 10 Y FacW

90

90

Y FacWPhalaris arundinacea

                                                                                                                           

✔

✔

✔

✔

✔

✔
✔

✔



US Army Corps of Engineers                      Arid West – Version 2.0 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
       Histosol (A1)        Sandy Redox (S5)        1 cm Muck (A9) (LRR C) 
       Histic Epipedon (A2)        Stripped Matrix (S6)        2 cm Muck (A10) (LRR B) 
       Black Histic (A3)        Loamy Mucky Mineral (F1)        Reduced Vertic (F18) 
       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Red Parent Material (TF2) 
       Stratified Layers (A5) (LRR C)        Depleted Matrix (F3)        Other (Explain in Remarks) 
       1 cm Muck (A9) (LRR D)        Redox Dark Surface (F6)  
       Depleted Below Dark Surface (A11)         Depleted Dark Surface (F7)  
       Thick Dark Surface (A12)        Redox Depressions (F8) 3Indicators of hydrophytic vegetation and 
       Sandy Mucky Mineral (S1)        Vernal Pools (F9)     wetland hydrology must be present, 
       Sandy Gleyed Matrix (S4)                 unless disturbed or problematic. 
Restrictive Layer (if present): 
     Type:                                                                
     Depth (inches):                                                 

 
 
Hydric Soil Present?     Yes                 No              

Remarks: 
 
 
 

HYDROLOGY 
Wetland Hydrology Indicators:   
Primary Indicators (minimum of one required; check all that apply)                                                         Secondary Indicators (2 or more required)      
       Surface Water (A1)        Salt Crust (B11)        Water Marks (B1) (Riverine) 
       High Water Table (A2)        Biotic Crust (B12)        Sediment Deposits (B2) (Riverine) 
       Saturation (A3)        Aquatic Invertebrates (B13)        Drift Deposits (B3) (Riverine) 
       Water Marks (B1) (Nonriverine)        Hydrogen Sulfide Odor (C1)        Drainage Patterns (B10) 
       Sediment Deposits (B2) (Nonriverine)        Oxidized Rhizospheres along Living Roots (C3)        Dry-Season Water Table (C2) 
       Drift Deposits (B3) (Nonriverine)        Presence of Reduced Iron (C4)        Crayfish Burrows (C8) 
       Surface Soil Cracks (B6)        Recent Iron Reduction in Tilled Soils (C6)        Saturation Visible on Aerial Imagery (C9) 
       Inundation Visible on Aerial Imagery (B7)        Thin Muck Surface (C7)        Shallow Aquitard (D3) 
       Water-Stained Leaves (B9)        Other (Explain in Remarks)        FAC-Neutral Test (D5) 
Field Observations: 
Surface Water Present? Yes             No             Depth (inches):                           
Water Table Present?  Yes             No             Depth (inches):                           
Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 
 
 
Wetland Hydrology Present?    Yes                 No              

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

 

S6

0-18+" 5Y 4/3 90 ls Moistened

                                                                                                                    

Soil was dry at the time of investigation.

✔

✔

✔

✔

✔ ✔
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1.0!INTRODUCTION 

The site is comprised of two Benton County parcel numbers: 136983050008001 and 

136983050007002.  These parcels are located east of Piper Street and the intersection of Center 
Boulevard and Eastwood Avenue, in the City of Richland Washington.  Access is from the terminus 
of Piper Street and just east of the intersection of Center Boulevard and Eastwood Avenue.  The 
site is further located in a portion of Sections 36 in Township 9N, and Range 28E, W.M. 

Wetland Resources, Inc. (WRI) completed a site investigation on March 19th of 2020 to conduct a 
wildlife habitat assessment on and in the vicinity of the subject properties in order to determine if 
any wildlife species or habitats are present that require protection under the City of Richland 
Municipal Code (RMC).  This report presents the findings of the investigation, and provides 
management recommendations to protect wildlife use and functions associated with the subject 

site.  Conditions and proposals related to wetlands and streams present on the subject site are
discussed in a Critical Areas Study and Buffer Averaging Plan prepared by WRI.  As any potential 
on-site fish habitat is limited to East Badger Drain/West Fork Amon Creek and its associated 
tributaries, the determination of fish use and of appropriate protections for these critical areas are 
also discussed in the aforementioned Critical Areas Study and Buffer Averaging Plan. 

 
!- Aerial View of Subject Property

The subject property is located along the northern portion of the East Badger Drain, in Richland, 
WA. Land use in the surrounding area consists of single-family/multi-family residential 

development, community park areas and a golf course. Topography within the study area slopes 
moderately to the east, and trends slightly to the north with hills to the east and west. No 
development currently exists within the boundary of the subject property; however, a network of 
utility roads is present.  The climate of Richland is semi-arid desert.  

The East Badger Drain/West Fork Amon Creek is located on the eastern portion of the property 
and flows from south to north.  Adjacent to the drain is a riparian area consisting of wetland 
conditions that receives the entirety of its hydrology from wastewater associated with the 
Kennewick Division of the Yakima project.  The Kennewick Irrigation District (KID) main canal 
and Badger East lateral canal lie upland and parallel to the major portion of the East Badger Drain 

(see Figure 3, KID map - Amon Wasteway and Drain system).  Both canals are unlined, and based 
on KID data, lose a combined total of approximately 2,800 acre-feet of water each irrigation 
season. 
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!- KID Map – Amon Wasteway and Drain System 

On-site vegetation is a combination of the typical non-native shrub-steppe community found in 
much of the non-developed upland surrounding the site and the riparian community located along 
the Amon Wasteway.  Outside of the riparian area vegetation has been impacted by surrounding 
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land uses and generally consists of, but is not limited to: big sagebrush (Artemisia tridentata), rabbit 
brush (Chrysothamnus nauseosa), Russian thistle (Salsola tragus), and cheatgrass (Bromus techtorum).  
Within the riparian corridor along the Amon Wasteway, vegetation generally consists of: Russian 

olive (Elaeagnus angustifolia), coyote willow (Salix exigua), and Russian knapweed (Acroptilon repens) 
along the exterior and reed canarygrass (Phalaris arundinacea), common cattail (Typha latifolia), and 
hard-stem bulrush (Schoenoplectus acutus) in the interior.    
 
1.1!PROJECT DESCRIPTION 
 
Alpine Resources, hereafter referred to as the applicant, proposes to construct a multi-family 
residential development east of Piper Street and the intersection of Center Blvd and Eastwood 

Avenue, paralleling the Amon Wasteway Wetland buffer on its western side.  The wetland buffer 
will be averaged to allow for the proposed development activity, and the buffer averaging design 
will compensate for buffer width reductions at an approximate 2:1 ratio.  The buffer averaging 
design will result in a net increase of buffer totaling 13,805 square feet.  Areas being provided as 
additional buffer have the same structural and functional characteristics as those being removed.   

 
 

2.0!STATEMENT OF QUALIFICATIONS 
 
Hailey Starr, conducted the field assessment for this Wildlife Habitat Assessment Report. 

 
Hailey Starr holds a Bachelor of Science degree in Natural Resources (Wildlife Ecology Focus) and 
a Master’s of Environmental Studies (Wildlife Management and Habitat Connectivity Focus).  
Additional training includes, Wildlife Capture and Immobilization through Washington State 
University, Emergency Medical Care of Wildlife through Washington State University, and 

Marbled Murrelet Monitoring through Washington State Department of Transportation.  Hailey 
has worked as an ecologist on projects within the Pacific Northwest for over 12 years, including 
scientific study of mule deer, white-tailed deer, Columbia Basin pygmy rabbits, captive breeding 
of endangered species, wildlife-vehicle collisions, wildlife habitat connectivity, highway influences 
on elk movement, wildlife habitat assessments, wetland and stream determinations, and 

environmental mitigation monitoring.  During these 12 years of experience, Hailey has specialized 
in the consultation of proposed land use and development permit applications as they pertain to 
critical areas (wetlands, rivers, streams, lakes, and habitats of protected fish and wildlife species). 
 
 

3.0!WILDLIFE HABITAT ASSESSMENT 
 
The purpose of this wildlife habitat assessment was to identify any Wildlife Habitat Conservation 
Areas that are regulated pursuant to the City of Richland Municipal Code (RMC) sections 
22.10.180 through 22.10.220.  Please note that the purpose of this assessment was related to 

potential wildlife habitat and is not intended to represent a wildlife survey for particular species.  
Therefore, this section presents the findings of the investigation, as well as, an analysis of how City 
of Richland fish and wildlife protections apply to the subject site.  
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3.1!CITY OF RICHLAND WILDLIFE HABITAT PROTECTIONS 
 
The Richland Municipal Code (RMC) 22.10.185 designates Fish and Wildlife Habitat 
Conservation Areas (HCAs) as those areas identified in the subsections below. 
 
A. Fish and wildlife habitat conservation areas include the following: 

1. Areas where state or federal designated endangered, threatened, and sensitive species have a primary 
association. 

a. Federal designated endangered and threatened species are those fish, wildlife and plant species 
identified by the U.S. Fish and Wildlife Service and the National Marine Fisheries Service that are in 
danger of extinction or threatened to become endangered. The U.S. Fish and Wildlife Service and the 
National Marine Fisheries Service should be consulted as necessary for current listing status. 

b. State designated endangered, threatened and sensitive species are those fish, wildlife and plant species 
native to the state of Washington identified by the State Department of Fish and Wildlife and/or State 
of Washington Natural Heritage Program that are in danger of extinction, threatened to become 
endangered, vulnerable, or declining and are likely to become endangered or threatened in a significant 
portion of their range within the state without cooperative management or removal of threats. The state 
of Washington’s Department of Fish and Wildlife and/or Natural Heritage Program maintains the 
most current listings and should be consulted as necessary for current state listing status; 

2. State priority habitats and areas associated with state priority species. 

a. State of Washington priority habitats and species are considered priorities for conservation and 
management. The state of Washington’s Department of Fish and Wildlife should be consulted for 
current listing of priority habitats and species; 

3. Habitats and species of local importance. The city of Richland hereby adopts by reference those priority 
habitats and species considered priorities for conservation and management identified by the State Department 
of Fish and Wildlife and State of Washington Natural Heritage Program as now exist or as may be 
amended; 

4. In addition to the priority habitats and species recognized by WDFW and/or State of Washington Natural 
Heritage Program, a process is provided for listing other habitats and species that are important locally to the 
people of Richland.  

5. The areas listed as a national wildlife refuge, national park, natural area preserve or any preserve or reserve 
designated under WAC 332-30-151; 

6. The Yakima River Delta area, including Lake Wallula wildlife habitat areas currently managed by the 
U.S. Army Corps of Engineers, the Chamna Natural Preserve, Bateman Island; 

7. The Hanford Islands in the Columbia River managed by the U.S. Fish and Wildlife Service; 

 



 

Alpine Resources - Willowbrook  Wildlife Habitat Assessment Report 
WRI # 16235  April 23, 2020 

5 

8. Amon Creek Natural Preserve; 

9. Badger Mountain Natural Preserve; 

10. Category I wetlands as defined in RMC 22.10.100; 

11. State nature area preserves or natural resource conservation areas and state wildlife areas; 

12. Documented habitat, other than accidental presence, of threatened or endangered species; 

13. Documented habitat, other than accidental presence, of regional or national significance for migrating birds; 

14. Naturally occurring ponds under 20 acres and their submerged aquatic beds that provide fish or wildlife 
habitat; 

15. Waters of the state; 

16. Lakes, ponds, streams, and rivers planted with game fish by a governmental or tribal entity. 

The HCA regulated species and habitats identified on or within 300 feet of the site includes Amon 
Creek Natural Preserve (off site), PHS mapped Priority Habitat - wetland (partially on site), and 
PHS (hard copy) mapped fall chinook located within with West Fork Amon Creek (partially on 

site). 
 
 

4.0!SITE INVESTIGATION 
 
4.1!REVIEW OF EXISTING INFORMATION DOUBLE CHECK RESOURCES FOR CURRENT 

ACCURACY 
 
Prior to conducting the on-site investigation of the subject site, public resource information was 
reviewed to identify the presence of any priority habitats or species within and near the project 
area.  These sources included:  

 

•! WDFW Priority Habitat and Species (PHS) Hard Copy Map: The only mapped priority 
area recorded in the vicinity by WDFW is Burrowing Owl (Athene cunicularia) a regular 
occurrence area, although no nests are recorded on or adjacent to the site.  Southeast of 

the site, shrub-step areas are mapped as present that may provide quality habitat for black-
tailed jackrabbits (Lepus californicus), American badgers (Taxidea taxus), and side-blotched 
lizards (Uta spp.).  Given the disturbed nature on-site habitat and the dominance of 
cheatgrass (Bromus techtorum) in the grass layer, which is non-native and annual, the on-site 
area does not meet the definition of priority shrub-step habitat.  

 
West Fork Amon Creek is a fish-bearing stream and a water of the state flowing through a 
portion of the site, within the Amon Wasteway wetland.  However, this area is protected 
and no development activity is proposed within this HCA.  The nearby Amon Creek 
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Natural Preserve HCA does not extend onto the subject site. No other potential habitats 
species occur in the project area that meet HCA designation. 

 

Discussions of the presence and/or absence of mapped habitats and species were field 
verified and discussed in detail below. 
 

•! USFWS National Wetlands Inventory:  The NWI map tool depicts a wetland roughly in 
the same location as the Amon Wasteway wetland unit. No other wetlands are depicted by 
the NWI in the vicinity of the project area. 
 

•! StreamNet Online Mapping Application: StreamNet is a fish distribution database 
maintained by the PSMFC as a regional clearinghouse for fish data. StreamNet identifies 
Coho within the West Fork Amon Creek.  

 

•! WDFW SalmonScape Interactive Mapping System: SalmonScape is an online GIS 
database that contains publicly available resource information for fish population studies 
and general species distribution (both documented and modeled presence). SalmonScape 

shows spring chinook and coho both as presumed within the West Fork Amon Creek.  
 

•! Washington DNR Natural Heritage and All Features List: No features were found present 
within the township, range, and section where the site is located.  

 

•! Benton County GIS: Benton County GIS Web Mapping does not depict information on 
wetlands and streams.  

 

•! WDNR Forest Practices Activity Mapping Tool (FPAMT): FPAMT is an online GIS 
database that aids the process of submitting a Forest Practices permit application. The tool 

is useful for the purposes of this study, because WADNR models fish presence. FPAMT 
shows an unclassified stream flowing through the subject property. 

 
4.2!HABITAT ASSESSMENT 
 
The subject property was assessed for Fish and Wildlife Habitat Conservation Areas during the 
March 19, 2020 field visit.  Below describes the on-site habitat conditions and wildlife findings.  
Please see Appendix A (Habitat Unit Map) for the graphical approximation of the described 

habitat types. 
 
On-site Habitat Unit A – East Badger Drain Habitat Corridor 

Mixed Willow / Reed Canarygrass 

The area along the eastern property line within the West Fork Amon Creek habitat corridor, is 
primarily comprised of a mixed aged willow and herbaceous species composition.  Vegetation 
within the on-site portion of the wetland generally consists of: Pacific willow (Salix lucida), coyote 
willow (Salix exigua), reed canarygrass (Phalaris arundinacea), common cattail (Typha latifolia), hardstem 
bulrush (Schoenoplectus acutus), Watson’s willowherb (Epilobium ciliatum), Russian olive (Elaeagnus 
angustifolia), and Black locust (Robinia pseudoacacia).  For more information about the West Fork 
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Amon Creek and the associated wetland, please see the Critical Area Report and Buffer Averaging 
Plan prepared by WRI. 

  
!- Site Photos: Wetland and Stream Corridor 

The areas of mature and immature willow bordering the stream and wetland corridor create 
transitional zones considered “edge” habitat space.  The on-site forest and shrub system provide
patches quality native cover, as well as a wide variety of small to medium sized perches within the 
forest and along the edge habitat.  The larger willows and shrubs within these areas provide perches
for a variety of bird species.  Large woody debris in the form of snags and downed logs were only 

found in areas comprised of mature willows.  Portions of this habitat unit offer open water features 
providing habitat for a variety of water dependent species.  The wildlife observed within this habitat 
unit during our March site visit were primarily waterfowl and song birds.   

 
!- Site Photos: Fenced Restoration Areas and Gravel Road Used by Pedestrians
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The forest structure is relatively diverse, comprised of pockets of deciduous trees interspersed 
within immature willow, various native shrub species, and pockets of herbaceous vegetation.  This 
habitat corridor, including West Fork Amon Creek, the associated wetland, and non-wetland area, 

create a relatively contiguous habitat corridor that extends off-site to the east and south.  As this 
habitat extends eastward (off site) it becomes the Amon Creek Natural Preserve (regulated HCA).  
This corridor continues south for approximately 2,800 feet.  The size and complexity of the 
different systems present (stream, wetland, and non-wetland) provide a mixed assemblage of 
habitat for a diversity flora and fauna to thrive in.  However, the relatively narrow width of the 

unit (160 - 400 feet) creates limitation for refuge for larger and sensitive species.  This habitat 
provides moderate-quality hiding and thermal cover, potential nest locations for passerines, and 
arboreal food resources.  Habitat function and wildlife use of this habitat type is in part limited by 
landscape fragmentation due to public roads and high-density residential development.  This level 
of habitat fragmentation can influence the use of the site by highly sensitive and some highly mobile 

terrestrial species that necessitate specific habitat requirements.  Please see Section 2.3.1 Wildlife 
Species Detections below for a detailed description of species observed on site.  
 
Overall, this habitat unit appears to have experienced relatively limited disturbance as of recently.  
However, areas dominated by invasive non-native reed canarygrass does indicate historical 

disturbance.  Portions of this habitat located near the gravel access road used by pedestrians 
traveling east to access the Amon Creek Natural Preserve are fenced with woven metal wire, 
protecting the area from human disturbance.  These areas appear to be part of a restoration project 
where non-native species were removed and shrub-steppe vegetation was installed.  This habitat 
unit also borders the Amon Creek Natural Preserve affording connectivity to protected and 

managed lands.  The off-site shrub-steppe ecosystem offered by the Amon Creek Natural Preserve 
located east of the project site is of higher quality shrub-steppe habitat when compared to what is 
found on site.  It is mostly comprised of native species and structural diversity within the shrub 
overstory and intermixed with areas of poor herbaceous understory.  The connectivity between 
the protected lands and on-site Habitat Unit A provides a movement corridor for a variety of 

species.  However, there are several hiking trails throughout the nature preserve that present a level 
of frequent human disturbance that may be intolerable by a variety of species not accustom to 
frequent human presence.   

On-site Habitat Unit B – Moderately Disturbed Shrub-steppe Habitat  
 
Mixed Common Rabbitbrush / Russian Thistle / Tumble Mustard 
A large majority of the site is comprised of this habitat type that borders Habitat Unit A to the 
west.  This area is comprised of common rabbitbrush (Chrysothamnus nauseosa), Russian thistle (Salsola 
tragus), Canada thistle (Circium arvense), desert parsley (Lomatium leptocarprum), Indian ricegrass 
(Achnatherum hymenoides), western yarrow (Achillea millefolium), cheatgrass (Bromus tectorum), and tumble 
mustard (Sisumbrium altissimum).  The lack of species and structural diversity offered by this habitat 
type is likely because of human disturbance.  Several unofficial walking trails were found 
throughout this habitat unit along with signs of recent clearing and grading.   
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!- Site Photos: Area dominated by rabbitbrush  

Despite human disturbance and lack of species and structural diversity, abundant signs of rabbits 
and coyotes was identified throughout this habitat unit.  Large quantities of scat and tracts were 
found throughout the area.  Several species of birds were found perching on large rabbitbrush and

finding refuge /cover within the denser portions of the site.  The majority of the wildlife trails 
observed within this habitat were of small mammals mostly used by rabbit species and coyote.  
Therefore, the primary usage of this habitat type is by small mammals, highly mobile species, and 
avian species.   

 
!- Site Photos: Abundant Signs of Usage by Rabbits 

Big Sagebrush / Rabbitbrush / Yarrow 
A small portion of the property located within the northwest property corner is comprised of 
different structural and species diversity then the rest of this Habitat Unit B. This area is primarily 

comprised of mature big sagebrush (Artemisia tridentata), a species indicative of a more native shrub-
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steppe habitat then the rest of the unit.  More mature individuals of rabbitbrush were found 
intermixed with western yarrow (Achillea millefolium), tumble mustard (Sisumbrium altissimum), and 
cheatgrass (Bromus tectorum) within this portion of the habitat unit.  The presence of structural 

diversity and cover offered by the larger shrubs creates perching opportunities for bird species that 
prefer mature sage such as Sage Sparrow (Artemisiospiza nevadensis) and Brewers Sparrow (Spizella 
breweri) and opportunities for refuge and cover for California Quail (Callipepla californica) and a 
variety of small mammal species.  Several of the aforementioned species were visually identified 
within this habitat patch during our on-site evaluations.   

  
!- Site Photos: Area dominated by big sagebrush  

Overall, this habitat unit appears to have abundant use by a variety of species, especially rabbits, 
coyote, and a variety of bird species.  However, the limited quantity of native plant species in both 
the shrub overstory and herbaceous understory as well as, the limited structural diversity offer by 
this habitat unit greatly limits wildlife use by a variety of species.  A native herbaceous understory 

is mostly absent from this habitat unit thus inhibiting many ground dwelling species that require a 
more native shrub-steppe ecosystem. 

On-site Habitat Unit C – Heavily Disturbed Shrub-steppe Habitat 

Mixed Cheatgrass / Tumble Mustard  
A portion of the property located along the western property line is comprised of this habitat type.  
The dominance of non-native species - cheatgrass (Bromus tectorum) as well as, species that occupy 
disturbed shrub-steppe environments - tumble mustard (Sisumbrium altissimum) indicates that this 

portion of the property has a history of disturbance. Other species found within this portion of the 
site are typically found within disturbed sites, including Russian thistle (Salsola tragus), Canada thistle 
(Circium arvense), prickly lettuce (Lactuca serriola) western yarrow (Achillea millefolium), and bedstraw 
spp. (Galium spp.).  The absence of structural diversity offered by a more native shrub-steppe plant 
community mostly found within the nearby nature preserve, limits the ability for wildlife to seek 

cover, forage on native herbaceous and shrub plants, and perching opportunities for avian species.  
Thereby, limiting the use of this portion of the site by a large variety of wildlife.  



Alpine Resources - Willowbrook Wildlife Habitat Assessment Report
WRI # 16235 April 23, 2020

11

  
!- Site Photos: Heavily Disturbed Area on the Right 

Wildlife that use this portion of the site are likely transient and don’t reside in the area for long due 
to the lack of high-quality forage and cover options.  Therefore, it is presumed that wildlife does
not spend a significant amount of time here, but are instead moving through this low-quality 

habitat to higher quality habitat found in other portions of the site and within the adjacent nature 
preserve.  This is evident by the lack of wildlife signs in this area when compared to other portions 
of the site.   

Overall, the habitat quality offered by this highly disturbed portion of Habitat Unit C is low and 

extremely limited in comparison to other areas found on site.  Given these considerations, the 
wildlife in this area likely prefer to utilize the nearby nature preserve and Habitat Unit A.  As 
evident by the difference of wildlife usage observed.  Please see Section 2.3.1 Wildlife Species 
Detections below for a detailed description of species observed on site.

4.3!WILDLIFE FINDINGS 

One field visit was performed to evaluate habitat conditions and potential wildlife presence.  Use 

of the subject site by at least fourteen (14) avian species and four (4) mammalian species was 
observed.  Other species and groups that may use the site are predicted and described below. 

4.3.1!Wildlife Species Detections  

Direct species observations occurred during the site visit conducted in March 2020.  Indirect 
observations included evidence of use by species, such as tracks, scat, and signs of behavioral 
interactions with habitat features (ex. signs of foraging).   

A Note About Bird Names: This report follows the IOC World Bird List naming convention for birds, where 
official bird names are capitalized.  This convention was adopted because it distinguishes a taxonomic species from a 
general description of a bird.  For instance, several species of flycatcher could be described as “gray flycatchers,” but 
a “Gray Flycatcher” is a specific taxonomic species. 
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Direct Observations  
Habitat Unit A  
Two Black-tailed jack rabbits (Lepus californicus) were found within this habitat type near the gravel 
road entrance to the off-site nature preserve.  Other small mammals visually identified within this 
habitat unit include eastern cottontail (Sylvilagus floridanus) and Douglas Squirrel (Tamiasciurus 
douglasii).  Several bird species were observed occupying this habitat unit including Song Sparrow 

(Melospiza melodia), Red-winged Blackbird (Agelaius phoeniceus), Mallard (Anas platyrhynchos), Northern 
Flicker (Colaptes auratus), Anna’s Hummingbird (Calypte anna), Killdeer (Charadrius vociferus), 
American Crow (Corvus brachyrhynchos), White-crowned sparrow (Zonotrichia leucophrys), Sharp-
shinned Hawk (Accipiter striatus), House Finch (Haemorphous mexicanus), and Glaucus-winged Gull 
(Larus glaucescens).   
 
Habitat Unit B 
Several Sage Sparrows (Artemisiospiza nevadensis) and Brewer’s Sparrows (Spizella breweri) were found 
flying from shrub to shrub within this habitat unit, especially between larger shrubs.  California 
Quail (Callipepla californica) were observed seeking cover within larger shrubs.  The only small 

mammal visually observed within this habitat unit was the eastern cottontail (Sylvilagus floridanus). 
 
Habitat Unit C 
No direct observations of species were observed in this habitat unit.  
  
Indirect Observation 
Habitat Unit A 
Several trails were observed throughout this habitat type.  They did not appear to be regularly 

used by ungulates but instead by small mammals, likely used by either coyote (Canis latrans), rabbits 
(Sylvilagus spp. and Lepus spp.), raccoons (Procyon lotor), and / or skunks (Mephitis spp.).  Signs of 
rabbit and coyote scat and prints were abundant within this habitat type.  Several old medium 
sized bird nests were observed within the larger trees found within this habitat unit.  
 

Habitat Unit B 
This habitat unit appears to be used abundantly by rabbits due to the large amount of scat 
observed.  The eastern cottontail and black-tailed jack rabbit are the species likely occupying this 
area for foraging opportunities and cover.  Several signs of coyote were found along the small 
mammal trails throughout this habitat unit. 

 
Habitat Unit C 
Signs of wildlife within this habitat unit scant.  Minor signs of rabbit and coyote were found.  
 

4.3.2!General Wildlife Predictions 

Based on the available habitat, other avian species likely to occur on-site include Brown-headed 
cowbird (Molothrus ater), Ring-necked Duck (Aythya collaris), American Coot (Fulica americana), 
Yellow-rumped Warbler (Setophaga coronata), Cedar Waxwing (Bombycilla cedrorum), Say’s Phoebe 
(Sayornis saya), and Belted Kingfisher (Megaceryle alcyon). 
 

Other possible mammalian species that may utilize this site include species such as: beaver (Castor 
canadensis), mink (Mustela vison), muskrat (Ondatra zibethicus), deer mice (Peromyscus maniculatus), moles 
(Scapanus spp.), and white-tailed deer (Odocoileus virginianus). 
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Reptilian and amphibian species likely to use this site include American bullfrog (Rana catesbeianna) 
and gopher snake (Pituophis catenifer). 
 

4.3.3!Use by Special Status Wildlife Species 
While the heterogeneous environments within the project area are clearly used by a variety of 
wildlife species, only federally or state listed species, WDFW priority species and habitats, and 
regulated species that have a primary association afford protection by the Richland Municipal 
Code (Title 22.10).   

 
No terrestrial or avian federal or state listed endangered or threatened species were found on site.  
WDFW PHS maps a portion of the subject property near the on-site wetland as a regular 
occurrence area for Burrowing Owls (Athene cunicularia), a State Candidate species.  However, no 
signs of Burrowing Owls or habitats of primary association were observed while on-site.  Two 

black-tailed jackrabbits, a State Candidate species, and WDFW priority species were identified on-
site along the eastern property line bordering Amon Creek Natural Preserve near the gravel road 
utilized by pedestrians to access the Amon Creek Natural Preserve.  The black-tailed jackrabbits 
were observed utilizing the east side of the Habitat Unit A likely for cover since this portion of the 
habitat unit has dense shrub and tree cover.  However, habitats of primary association are located 

off site within the more native shrub-steppe system found within the Amon Creek Natural Preserve.  
Please see below for a detailed discussion about these species. 
 
WDFW PHS database revealed that a portion of the property near the wetland area, as regular 
occurrence areas for Burrowing Owls.  While on site, no visual observations of the species or its 

burrows were observed.  Burrowing Owls use burrows dug by prairie dogs, ground squirrels, 
badgers, and marmots.  None of the aforementioned species or their burrows were observed on 
site.  Therefore, the property does not currently provide primary habitat for this species to occupy.   
 
As mention above, two black-tailed jackrabbits were observed along the eastern property line. The 

individuals were seeking refuge within the dense shrub and tree overstory.  The on-site disturbed 
shrub-steppe habitat is of low quality when compared to the more native system located off-site 
within the nature preserve.  While on site, abundant evidence of rabbit scat was observed and is 
likely a combination of cottontail and black-tailed jackrabbit.  The on-site shrub-steppe habitat 

does provide low quality foraging and cover opportunities for the species.  However, the off-site 
shrub-steppe habitat found within the nature preserve is of higher quality.  Therefore, this species 
is presumed to primarily occupy the nature preserve and occasionally come on-site to forage. 
 
A habitat of primary association typically refers to a critical habitat component that federally or 

state-listed endangered, threatened, candidate, sensitive, or priority wildlife require, which if 
altered may reduce the likelihood of that species to persist and reproduce over the long term 
(Everett 2006).  Black-tailed jackrabbits prefer big sagebrush and generally does not prefer 
grasslands or areas that lack shrub cover (WHCWG 2010).  Research has found that this species is 
positively correlated with shrub density (Thompson and Gese 2007).  Size of home range varies 

from 16 to 300 ha with no seasonal migrations (WHCWG 2010).  As mentioned above, the on-site 
shrub-steppe habitat showed limited availability of big sagebrush and had a large area devoid of 
shrubs in general.  The off-site nature preserve provides the best habitat characteristics preferred 
by this species.  Therefore, this species is presumed to primarily occupy the off-site shrub-steppe 
area within the nature preserve.  
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Several public resources map West Fork Amon Creek as supporting fall chinook which is a federally 
threatened species.  Therefore, West Fork Amon Creek is presumed to support this species and 
should be managed appropriately.  This species meets the requirements outlined in RMC 

22.10.185 to be protected.  The wetland and stream area also meet the requirements outlined in 
22.10.185 as WDFW priority habitats.  Please see Section 3.0 Proposed Habitat Conservation Area 
Plan for the proposed HCAs associated with the protection of this species and the West Fork Amon 
Creek corridor.   
 

 

5.0!PROPOSED HABITAT CONSERVATION AREA PROTECTIONS 
 
5.1!CITY OF RICHLAND FISH AND WILDLIFE HABITAT CONSERVATION AREA PROTECTIONS 
 
As mentioned above, in Section 3.1 City of Richland Wildlife Habitat Protections, RMC defines 
Fish and Wildlife Habitat Conservation Areas (HCAs) as areas that show the presence of species 
proposed or listed by the federal government or the State of Washington as endangered, 

threatened, sensitive, or priority; or streams and wetlands that provide significant habitat for fish 
and wildlife.  As noted above the only special status species includes the federally threatened 
chinook mapped utilizing West Fork Amon Creek.  Therefore, the only on-site HCAs are 
associated with West Fork Amon Creek and the associated wetland.  The associated protective 
150-foot wetland buffer will effectively protect these systems.   

 
5.2!HABITAT CONSERVATION AREA PROTECTIONS 
 

5.2.1!Proposed Development Plan 
RMC Section 22.10.210 details standards for protecting HCAs during site planning and design of 
development proposals.  The applicant has taken these avoidance and minimization measures into 
consideration when designing the proposed development plan.  The applicant, proposes to 
construct a multi-family residential development east of Piper Street and the intersection of Center 

Blvd and Eastwood Avenue, paralleling the Amon Wasteway Wetland buffer on its western side.  
The wetland buffer will be averaged to allow for the proposed development activity, and the buffer 
averaging design will compensate for buffer width reductions at an approximate 2:1 ratio.  A total 
of 16,160 square feet of buffer will be reduced through buffer averaging in four separate areas.  As 
compensation, a total of 29,965 square feet will be provided as additional buffer in three separate 

areas adjacent and among those being reduced.  The buffer averaging design will result in a net 
increase of buffer totaling 13,805 square feet.  Areas being provided as additional buffer have the 
same structural and functional characteristics as those being removed.  Therefore, the proposed 
development plan will provide greater protection to on site HCAs by increasing the total on-site 
buffer area by 13,805 square feet. 

 

5.2.2!Determination of Management Recommendations 
As mentioned above, no proposed development activity will be located within any on-site HCAs.  
The City of Requires adoption of WDFW management recommendations for HCAs.  However, 
the City of Richland also has specific regulations for protection of these wetland and stream critical 

area features.  Therefore, our management recommendations for these features follow the 
requirements outlined in the Critical Areas Study and Buffer Averaging Plan prepared by WRI, as 
required by RMC 20.10.220 (Mitigation Sequencing), 20.10.115 (Buffer Averaging), and 
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22.10.210 (Fish and Wildlife Habitat Conservation Areas – Performance Standards).  No other 
areas were found to be definitively used as active breeding sites by any protected species on the 
subject property.   

 

5.2.3!Habitat Protection (HCA’s) 
The Critical Areas Study and Buffer Averaging Plan prepared by WRI identifies the approved 
protection measures for West Fork Amon Creek and the associated wetland complex.  The 
approved protection measures found in this report are summarized below:  

 
Associated Amon Wasteway Wetland Complex (Category II): 150-Foot Buffer 
 
The overriding and final protective wetland buffer will protect the boundary of the HCA as a 
whole.  The proposed buffer averaging plan detailed in the aforementioned report ensure 

compliance with the City’s buffer averaging regulations 
 
Therefore, the proposed protection of the wetland and stream discussed above meets the City of 
Richland regulations.  Please see the Critical Areas Study and Buffer Averaging Plan that 
specifically outlines proposed protective management plans.  RMC 22.10 Article III outlines 

protection requirements for wetlands, and RMC 22.10 Article IV specifically addresses HCAs, 
which include streams and wetlands.  Any future impacts to these areas will be mitigated for per 
the standards outlined in RMC Title 18, Chapter 22.10. 
 
 

6.0!CONCLUSION 
 
A thorough investigation of the subject site revealed regular and intermittent use by a diverse 
assemblage of wildlife species.  However, no species make use of the subject site that are specifically 
regulated by the City of Richland, except for fall chinook (hatchery planted).  Research of publicly 

available resources depicted regular occurrence areas for Burrowing Owls (mapped on-site by 
PHS) and that West Fork Amon Creek is mapped as supporting fall chinook (federally threatened 
species).  Field observations by WRI determined that the subject site does not appear to be used 
by Burrowing Owls.  Therefore, no HCAs for Burrowing Owls, as defined by the City of Richland 
are present on-site.   

 
Black-tailed jackrabbits were observed along the eastern property line.  However, existing on-site 
habitat conditions are not preferred by black-tailed jackrabbits.  The off-site nature preserve offers 
a variety of vegetative communities and structural diversity that the species prefers.  Therefore, no 
HCAs for black-tailed jackrabbits are present on-site.   

 
HCA protections only apply to West Fork Amon Creek (fall chinook habitat) and the associated 
wetland, which are regulated and protected by Chapter 22.10 (Critical Areas) of the City of 
Richland Municipal Code.   
 

The proposed development plan has been specifically designed in consideration of on-site HCAs, 
as required by the City of Richland.  The proposed development has been placed in the best 
possible location to avoid impacting on-site HCAs.  No impacts to on-site HCAs will occur in 
association with the proposed development plan. 
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7.0!USE OF THIS REPORT 

This Wildlife Habitat Assessment Report is supplied to Alpine Resources as a means of determining 
possible presence of protected wildlife species or habitat and to determine what wildlife species or 
habitats are present that should be accommodated in the design of the future development 
proposal, as required by the City of Richland.  This report is based largely on readily observable 
conditions and, to a lesser extent, on readily ascertainable conditions.  No attempt has been made 

to determine hidden or concealed conditions. 

The laws applicable to wildlife species and habitats are subject to varying interpretations and may 
be changed at any time by the courts or legislative bodies.  This report is intended to provide 
information deemed relevant in the applicant's attempt to comply with the laws now in effect. 

This report conforms to the standard of care employed by wildlife biologist.  No other 
representation or warranty is made concerning the work or this report, and any implied 
representation or warranty is disclaimed. 

Wetland Resources, Inc. 

   

Hailey Starr  Scott Brainard, PWS 
Associated Ecologist & Wildlife Biologist Principal Ecologist 
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1. DEVELOPMENT IDENTIFICATION 
 
Gibson Traffic Consultants, Inc. (GTC) has been retained to provide a traffic impact analysis for 
the proposed Willowbrook Place development to address comments from City of Richland staff. 
The comments are based on an email from John Deskins on October 4, 2019 in reference to the 
traffic impact analysis dated August 5, 2019. Brad Lincoln, responsible for this report and traffic 
analysis, is a licensed professional engineer (Civil) in the State of Washington and member of the 
Washington State section of ITE. 
 
The Willowbrook Place development is proposed to consist of a total of 96 apartment units on land 
that is currently vacant. The development site is located east of Leslie Road and south of 
Broadmoor Street and is adjacent to the Willowbrook #2 development. The development is 
proposed to have two accesses, one via Center Boulevard east of Piper Street and one to 
Broadmoor Street. A site vicinity map has been included in Figure 1. 
 

2. METHODOLOGY 
 
Trip generation calculations for the Willowbrook Place development have been performed 
utilizing average trip generation data contained in the Institute of Transportation Engineers’ (ITE) 
Trip Generation Manual, 10th Edition (2017). The distribution of trips generated by the site is 
based on the counts at the study intersections, surrounding land uses and comments from City of 
Richland staff. 
 
The analysis in this report is based on scoping discussions with City of Richland staff and includes 
an analysis of daily trip volumes, speeds and intersection operations. The daily trips along the 
following roadways have been compared to typical City of Richland thresholds: 
 

 Broadmoor Street – East of Leslie Road 
 Piper Street – Eastwood Avenue vicinity  
 Center Boulevard – east of Leslie Road 
 Broadmoor Street, west of Bellerive Drive 

 
Broadmoor Street is classified as a Neighborhood Collector and has a typical threshold of 
approximately 1,500 daily trips. Piper Street is classified as a Local Street and has a typical 
threshold of approximately 1,000 daily trips. Center Boulevard is classified as a Neighborhood 
Collector and has a typical threshold of approximately 1,500 daily trips. It is important to note that 
these thresholds are approximate, especially since Piper Street meets the description of a 
Neighborhood Collector Street. 
  
Intersection level of service analysis has been performed for the AM peak-hour, the highest four 
consecutive 15-minute periods between 7:00 AM and 9:00 AM, and the PM peak-hour, the highest 
four consecutive 15-minute periods between 4:00 PM and 6:00 PM. The intersection level of 
service analysis has been performed for the following intersections: 
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1. Leslie Road at Broadmoor Street 
2. Leslie Road at Willowbrook Place 
3. Leslie Road at Center Boulevard 
4. Greenbrook Boulevard at Broadmoor Street 
5. Site Access at Broadmoor Street 
6. Bellerive Drive at Broadmoor Street 

 
Congestion at intersections is generally measured in terms of level of service (LOS). In accordance 
with Highway Capacity Manual: 6th Edition (HCM) by the Transportation Research Board, road 
facilities and intersections are rated between LOS A and LOS F, with LOS A being free flow and 
LOS F being forced flow or over-capacity conditions. The level of service at signalized, 
roundabout and all-way stop-controlled intersections is based on the average delay of all 
approaches. The level of service for two-way stop-controlled intersections is based on average 
delays for the stopped approach with the highest delay. Geometric characteristics and conflicting 
traffic movements are taken into consideration when determining level of service values. A 
summary of the intersection level of service criteria is included in Table 1. 
 

Table 1: Level of Service Criteria for Intersections 
 

Level of 1 
Service 

Expected 
Delay 

Intersection Control Delay 
(Seconds per Vehicle) 

Unsignalized 
Intersections 

Signalized 
Intersections 

A Little/No Delay <10 <10 

B Short Delays >10 and <15 >10 and <20 

C Average Delays >15 and <25 >20 and <35 

D Long Delays >25 and <35 >35 and <55 

E Very Long Delays >35 and <50 >55 and <80 

F Extreme Delays2 >50 >80 

 
The City of Richland utilizes an intersection level of service threshold of LOS D. 

 
1 Source:  Highway Capacity Manual: 6th Edition. 
 
 LOS A: Free-flow traffic conditions, with minimal delay to stopped vehicles (no vehicle is delayed longer 

than one cycle at signalized intersection). 
 LOS B: Generally stable traffic flow conditions. 

LOS C: Occasional back-ups may develop, but delay to vehicles is short term and still tolerable. 
LOS D: During short periods of the peak hour, delays to approaching vehicles may be substantial but are 

tolerable during times of less demand (i.e. vehicles delayed one cycle or less at signal). 
LOS E: Intersections operate at or near capacity, with long queues developing on all approaches and long 

delays. 
LOS F: Jammed conditions on all approaches with excessively long delays and vehicles unable to move at 

times. 
2 When demand volume exceeds the capacity of the lane, extreme delays will be encountered with queuing which 
 may cause severe congestion affecting other traffic movements in the intersection. 
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3. SURROUNDING AREA 
 
The primary roadway in the site vicinity is Leslie Road; which is a 3-lane arterial roadway with a 
posted speed limit of 40 mph. Broadmoor Street, Center Boulevard and Willowbrook Place are 2-
lane neighborhood collectors with posted speed limits of 25 mph. These roadways have 
approximately 36 to 40 feet of pavement and include curb, gutter and sidewalk. All of the study 
intersections are two-way stop-controlled intersections. There is left-turn channelization on Leslie 
Road at the Willowbrook Place and Center Boulevard intersections.  
 
Speed data was collected at several locations identified by City of Richland staff. The existing 85th 
Percentile speed data is summarized in Table 2. 
 

Table 2: Speed Data Summary 
 

Location Eastbound Westbound 
Broadmoor Street – East of Leslie Road 28.2 mph 28.6 mph 

Willowbrook Place – East of Leslie Road 25.7 mph 26.5 mph 
Center Boulevard – East of Leslie Road 26.8 mph 29.6 mph 

Broadmoor Street – West of Bellerive Drive 28.7 mph 29.0 mph 
 
The speed data shows that the existing speeds at the study locations are within the typical range, 
based on the posted speed limit. 
 
The surrounding land use if primarily residential. The major commercial areas are west and north 
of the site. The major highway in the site vicinity is I-82 with the nearest access being south of the 
development. 
 

4. TRIP GENERATION 
 
The trip generation calculations for the Willowbrook Place development are based on the average 
trip generation rates for Institute of transportation Engineers ITE Land Use Code 220, Multifamily 
Housing (Low-Rise). The trip generation of the Willowbrook Place development is summarized 
in Table 3. 
 

Table 3: Willowbrook Place Trip Generation Summary 
 

96 Units of 
Multifamily 
(Low-Rise) 

Average Daily Trips AM Peak-Hour Trips PM Peak-Hour Trips 

Inbound Outbound Total Inbound Outbound Total Inbound Outbound Total 

Generation Rate 7.32 trips per unit 0.46 trips per unit 0.56 trips per unit 

Splits 50% 50% 100% 23% 77% 100% 63% 37% 100% 

Trips 352 351 703 10 34 44 34 20 54 
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In addition to the Willowbrook Place development, City of Richland staff asked that the 
Willowbrook #2 development be included as a pipeline development. The Willowbrook #2 
development is proposed to consist of 98 total single-family residential units. However, there are 
currently 34 units that have been constructed, based on available aerial data and field observations. 
The trip generation of the remaining 64 single-family units of the Willowbrook #2 development 
are based on ITE Land Use Code 210, Single-Family Detached Housing. The trip generation for 
the remaining units of the Willowbrook #2 development is summarized in Table 3. 
 

Table 3: Willowbrook #2 Trip Generation Summary 
 

64 Single-Family 
Residential Units 

Average Daily Trips AM Peak-Hour Trips PM Peak-Hour Trips 

Inbound Outbound Total Inbound Outbound Total Inbound Outbound Total 

Generation Rate 9.44 trips per unit 0.74 trips per unit 0.99 trips per unit 

Splits 50% 50% 100% 25% 75% 100% 63% 37% 100% 

Trips 302 302 604 12 35 47 40 23 63 

 

5. TRIP DISTRIBUTION 
 
The trips generated by the Willowbrook Place development and the remaining units of the 
Willowbrook #2 development have been calculated based on the existing count data, how the 
internal roadways will be connected and comments from City of Richland staff. 

5.1 Willowbrook Place 
 
It is anticipated that 70% of the trips generated by the Willowbrook Place will travel to and from 
the north, forty-five percent along Leslie Road and twenty-five percent along Bellerive Drive. 
Approximately 25% of the trips generated by the development will travel to and from the south 
along Leslie Road. The remaining 5% of the trips generated by the development are estimated to 
travel to and from the south along Bellerive Drive. 
 
It is anticipated that sixty percent of the trips generated by the Willowbrook Place will utilize the 
access to Broadmoor Street. Approximately thirty percent of the trips generated by the 
Willowbrook Place will utilize the intersection of Leslie Road at Center Boulevard. The remaining 
ten percent of the trips are anticipated to utilize the intersection of Leslie Road at Willowbrook 
Place. The trip assignments for Willowbrook Place development are shown in Figure 2. 
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5.2 Willowbrook #2 
 
The trip distribution of the remaining units of the Willowbrook #2 development is based on turning 
movement counts at the study intersections and surrounding land uses. It is anticipated that 70% 
of the trips generated by the remaining Willowbrook #2 units will travel to and from the north 
along Leslie Road. Approximately 25% of the trips generated by the remaining Willowbrook #2 
units will travel to and from the south along Leslie Road. The remaining 5% of the trips from the 
remaining Willowbrook #2 units are estimated to travel to and from the east along Broadmoor 
Street. 
 
All of the trips generated by the remaining units of the Willowbrook #2 development have been 
assigned to Leslie Road, sixty percent at the Willowbrook Place intersection and forty percent at 
the Center Boulevard intersection. The trip assignments for the remaining units of the 
Willowbrook #2 development are shown in Figure 3. 
 
It is important to note that the analysis in this report does not assume any of the trips generated by 
the remaining units of Willowbrook #2 will utilize the access through Willowbrook Place to 
Broadmoor Street. This is based on the access through the Willowbrook Place development being 
narrower than the surrounding roadways and will likely include speed bumps. A qualitative 
analysis of the potential for trips to utilize the access to Broadmoor Street is discussed in more 
detail later in this report. 
 

6. DAILY VOLUME ANALYSIS 
 
The City of Richland staff has requested that the daily trips along Broadmoor Street, Piper Street 
and Center Boulevard be analyzed with the Willowbrook Place and Willowbrook #2 
developments. Piper Street is classified as a Local Street and Broadmoor Street and Center 
Boulevard are classified as Neighborhood Collectors, based on information from City of Richland 
staff. The typical daily trip thresholds are based on Richland Municipal Code (RMC) 12.02. It is 
important to note that these typical thresholds and not specific limits. Piper Street, a Local Street, 
has a typical threshold of 1,000 daily trips and Broadmoor Street and Center Boulevard, 
Neighborhood Collectors, have a typical threshold of 1,500 daily trips. 
 
The Piper Street daily trip volume has been evaluated for the north section, west of Eastwood 
Avenue. The existing daily trips are based on the number of units utilizing this section of the 
roadway, estimated to be 95 units. These units include the 34 existing units of the Willowbrook 
#2 development. Actual count data was not collected on Piper Street due to the driveways along 
this section of the roadway and therefore the existing volume is based on the trip generation rate 
(8.02 daily trips per unit) calculated using the daily count data collected in the study area (see 
attached calculations). The Broadmoor Street daily volumes are based on daily count data collected 
east of Leslie Road and west of Bellerive Drive. The Center Boulevard daily trip volume is based 
on daily count data collected east of Leslie Road. 
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The future daily volumes at the study locations have been calculated by applying a 1.0% annually 
compounding growth rate to the year 2029, a 10-year horizon period. Trips from the Willowbrook 
Place and Willowbrook #2 developments have also been added based on the local distribution 
discussed earlier in this report. The daily volumes with the Willowbrook Place and Willowbrook 
#2 development have been summarized in Table 4. 
 

Table 4: Daily Trips Volumes 
 

Volume Source 
Broadmoor Street 

East of 
Leslie Road 

Piper Street 
West of 

Eastwood Avenue 

Center Boulevard 
East of 

Leslie Road 

Broadmoor Street 
West of 

Bellerive Drive 
Existing Volume 1,082 761 533 1,223 

Willowbrook Place 211 70 211 211 
Willowbrook #2 60 362 242 60 

Background Growth 113 88 62 128 
Future Volume 1,466 1,281 1,048 1,622 

 
The daily volume analysis shows that the study locations are all anticipated to be approximately 
1,500 daily trips or lower, which should be considered to be in the typically acceptable range. It is 
also important to note that the daily trip volumes are within the typical range of the industry 
standards from the American Association of State Highway and Transportation Officials 
(AASHTO). The daily volumes should therefore be considered acceptable. 
 

7. INTERSECTION LEVEL OF SERVICE ANALYSIS 
 
The intersections that have been analyzed as part of this report are based on scoping discussions 
with City of Richland staff. Level of service analysis has been performed for the following 
intersections for the weekday AM peak-hour (7:00 AM to 9:00 AM) and PM peak-hour (4:00 PM 
to 6:00 PM): 
 

1. Leslie Road at Broadmoor Street 
2. Leslie Road at Willowbrook Place 
3. Leslie Road at Center Boulevard 
4. Greenbrook Boulevard at Broadmoor Street 
5. Site Access at Broadmoor Street 
6. Bellerive Drive at Broadmoor Street 

 
The AM peak-hour is the highest consecutive 15-minute periods between 7:00 AM and 9:00 AM. 
The PM peak-hour is the highest consecutive 15-minute periods between 4:00 PM and 6:00 PM. 
  



Willowbrook Place  Traffic Impact Analysis 

Gibson Traffic Consultants, Inc.  November 2019 
info@gibsontraffic.com 10 GTC #18-321 

7.1 Turning Movement Volumes 
 
The existing turning movements at the study intersections were counted by the independent count 
firm of IDAX. The turning movement counts were collected in November 2018 and March 2019. 
The 2019 existing turning movements at the study intersections are shown in Figure 4. 
 
The future volumes have been calculated for the year 2029, which represents a 10-year horizon 
period. The 2029 turning movements have been calculated by applying a 1% annually 
compounding growth rate to the northbound and southbound trips along Leslie Road to account 
for development in the area. The 2029 turning movements are shown in Figure 5. The turning 
movement calculations are included in the attachments. 

7.2 Intersection Level of Service Results 
 
The level of service analysis has been performed utilizing the existing control, channelization, 
peak-hour factors and heavy-vehicle factors. The level of service for the AM peak-hour are 
summarized in Table 5. 
  

Table 5: AM Peak-Hour Intersection Level of Service Summary 
 

Intersection 
2019 Existing 

Conditions 
2029 Future 
Conditions 

LOS Delay LOS Delay 
1. Leslie Road at 

Broadmoor Street B 12.6 sec B 13.7 sec 

2. Leslie Road at 
Willowbrook Place B 11.9 sec B 13.0 sec 

3. Leslie Road at 
Center Boulevard B 11.8 sec B 12.7 sec 

4. Greenbrook Boulevard at 
Broadmoor Street A 9.4 sec A 9.6 sec 

5. Site Access at 
Broadmoor Street --- --- A 9.4 sec 

6. Bellerive Drive at 
Broadmoor Street A 9.4 sec A 9.7 sec 

 
The level of service results for the PM peak-hour are summarized in Table 6. 
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Table 6: PM Peak-Hour Intersection Level of Service Summary 
 

Intersection 
2019 Existing 

Conditions 
2029 Future 
Conditions 

LOS Delay LOS Delay 
1. Leslie Road at 

Broadmoor Street B 14.4 sec C 16.5 sec 

2. Leslie Road at 
Willowbrook Place B 13.0 sec B 14.7 sec 

3. Leslie Road at 
Center Boulevard B 14.7 sec C 16.7 sec 

4. Greenbrook Boulevard at 
Broadmoor Street A 9.2 sec A 9.4 sec 

5. Site Access at 
Broadmoor Street --- --- A 9.2 sec 

6. Bellerive Drive at 
Broadmoor Street A 9.2 sec A 9.1 sec 

 
The level of service analysis shows that the study intersections currently operate at LOS B or better 
during the AM and PM peak-hours and are anticipated to operate at LOS C or better with the 
Willowbrook Place and remaining units of the Willowbrook #2 development. The level of service 
calculations are included in the attachments. 

7.3 Broadmoor Street Access 
 
The intersection analysis discussed above assumes that only trips from the Willowbrook Place 
development will utilize the access to Broadmoor Street. However, the analysis included in the 
August 5, 2019 traffic impact analysis for the development assumed that trips from surrounding 
units would use the access to Broadmoor Street. The difference between the intersection analysis 
summarized in that report and the intersection analysis summarized in this report is minimal. Trips 
utilizing the Broadmoor Street from surrounding units are therefore not anticipated to significantly 
change the operations of the study intersections. 
 

8. TRAFFIC MITIGATION FEES 
 
The City of Richland has instituted traffic mitigation fees. The Willowbrook Place development 
is located in Zone 1, which has a traffic mitigation fee of $1,991.25 per PM peak-hour trip. The 
Willowbrook Place development is anticipated to generate 54 PM peak-hour trips. The 
Willowbrook Place development will result in traffic mitigation fees of $107,527.50. 
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9. CONCLUSIONS AND RECOMMENDATIONS 
 
The 96 multifamily units of the Willowbrook Place development is anticipated to generate 703 
daily trips with 44 AM peak-hour trips and 54 PM peak-hour trips. The remaining units of the 
Willowbrook #2 development are anticipated to generate 604 daily trips with 47 AM peak-hour 
trips and 63 PM peak-hour trips. The daily trip analysis shows that the daily trips will remain 
within the range of the typical thresholds. The study intersections are all anticipated to operate at 
LOS C or better with the Willowbrook Place development. The traffic mitigation fees for the 
Willowbrook Place development will be $107,527.50 for the 54 PM peak-hour trips that are 
anticipated to be generated. 
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Trip Generation Calculations 
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Turning Movement Calculations 
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to
to

Two-Hour Count Summaries

Note: Two-hour count summary volumes include heavy vehicles but exclude bicycles in overall count.

Total
0

0

0

0

3

0

0

0

3

3

20 0 24 0
0 0 0 0 29 0

00 0 0 2 0 1
1 0

Peak Hr 0 0 6 7 13 0 0
0 0 0 0 2 0Count Total 0 0 16 11 27 0

0 0 00 0 0 0 0 08:45 AM 0 0 1 0 1

0 0 0 0 0 0
0

8:30 AM 0 0 1 0 1 0 0 0
0 0 0 0 0 0

1 0
8:15 AM 0 0 2 3 5 0 0

0 0 0 0 2 0
0 0 0

8:00 AM 0 0 2 3 5 0
0 0 0 0 0 07:45 AM 0 0 1 1 2

0 0 0 0 0 0
0

7:30 AM 0 0 3 1 4 0 0 0
0 0 0 0 0 0

0 0
7:15 AM 0 0 3 2 5 0 0

0 0 0 0 0 0
West North South

7:00 AM 0 0 3 1 4 0
EB WB NB SB Total East

Interval         
Start

Heavy Vehicle Totals Bicycles Pedestrians (Crossing Leg)
EB WB NB SB Total

0 0 0
41 0 0 853 58 0

0 747 0Peak Hour 0 408 49 0 17 2290 0
Count Total 0 30 446 0 1,457 0

182 74596 2 0 6 67 00 2 0 9 0 0
3 48 0 209 747

8:45 AM 0 0 0 0
15 0 0 114 15 0

179 737
8:30 AM 0 0 0 0 0 14 0

81 27 0 5 58 00 4 0 4 0 0
5 67 0 175 730

8:15 AM 0 0 0 0
2 0 0 99 2 0

184 712
8:00 AM 0 0 0 0 0 0 0

114 5 0 4 56 00 2 0 3 0 0
4 59 0 199 0

7:45 AM 0 0 0 0
1 0 0 131 2 0

172 0
7:30 AM 0 0 0 0 0 2 0

114 3 0 2 45 00 5 0 3 0 0
1 46 0 157 0

7:15 AM 0 0 0 0
4 0 0 104 2 07:00 AM 0 0 0 0 0 0 0

Rolling 
One HourEastbound Westbound Northbound Southbound

UT LT TH RT

Interval         
Start

0 BROADMOOR ST LESLIE RD LESLIE RD
15-min         
Total

UT LT TH RT

SB 2.8% 0.85
TOTAL 1.7% 0.89

TH RTUT LT TH RT UT LT

WB 0.0% 0.38
NB 1.3% 0.89

Peak Hour: 7:45 AM 8:45 AM

HV %: PHF
EB - -

Date: Wed, Mar 13, 2019
Peak Hour Count Period: 7:00 AM 9:00 AMN

LESLIE RD
BROADMOOR ST

BROADMOOR 
ST

LE
SL

IE
 R

D

LE
SL

IE
 R

D

747TEV:
0.89PHF:

22
9

17
24

6

43
2

0
24

20 44

66
0

4940
8

45
7

24
9

0

0

0

01

0

0 2

Mark Skaggs: (425) 250-0777 mark.skaggs@idaxdata.com
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to
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Two-Hour Count Summaries

Note: Two-hour count summary volumes include heavy vehicles but exclude bicycles in overall count.

Total
0

1

1

0

1

1

2

1

7

5

6 0 56 0
0 0 0 0 17 0

00 1 1 2 3 0
0 0

Peak Hr 0 1 16 15 32 0 0
0 1 1 2 2 5Count Total 0 4 27 28 59 0

1 0 00 0 0 0 0 08:45 AM 0 0 3 3 6

1 1 2 0 0 0
0

8:30 AM 0 0 3 2 5 0 0 0
0 0 0 0 1 0

0 0
8:15 AM 0 1 6 3 10 0 0

0 0 0 0 0 1
0 0 0

8:00 AM 0 0 4 7 11 0
0 0 0 0 0 07:45 AM 0 0 1 2 3

0 0 0 1 0 0
0

7:30 AM 0 1 1 5 7 0 0 0
0 0 0 0 1 0

0 0
7:15 AM 0 0 3 3 6 0 0

0 1 0 1 0 0
West North South

7:00 AM 0 2 6 3 11 0
EB WB NB SB Total East

Interval         
Start

Heavy Vehicle Totals Bicycles Pedestrians (Crossing Leg)
EB WB NB SB Total

0 0 0
126 0 0 837 4 0

0 787 0Peak Hour 0 427 2 0 17 2790 0
Count Total 0 25 501 0 1,510 0

192 78798 0 0 3 76 00 0 0 15 0 0
3 64 0 205 758

8:45 AM 0 0 0 0
14 0 0 123 0 0

207 749
8:30 AM 0 0 0 0 0 1 0

122 1 0 3 66 00 3 0 12 0 0
8 73 0 183 736

8:15 AM 0 0 0 0
15 0 0 84 1 0

163 723
8:00 AM 0 0 0 0 0 2 0

98 0 0 2 50 00 0 0 13 0 0
2 67 0 196 0

7:45 AM 0 0 0 0
25 0 0 98 1 0

194 0
7:30 AM 0 0 0 0 0 3 0

106 1 0 2 64 00 5 0 16 0 0
2 41 0 170 0

7:15 AM 0 0 0 0
16 0 0 108 0 07:00 AM 0 0 0 0 0 3 0

Rolling 
One HourEastbound Westbound Northbound Southbound

UT LT TH RT

Interval         
Start

0 WILLOWBROOK PL LESLIE RD LESLIE RD
15-min         
Total

UT LT TH RT

SB 5.1% 0.91
TOTAL 4.1% 0.95

TH RTUT LT TH RT UT LT

WB 1.6% 0.91
NB 3.7% 0.87

Peak Hour: 8:00 AM 9:00 AM

HV %: PHF
EB - -

Date: Tue, Nov 06, 2018
Peak Hour Count Period: 7:00 AM 9:00 AMN

LESLIE RD
WILLOWBROOK PL

WILLOWBROOK PL

LE
SL

IE
 R

D

LE
SL

IE
 R

D

787TEV:
0.95PHF:

27
9

17
29

6

48
3

0
56

6 62

19
0

2

42
7

42
9

28
5

0

1

0

00

0

3 2

Mark Skaggs: (425) 250-0777 mark.skaggs@idaxdata.com
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to
to

Two-Hour Count Summaries

Note: Two-hour count summary volumes include heavy vehicles but exclude bicycles in overall count.

Total
0

0

2

0

0

0

0

0

2

0

8 0 16 0
0 0 0 0 24 0

00 1 1 0 0 0
0 0

Peak Hr 0 3 13 14 30 0 0
0 1 1 2 0 2Count Total 0 3 24 27 54 0

0 0 00 0 0 0 0 08:45 AM 0 0 3 3 6

1 1 0 0 0 0
0

8:30 AM 0 0 3 3 6 0 0 0
0 0 0 0 0 0

0 0
8:15 AM 0 2 4 3 9 0 0

0 0 0 0 0 0
0 0 0

8:00 AM 0 1 3 5 9 0
0 0 0 0 0 07:45 AM 0 0 1 2 3

0 0 0 2 0 0
0

7:30 AM 0 0 1 4 5 0 0 0
0 0 0 0 0 0

0 0
7:15 AM 0 0 3 3 6 0 0

0 1 0 1 0 0
West North South

7:00 AM 0 0 6 4 10 0
EB WB NB SB Total East

Interval         
Start

Heavy Vehicle Totals Bicycles Pedestrians (Crossing Leg)
EB WB NB SB Total

0 0 0
27 0 0 780 16 0

0 725 0Peak Hour 0 402 9 0 10 2800 0
Count Total 0 14 507 0 1,368 0

177 72592 1 0 3 78 00 2 0 1 0 0
2 62 0 184 695

8:45 AM 0 0 0 0
7 0 0 109 4 0

196 682
8:30 AM 0 0 0 0 0 0 0

116 2 0 1 70 00 2 0 5 0 0
4 70 0 168 663

8:15 AM 0 0 0 0
3 0 0 85 2 0

147 643
8:00 AM 0 0 0 0 0 4 0

88 0 0 0 53 00 2 0 4 0 0
0 69 0 171 0

7:45 AM 0 0 0 0
3 0 0 94 1 0

177 0
7:30 AM 0 0 0 0 0 4 0

99 3 0 2 65 00 6 0 2 0 0
2 40 0 148 0

7:15 AM 0 0 0 0
2 0 0 97 3 07:00 AM 0 0 0 0 0 4 0

Rolling 
One HourEastbound Westbound Northbound Southbound

UT LT TH RT

Interval         
Start

0 CENTER BLVD LESLIE RD LESLIE RD
15-min         
Total

UT LT TH RT

SB 4.8% 0.90
TOTAL 4.1% 0.92

TH RTUT LT TH RT UT LT

WB 12.5% 0.86
NB 3.2% 0.87

Peak Hour: 8:00 AM 9:00 AM

HV %: PHF
EB - -

Date: Tue, Nov 06, 2018
Peak Hour Count Period: 7:00 AM 9:00 AMN

LESLIE RD
CENTER BLVD

CENTER BLVD

LE
SL

IE
 R

D

LE
SL

IE
 R

D

725TEV:
0.92PHF:

28
0

10
29

0

41
8

0
16

8 24

19
0

9

40
2

41
1

28
8

0

1

0

00

0

0 0
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www.idaxdata.com 2

to
to

Two-Hour Count Summaries

Note: Two-hour count summary volumes include heavy vehicles but exclude bicycles in overall count.

Total
0

0

0

0

2

0

0

0

2

2

0 44 3 0
4 88 0 0 0 59

10 0 0 0 1 0
0 1

Peak Hr 4 1 0 0 5 0 0
0 0 0 0 0 1Count Total 5 1 0 0 6 0

0 0 00 0 0 0 0 08:45 AM 0 0 0 0 0

0 0 0 0 0 0
0

8:30 AM 1 0 0 0 1 0 0 0
0 0 0 0 0 0

0 1
8:15 AM 2 0 0 0 2 0 0

0 0 0 0 0 1
0 0 0

8:00 AM 1 1 0 0 2 0
0 0 0 0 0 07:45 AM 0 0 0 0 0

0 0 0 0 0 0
0

7:30 AM 0 0 0 0 0 0 0 0
0 0 0 0 0 0

0 0
7:15 AM 0 0 0 0 0 0 0

0 0 0 0 0 0
West North South

7:00 AM 1 0 0 0 1 0
EB WB NB SB Total East

Interval         
Start

Heavy Vehicle Totals Bicycles Pedestrians (Crossing Leg)
EB WB NB SB Total

0 3 65
6 0 0 0 0 0

1 121 0Peak Hour 0 0 0 0 5 00 0
Count Total 0 10 0 4 171 0

21 1210 0 0 2 0 00 0 10 0 0 0
0 0 0 46 115

8:45 AM 0 0 9 0
0 0 0 0 0 0

39 81
8:30 AM 0 0 21 0 0 0 25

0 0 0 1 0 10 0 7 1 0 0
2 0 0 15 54

8:15 AM 0 1 28 0
2 0 0 0 0 0

15 50
8:00 AM 0 2 7 0 0 0 2

0 0 0 1 0 00 0 5 0 0 0
2 0 1 12 0

7:45 AM 0 0 9 0
0 0 0 0 0 0

12 0
7:30 AM 0 0 7 0 0 0 2

0 0 0 0 0 20 0 6 0 0 0
2 0 0 11 0

7:15 AM 0 0 4 0
3 0 0 0 0 07:00 AM 0 1 3 0 0 0 2

Rolling 
One HourEastbound Westbound Northbound Southbound

UT LT TH RT

Interval         
Start

BROADMOOR ST BROADMOOR ST 0 GREENBROOK BLVD
15-min         
Total

UT LT TH RT

SB 0.0% 0.75
TOTAL 4.1% 0.66

TH RTUT LT TH RT UT LT

WB 2.1% 0.47
NB - -

Peak Hour: 8:00 AM 9:00 AM

HV %: PHF
EB 5.9% 0.59

Date: Wed, Mar 13, 2019
Peak Hour Count Period: 7:00 AM 9:00 AM

0

0

00

1

1 0

N

GREENBROOK BLVD
BROADMOOR ST

BROADMOOR 
ST

G
R

EE
N

BR
O

O
K 

BL
VD

BROADMOOR 
ST

121TEV:
0.66PHF:

1 5
6 6

0

3

44 47

70
0

65

368

45
0

Mark Skaggs: (425) 250-0777 mark.skaggs@idaxdata.com
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to
to

Two-Hour Count Summaries

Note: Two-hour count summary volumes include heavy vehicles but exclude bicycles in overall count.

Total
1

0

1

0

0

1

0

0

3

1

Peak Hour

WB 0.0% 0.81
NB 0.0% 0.42

Peak Hour: 8:00 AM 9:00 AM

HV %: PHF
EB 2.7% 0.70

Date: Wed, Mar 13, 2019
Peak Hour Count Period: 7:00 AM 9:00 AM

UT LT TH RT

Interval         
Start

BROADMOOR ST BROADMOOR ST BELLERIVE DR 0
15-min         
Total

UT LT TH RT

SB - -
TOTAL 1.5% 0.58

TH RT
7:00 AM 0 0 1 3 0 1 1

UT LT TH RT UT LT

Rolling 
One HourEastbound Westbound Northbound Southbound

0 1 5 0 0 2
0 0 0 8 0

7:15 AM 0 0 2 3
0 0 2 0 0 0

0 0 0 17 0
7:45 AM 0 0 5 6

0 0 0 0 2 0
14 0

7:30 AM 0 0 6 7 0 0 2
0 1 0 0 0 0

21 60
8:00 AM 1 0 4 4 0 3 0

0 2 0 0 0 00 3 2 0 0 3

0 1 2 0 0 5
0 0 0 16 68

8:15 AM 0 0 3 23
0 0 3 0 1 0

0 0 0 56 128
8:45 AM 0 0 7 6

0 0 22 0 5 0
35 89

8:30 AM 0 0 2 23 0 2 2
0 1 0 0 0 0

24 1310 2 0 0 0 00 0 3 0 0 6

0 6 7 0 0
Count Total 1 0 30 75 0 11 17 0 0 0 191 0

0 0 0 0 0 0
West North South

7:00 AM 0 1 0

1 0 16
0 0 43 0 14 0

0 131 036 0 9 0 0 056

0 1 0
EB WB NB SB Total East

7:45 AM 0 0 0 0 0

0 0 0

Interval         
Start

Heavy Vehicle Totals Bicycles Pedestrians (Crossing Leg)
EB WB NB SB Total

0 1
7:15 AM 0 0

0 0 1
0

7:30 AM 0 0 0 0 0 0 0 0
0 0 0 0 0 00 0 0 0 0

0 0
8:15 AM 1 0 0 0 1 0 0

0 0 0 0 0 0
0 0 0

8:00 AM 0 0 0 0 0 0
0 0 0 0 0 0

8:45 AM 0 0 0 0 0

0 0 0 0 0 0
1

8:30 AM 1 0 0 0 1 0 0 0
0 0 0 0 0 0

0 0 00 0 0 0 0 0
0 3

Peak Hr 2 0 0 0 2 0 0
0 0 0 0 0 0Count Total 2 1 0 0 3 0

10 0 0 0 0 0

0

0

0
0

1

0 0

N

BELLERIVE DR
BROADMOOR ST

BROADMOOR 
ST

BE
LL

ER
IV

E 
D

R

BROADMOOR 
ST

131TEV:
0.58PHF:

7

6 13

25
0

936
4562

0

56

1673

44
1

Mark Skaggs: (425) 250-0777 mark.skaggs@idaxdata.com
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AM Peak-Hour 1 Leslie Rd at Brooadmoor St

Synchro ID: 1
Existing 246 678 432

Average Weekday 0 229 17 0 408 24
AM Peak-Hour   

0 Leslie Road  24
Year:  3/12/2019 0 0  0 44

0  20 
Data Source: IDAX 0 --- 747 Broadmoor Street 110 North

0  17 
0 0  0 66

0  Leslie Road 49
  

0 229 20 0 408 49
249 706 457

Willowbrook Place Trips 5 20 15
Average Weekday 0 2 3 0 5 10

AM Peak-Hour   

0 Leslie Road  10
0 0  0 10

0  0 
0 --- 20 Broadmoor Street 13 North

0  3 
0 0  0 3

0  Leslie Road 0
  

0 2 0 0 5 0
2 7 5

Willowbrook #2 Trips 8 31 23
Average Weekday 0 8 0 0 23 0

AM Peak-Hour   

0 Leslie Road  0
0 0  0 1

0  1 
0 --- 35 Broadmoor Street 4 North

0  0 
0 0  0 3

0  Leslie Road 3
  

0 8 1 0 23 3
9 35 26

Future Trips 283 796 513
Average Weekday 0 263 20 0 479 34

AM Peak-Hour   

0 Leslie Road  34
Year: 2029 0 0  0 55

Growth Rate = 1.0% 0  21 
Years of Growth = 10 0 --- 869 Broadmoor Street 127 North

Total Growth = 1.1046 0  20 
0 0  0 72

0  Leslie Road 52
  

0 263 21 0 479 52
284 815 531

Growth was only applied to 
northbound and southbound 

through trips

C - 6



AM Peak-Hour 2 Leslie Rd at Willowbrook Pl

Synchro ID: 2
Existing 296 779 483

Average Weekday 0 279 17 0 427 56
AM Peak-Hour   

0 Leslie Road  56
Year:  11/6/2018 0 0  0 62

0  6 
Data Source: IDAX 0 --- 787 Willowbrook Place 81 North

0  17 
0 0  0 19

0  Leslie Road 2
  

0 279 6 0 427 2
285 714 429

Willowbrook Place Trips 2 7 5
Average Weekday 0 1 1 0 2 3

AM Peak-Hour   

0 Leslie Road  3
0 0  0 3

0  0 
0 --- 7 Willowbrook Place 4 North

0  1 
0 0  0 1

0  Leslie Road 0
  

0 1 0 0 2 0
1 3 2

Willowbrook #2 Trips 9 35 26
Average Weekday 0 3 6 0 8 18

AM Peak-Hour   

0 Leslie Road  18
0 0  0 21

0  3 
0 --- 39 Willowbrook Place 28 North

0  6 
0 0  0 7

0  Leslie Road 1
  

0 3 3 0 8 1
6 15 9

Future Trips 339 902 563
Average Weekday 0 315 24 0 486 77

AM Peak-Hour   

0 Leslie Road  77
Year: 2029 0 0  0 86

Growth Rate = 1.0% 0  9 
Years of Growth = 11 0 --- 914 Willowbrook Place 113 North

Total Growth = 1.1157 0  24 
0 0  0 27

0  Leslie Road 3
  

0 315 9 0 486 3
324 813 489

Growth was only applied to 
northbound and southbound 

through trips

C - 7



AM Peak-Hour 3 Leslie Rd at Center Blvd

Synchro ID: 3
Existing 290 708 418

Average Weekday 0 280 10 0 402 16
AM Peak-Hour   

0 Leslie Road  16
Year:  11/6/2018 0 0  0 24

0  8 
Data Source: IDAX 0 --- 725 Center Boulevard 43 North

0  10 
0 0  0 19

0  Leslie Road 9
  

0 280 8 0 402 9
288 699 411

Willowbrook Place Trips 1 6 5
Average Weekday 0 0 1 0 2 3

AM Peak-Hour   

0 Leslie Road  3
0 0  0 3

0  0 
0 --- 6 Center Boulevard 4 North

0  1 
0 0  0 1

0  Leslie Road 0
  

0 0 0 0 2 0
0 2 2

Willowbrook #2 Trips 6 15 9
Average Weekday 0 3 3 0 1 8

AM Peak-Hour   

0 Leslie Road  8
0 0  0 14

0  6 
0 --- 23 Center Boulevard 19 North

0  3 
0 0  0 5

0  Leslie Road 2
  

0 3 6 0 1 2
9 12 3

Future Trips 329 807 478
Average Weekday 0 315 14 0 451 27

AM Peak-Hour   

0 Leslie Road  27
Year: 2029 0 0  0 41

Growth Rate = 1.0% 0  14 
Years of Growth = 11 0 --- 832 Center Boulevard 66 North

Total Growth = 1.1157 0  14 
0 0  0 25

0  Leslie Road 11
  

0 315 14 0 451 11
329 791 462

Growth was only applied to 
northbound and southbound 

through trips
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AM Peak-Hour 4 Greenbrook Bd at Broadmoor St

Synchro ID: 4
Existing 6 12 6

Average Weekday 1 0 5 3 0 3
AM Peak-Hour   

1 Greenbrook Boulevard  3
Year:  3/12/2019 45 44  44 47

0  0 
Data Source: IDAX 113 Broadmoor Street 121 Broadmoor Street 117 North

3  5 
68 65  65 70

0  --- 0
  

0 0 0 0 0 0
0 0 0

Willowbrook Place Trips 0 0 0
Average Weekday 0 0 0 0 0 0

AM Peak-Hour   

0 Greenbrook Boulevard  0
10 10  10 10

0  0 
13 Broadmoor Street 13 Broadmoor Street 13 North

0  0 
3 3  3 3

0  --- 0
  

0 0 0 0 0 0
0 0 0

Willowbrook #2 Trips 0 0 0
Average Weekday 0 0 0 0 0 0

AM Peak-Hour   

0 Greenbrook Boulevard  0
1 1  1 1

0  0 
4 Broadmoor Street 4 Broadmoor Street 4 North

0  0 
3 3  3 3

0  --- 0
  

0 0 0 0 0 0
0 0 0

Future Trips 6 12 6
Average Weekday 1 0 5 3 0 3

AM Peak-Hour   

1 Greenbrook Boulevard  3
Year: 2029 61 60  60 63

Growth Rate = 1.0% 0  0 
Years of Growth = 10 142 Broadmoor Street 150 Broadmoor Street 146 North

Total Growth = 1.1046 3  5 
81 78  78 83

0  --- 0
  

0 0 0 0 0 0
0 0 0

Growth was only applied to 
northbound and southbound 

through trips
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AM Peak-Hour 5 Site Access at Broadmoor St

Synchro ID: 4
Existing 0 0 0

Average Weekday 0 0 0 0 0 0
AM Peak-Hour   

0 ---  0
Year:  3/12/2019 47 47  47 47

0  0 
Data Source: IDAX 117 Broadmoor Street 117 Broadmoor Street 117 North

0  0 
70 70  70 70

0  Site Access 0
  

0 0 0 0 0 0
0 0 0

Willowbrook Place Trips 0 0 0
Average Weekday 0 0 0 0 0 0

AM Peak-Hour   

0 ---  0
10 0  0 3

10  3 
13 Broadmoor Street 27 Broadmoor Street 14 North

0  0 
3 0  0 11

3  Site Access 11
  

3 0 3 10 0 11
6 27 21

Willowbrook #2 Trips 0 0 0
Average Weekday 0 0 0 0 0 0

AM Peak-Hour   

0 ---  0
1 1  1 1

0  0 
4 Broadmoor Street 4 Broadmoor Street 4 North

0  0 
3 3  3 3

0  Site Access 0
  

0 0 0 0 0 0
0 0 0

Future Trips 0 0 0
Average Weekday 0 0 0 0 0 0

AM Peak-Hour   

0 ---  0
Year: 2029 63 53  53 56

Growth Rate = 1.0% 10  3 
Years of Growth = 10 146 Broadmoor Street 160 Broadmoor Street 147 North

Total Growth = 1.1046 0  0 
83 80  80 91

3  Site Access 11
  

3 0 3 10 0 11
6 27 21

Growth was only applied to 
northbound and southbound 

through trips

The volumes are based on
the count for the intersection
of Greenbrook Boulevard at

Broadmoor Street
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AM Peak-Hour 6 Bellerive Dr at Broadmoor St

Synchro ID: 6
Existing 0 0 0

Average Weekday 0 0 0 0 0 0
AM Peak-Hour   

0 ---  0
Year:  3/12/2019 43 7  7 13

36  6 
Data Source: IDAX 116 Broadmoor Street 131 Broadmoor Street 39 North

0  0 
73 17  17 26

56  Bellerive Drive 9
  

56 0 6 36 0 9
62 107 45

Willowbrook Place Trips 0 0 0
Average Weekday 0 0 0 0 0 0

AM Peak-Hour   

0 ---  0
3 2  2 2

1  0 
14 Broadmoor Street 14 Broadmoor Street 11 North

0  0 
11 9  9 9

2  Bellerive Drive 0
  

2 0 0 1 0 0
2 3 1

Willowbrook #2 Trips 0 0 0
Average Weekday 0 0 0 0 0 0

AM Peak-Hour   

0 ---  0
1 1  1 1

0  0 
4 Broadmoor Street 4 Broadmoor Street 3 North

0  0 
3 2  2 2

1  Bellerive Drive 0
  

1 0 0 0 0 0
1 1 0

Future Trips 0 0 0
Average Weekday 0 0 0 0 0 0

AM Peak-Hour   

0 ---  0
Year: 2029 52 11  11 17

Growth Rate = 1.0% 41  6 
Years of Growth = 10 147 Broadmoor Street 162 Broadmoor Street 56 North

Total Growth = 1.1046 0  0 
95 30  30 39

65  Bellerive Drive 9
  

65 0 6 41 0 9
71 121 50

Growth was only applied to 
northbound and southbound 

through trips
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www.idaxdata.com 1

to
to

Two-Hour Count Summaries

Note: Two-hour count summary volumes include heavy vehicles but exclude bicycles in overall count.

Total
0

2

2

0

1

0

1

0

6

2

24 0 34 0
0 0 0 0 42 0

00 0 0 2 0 0
0 0

Peak Hr 0 1 4 1 6 0 0
0 0 0 0 6 0Count Total 0 1 12 5 18 0

0 0 00 0 0 0 0 05:45 PM 0 1 1 1 3

0 0 1 0 0 0
0

5:30 PM 0 0 0 0 0 0 0 0
0 0 0 0 0 0

0 0
5:15 PM 0 0 1 0 1 0 0

0 0 0 0 1 0
0 0 0

5:00 PM 0 0 2 0 2 0
0 0 0 0 0 04:45 PM 0 0 2 1 3

0 0 2 0 0 0
0

4:30 PM 0 0 2 0 2 0 0 0
0 0 0 2 0 0

0 0
4:15 PM 0 0 2 2 4 0 0

0 0 0 0 0 0
West North South

4:00 PM 0 0 2 1 3 0
EB WB NB SB Total East

Interval         
Start

Heavy Vehicle Totals Bicycles Pedestrians (Crossing Leg)
EB WB NB SB Total

0 0 0
64 0 0 808 36 0

0 1,085 0Peak Hour 0 432 22 0 17 5560 0
Count Total 0 39 1,035 0 2,024 0

256 1,085105 6 0 1 130 00 5 0 9 0 0
3 134 0 253 1,055

5:45 PM 0 0 0 0
7 0 0 100 5 0

304 1,064
5:30 PM 0 0 0 0 0 4 0

126 6 0 7 151 00 6 0 8 0 0
6 141 0 272 993

5:15 PM 0 0 0 0
10 0 0 101 5 0

226 939
5:00 PM 0 0 0 0 0 9 0

86 8 0 4 115 00 5 0 8 0 0
7 138 0 262 0

4:45 PM 0 0 0 0
7 0 0 104 4 0

233 0
4:30 PM 0 0 0 0 0 2 0

98 0 0 6 117 00 5 0 7 0 0
5 109 0 218 0

4:15 PM 0 0 0 0
8 0 0 88 2 04:00 PM 0 0 0 0 0 6 0

Rolling 
One HourEastbound Westbound Northbound Southbound

UT LT TH RT

Interval         
Start

0 BROADMOOR ST LESLIE RD LESLIE RD
15-min         
Total

UT LT TH RT

SB 0.2% 0.91
TOTAL 0.6% 0.89

TH RTUT LT TH RT UT LT

WB 1.7% 0.76
NB 0.9% 0.86

Peak Hour: 5:00 PM 6:00 PM

HV %: PHF
EB - -

Date: Tue, Mar 12, 2019
Peak Hour Count Period: 4:00 PM 6:00 PMN

LESLIE RD
BROADMOOR ST

BROADMOOR 
ST

LE
SL

IE
 R

D

LE
SL

IE
 R

D

1,085TEV:
0.89PHF:

55
6

17
57

3

46
6

0
34

24 58

39
0

2243
2

45
4

58
0

0

0

0

00

0

0 2
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www.idaxdata.com 1

to
to

Two-Hour Count Summaries

Note: Two-hour count summary volumes include heavy vehicles but exclude bicycles in overall count.

Total
0

0

0

0

2

2

0

0

4

4

7 0 36 0
0 0 0 0 9 0

00 0 0 0 4 0
0 0

Peak Hr 0 0 2 2 4 0 0
0 0 1 1 0 4Count Total 0 1 6 5 12 0

0 0 00 0 0 0 0 05:45 PM 0 0 1 0 1

0 0 0 0 0 0
0

5:30 PM 0 0 1 0 1 0 0 0
0 0 0 0 2 0

0 0
5:15 PM 0 0 0 0 0 0 0

0 0 0 0 0 2
0 0 0

5:00 PM 0 0 0 1 1 0
0 0 0 0 0 04:45 PM 0 0 1 1 2

1 1 0 0 0 0
0

4:30 PM 0 0 0 1 1 0 0 0
0 0 0 0 0 0

0 0
4:15 PM 0 0 0 1 1 0 0

0 0 0 0 0 0
West North South

4:00 PM 0 1 3 1 5 0
EB WB NB SB Total East

Interval         
Start

Heavy Vehicle Totals Bicycles Pedestrians (Crossing Leg)
EB WB NB SB Total

0 0 0
71 0 0 748 12 1

0 1,197 0Peak Hour 0 403 8 1 79 6630 0
Count Total 0 145 1,200 0 2,186 0

244 1,14894 0 0 16 125 00 1 0 8 0 0
25 192 0 327 1,197

5:45 PM 0 0 0 0
8 0 0 97 2 0

301 1,138
5:30 PM 0 0 0 0 0 3 0

122 3 0 16 145 00 3 0 12 0 0
20 153 0 276 1,083

5:15 PM 0 0 0 0
7 0 0 93 1 1

293 1,038
5:00 PM 0 0 0 0 0 1 0

91 2 0 18 173 00 0 0 9 0 0
20 145 0 268 0

4:45 PM 0 0 0 0
14 0 0 88 0 0

246 0
4:30 PM 0 0 0 0 0 1 0

78 3 0 16 144 00 0 0 5 0 0
14 123 0 231 0

4:15 PM 0 0 0 0
8 0 0 85 1 04:00 PM 0 0 0 0 0 0 0

Rolling 
One HourEastbound Westbound Northbound Southbound

UT LT TH RT

Interval         
Start

0 WILLOWBROOK PL LESLIE RD LESLIE RD
15-min         
Total

UT LT TH RT

SB 0.3% 0.86
TOTAL 0.3% 0.92

TH RTUT LT TH RT UT LT

WB 0.0% 0.72
NB 0.5% 0.82

Peak Hour: 4:45 PM 5:45 PM

HV %: PHF
EB - -

Date: Tue, Nov 06, 2018
Peak Hour Count Period: 4:00 PM 6:00 PMN

LESLIE RD
WILLOWBROOK PL

WILLOWBROOK PL

LE
SL

IE
 R

D

LE
SL

IE
 R

D

1,197TEV:
0.92PHF:

66
3

79
74

3

44
0

1
36

7 43

87
0

8

40
3

41
1

67
0

0

0

0

00

0

4 0
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www.idaxdata.com 2

to
to

Two-Hour Count Summaries

Note: Two-hour count summary volumes include heavy vehicles but exclude bicycles in overall count.

Total
0

0

0

0

1

1

0

0

2

2

19 0 9 0
0 0 0 0 27 0

00 1 1 0 2 0
0 0

Peak Hr 0 1 2 1 4 0 0
0 0 2 2 0 2Count Total 0 2 4 4 10 0

0 0 00 0 0 0 0 05:45 PM 0 0 1 0 1

0 0 0 0 0 0
0

5:30 PM 0 0 1 0 1 0 0 0
0 1 1 0 1 0

0 0
5:15 PM 0 1 0 0 1 0 0

0 0 0 0 0 1
0 0 0

5:00 PM 0 0 0 1 1 0
0 0 0 0 0 04:45 PM 0 0 1 0 1

1 1 0 0 0 0
0

4:30 PM 0 0 0 1 1 0 0 0
0 0 0 0 0 0

0 0
4:15 PM 0 0 0 1 1 0 0

0 0 0 0 0 0
West North South

4:00 PM 0 1 1 1 3 0
EB WB NB SB Total East

Interval         
Start

Heavy Vehicle Totals Bicycles Pedestrians (Crossing Leg)
EB WB NB SB Total

0 0 0
15 0 0 737 31 0

0 1,104 0Peak Hour 0 405 18 0 17 6360 0
Count Total 0 27 1,143 0 1,980 0

207 1,03883 3 0 2 116 00 1 0 2 0 0
3 183 0 294 1,104

5:45 PM 0 0 0 0
2 0 0 98 4 0

284 1,046
5:30 PM 0 0 0 0 0 4 0

121 4 0 5 144 00 6 0 4 0 0
5 144 0 253 991

5:15 PM 0 0 0 0
2 0 0 94 4 0

273 942
5:00 PM 0 0 0 0 0 4 0

92 6 0 4 165 00 5 0 1 0 0
4 138 0 236 0

4:45 PM 0 0 0 0
0 0 0 90 3 0

229 0
4:30 PM 0 0 0 0 0 1 0

84 3 0 1 137 00 4 0 0 0 0
3 116 0 204 0

4:15 PM 0 0 0 0
4 0 0 75 4 04:00 PM 0 0 0 0 0 2 0

Rolling 
One HourEastbound Westbound Northbound Southbound

UT LT TH RT

Interval         
Start

0 CENTER BLVD LESLIE RD LESLIE RD
15-min         
Total

UT LT TH RT

SB 0.2% 0.88
TOTAL 0.4% 0.94

TH RTUT LT TH RT UT LT

WB 3.6% 0.70
NB 0.5% 0.85

Peak Hour: 4:45 PM 5:45 PM

HV %: PHF
EB - -

Date: Tue, Nov 06, 2018
Peak Hour Count Period: 4:00 PM 6:00 PMN

LESLIE RD
CENTER BLVD

CENTER BLVD

LE
SL

IE
 R

D

LE
SL

IE
 R

D

1,104TEV:
0.94PHF:

63
6

17
65

3

41
4

0
9

19 28

35
0

1840
5

42
3

65
5

0

1

0

00

0

2 0
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www.idaxdata.com 2

to
to

Two-Hour Count Summaries

Note: Two-hour count summary volumes include heavy vehicles but exclude bicycles in overall count.

Total
0

0

0

0

1

1

0

2

4

2

0 53 16 0
5 64 0 0 0 103

10 0 0 0 0 1
2 2

Peak Hr 1 0 0 1 2 0 0
0 0 0 0 0 0Count Total 1 0 0 2 3 0

0 1 10 0 0 0 0 05:45 PM 0 0 0 1 1

0 0 0 0 0 0
0

5:30 PM 0 0 0 0 0 0 0 0
0 0 0 0 0 1

0 1
5:15 PM 1 0 0 1 2 0 0

0 0 0 0 0 0
0 0 0

5:00 PM 0 0 0 0 0 0
0 0 0 0 0 04:45 PM 0 0 0 0 0

0 0 0 0 0 0
0

4:30 PM 0 0 0 0 0 0 0 0
0 0 0 0 0 0

0 0
4:15 PM 0 0 0 0 0 0 0

0 0 0 0 0 0
West North South

4:00 PM 0 0 0 0 0 0
EB WB NB SB Total East

Interval         
Start

Heavy Vehicle Totals Bicycles Pedestrians (Crossing Leg)
EB WB NB SB Total

1 3 40
30 0 0 0 0 0

2 129 0Peak Hour 0 0 0 0 14 00 0
Count Total 1 24 0 4 231 0

22 1200 0 0 3 0 10 0 10 2 0 0
3 0 0 27 126

5:45 PM 0 1 5 0
3 0 0 0 0 0

33 129
5:30 PM 0 1 8 0 0 0 12

0 0 0 3 0 20 0 12 5 0 0
4 0 0 38 123

5:15 PM 1 1 9 0
4 0 0 0 0 0

28 111
5:00 PM 0 1 9 0 0 0 20

0 0 0 2 0 00 0 11 3 0 0
5 0 0 30 0

4:45 PM 0 1 11 0
4 0 0 0 0 0

27 0
4:30 PM 0 0 11 0 0 0 10

0 0 0 4 0 00 0 14 5 0 0
0 0 1 26 0

4:15 PM 0 0 4 0
4 0 0 0 0 04:00 PM 0 0 7 0 0 0 14

Rolling 
One HourEastbound Westbound Northbound Southbound

UT LT TH RT

Interval         
Start

BROADMOOR ST BROADMOOR ST 0 GREENBROOK BLVD
15-min         
Total

UT LT TH RT

SB 6.3% 0.80
TOTAL 1.6% 0.85

TH RTUT LT TH RT UT LT

WB 0.0% 0.72
NB - -

Peak Hour: 4:30 PM 5:30 PM

HV %: PHF
EB 2.3% 0.92

Date: Tue, Mar 12, 2019
Peak Hour Count Period: 4:00 PM 6:00 PM

0

0

01

1

0 0

N

GREENBROOK BLVD
BROADMOOR ST

BROADMOOR 
ST

G
R

EE
N

BR
O

O
K 

BL
VD

BROADMOOR 
ST

129TEV:
0.85PHF:

2 14
16 19

0

16

53 69

54
0

40

344

56
1
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www.idaxdata.com 3

to
to

Two-Hour Count Summaries

Note: Two-hour count summary volumes include heavy vehicles but exclude bicycles in overall count.

Total
2

0

2

0

1

1

2

3

11

4

Peak Hour

WB 0.0% 0.74
NB 0.0% 0.73

Peak Hour: 4:45 PM 5:45 PM

HV %: PHF
EB 2.0% 0.89

Date: Tue, Mar 12, 2019
Peak Hour Count Period: 4:00 PM 6:00 PM

UT LT TH RT

Interval         
Start

BROADMOOR ST BROADMOOR ST BELLERIVE DR 0
15-min         
Total

UT LT TH RT

SB - -
TOTAL 0.7% 0.92

TH RT
4:00 PM 0 0 5 2 0 2 9

UT LT TH RT UT LT

Rolling 
One HourEastbound Westbound Northbound Southbound

0 3 15 0 0 6
0 0 0 30 0

4:15 PM 0 0 6 2
0 0 11 0 1 0

0 0 0 32 0
4:45 PM 0 0 7 7

0 0 5 0 1 0
34 0

4:30 PM 0 0 10 5 0 4 7
0 2 0 0 0 0

35 131
5:00 PM 0 0 8 4 0 3 10

0 3 0 0 0 00 1 12 0 0 5

0 5 14 0 0 7
0 0 0 39 140

5:15 PM 0 0 9 3
0 0 12 0 2 0

0 0 0 33 147
5:45 PM 0 0 6 1

0 0 7 0 3 0
40 146

5:30 PM 0 0 6 6 0 3 8
0 2 0 0 0 0

18 1300 1 0 0 0 00 0 6 0 0 4

0 12 44 0 0
Count Total 0 0 57 30 0 21 81 0 0 0 261 0

0 0 0 0 0 1
West North South

4:00 PM 0 0 0

0 0 30
0 0 57 0 15 0

0 147 031 0 10 0 0 020

0 0 0
EB WB NB SB Total East

4:45 PM 0 0 0 0 0

0 0 0

Interval         
Start

Heavy Vehicle Totals Bicycles Pedestrians (Crossing Leg)
EB WB NB SB Total

1 0
4:15 PM 0 0

0 0 2
0

4:30 PM 0 0 0 0 0 0 0 0
0 0 0 0 0 00 0 0 0 0

0 1
5:15 PM 0 0 0 0 0 0 0

0 0 0 0 0 0
0 0 0

5:00 PM 0 0 0 0 0 0
0 0 0 0 0 0

5:45 PM 0 0 0 0 0

0 0 0 0 0 2
1

5:30 PM 1 0 0 0 1 0 0 0
0 0 0 0 0 0

0 0 30 0 0 0 0 0
1 9

Peak Hr 1 0 0 0 1 0 0
0 0 0 0 0 1Count Total 1 0 0 0 1 0

40 0 0 0 0 0

0

0

0
0

4

0 0

N

BELLERIVE DR
BROADMOOR ST

BROADMOOR 
ST

BE
LL

ER
IV

E 
D

R

BROADMOOR 
ST

147TEV:
0.92PHF:

44

12 56

40
0

1031
4132

0

20

3050

75
0
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PM Peak-Hour 1 Leslie Rd at Brooadmoor St

Synchro ID: 1
Existing 573 1,039 466

Average Weekday 0 556 17 0 432 34
PM Peak-Hour   

0 Leslie Road  34
Year:  3/12/2019 0 0  0 58

0  24 
Data Source: IDAX 0 --- 1,085 Broadmoor Street 97 North

0  17 
0 0  0 39

0  Leslie Road 22
  

0 556 24 0 432 22
580 1,034 454

Willowbrook Place Trips 15 24 9
Average Weekday 0 5 10 0 3 6

PM Peak-Hour   

0 Leslie Road  6
0 0  0 6

0  0 
0 --- 24 Broadmoor Street 16 North

0  10 
0 0  0 10

0  Leslie Road 0
  

0 5 0 0 3 0
5 8 3

Willowbrook #2 Trips 26 41 15
Average Weekday 0 26 0 0 15 0

PM Peak-Hour   

0 Leslie Road  0
0 0  0 4

0  4 
0 --- 47 Broadmoor Street 6 North

0  0 
0 0  0 2

0  Leslie Road 2
  

0 26 4 0 15 2
30 47 17

Future Trips 672 1,207 535
Average Weekday 0 645 27 0 495 40

PM Peak-Hour   

0 Leslie Road  40
Year: 2029 0 0  0 68

Growth Rate = 1.0% 0  28 
Years of Growth = 10 0 --- 1,259 Broadmoor Street 119 North

Total Growth = 1.1046 0  27 
0 0  0 51

0  Leslie Road 24
  

0 645 28 0 495 24
673 1,192 519

Growth was only applied to 
northbound and southbound 

through trips
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PM Peak-Hour 2 Leslie Rd at Willowbrook Pl

Synchro ID: 2
Existing 743 1,182 439

Average Weekday 0 663 80 0 403 36
PM Peak-Hour   

0 Leslie Road  36
Year:  11/6/2018 0 0  0 43

0  7 
Data Source: IDAX 0 --- 1,197 Willowbrook Place 131 North

0  80 
0 0  0 88

0  Leslie Road 8
  

0 663 7 0 403 8
670 1,081 411

Willowbrook Place Trips 5 8 3
Average Weekday 0 2 3 0 1 2

PM Peak-Hour   

0 Leslie Road  2
0 0  0 2

0  0 
0 --- 8 Willowbrook Place 5 North

0  3 
0 0  0 3

0  Leslie Road 0
  

0 2 0 0 1 0
2 3 1

Willowbrook #2 Trips 30 47 17
Average Weekday 0 9 21 0 5 12

PM Peak-Hour   

0 Leslie Road  12
0 0  0 14

0  2 
0 --- 52 Willowbrook Place 38 North

0  21 
0 0  0 24

0  Leslie Road 3
  

0 9 2 0 5 3
11 19 8

Future Trips 855 1,361 506
Average Weekday 0 751 104 0 456 50

PM Peak-Hour   

0 Leslie Road  50
Year: 2029 0 0  0 59

Growth Rate = 1.0% 0  9 
Years of Growth = 11 0 --- 1,381 Willowbrook Place 174 North

Total Growth = 1.1157 0  104 
0 0  0 115

0  Leslie Road 11
  

0 751 9 0 456 11
760 1,227 467

Growth was only applied to 
northbound and southbound 

through trips
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PM Peak-Hour 3 Leslie Rd at Center Blvd

Synchro ID: 3
Existing 653 1,067 414

Average Weekday 0 636 17 0 405 9
PM Peak-Hour   

0 Leslie Road  9
Year:  11/6/2018 0 0  0 28

0  19 
Data Source: IDAX 0 --- 1,104 Center Boulevard 63 North

0  17 
0 0  0 35

0  Leslie Road 18
  

0 636 19 0 405 18
655 1,078 423

Willowbrook Place Trips 2 3 1
Average Weekday 0 0 2 0 0 1

PM Peak-Hour   

0 Leslie Road  1
0 0  0 6

0  5 
0 --- 16 Center Boulevard 16 North

0  2 
0 0  0 10

0  Leslie Road 8
  

0 0 5 0 0 8
5 13 8

Willowbrook #2 Trips 11 19 8
Average Weekday 0 2 9 0 3 5

PM Peak-Hour   

0 Leslie Road  5
0 0  0 9

0  4 
0 --- 30 Center Boulevard 25 North

0  9 
0 0  0 16

0  Leslie Road 7
  

0 2 4 0 3 7
6 16 10

Future Trips 740 1,210 470
Average Weekday 0 712 28 0 455 15

PM Peak-Hour   

0 Leslie Road  15
Year: 2029 0 0  0 43

Growth Rate = 1.0% 0  28 
Years of Growth = 11 0 --- 1,271 Center Boulevard 104 North

Total Growth = 1.1157 0  28 
0 0  0 61

0  Leslie Road 33
  

0 712 28 0 455 33
740 1,228 488

Growth was only applied to 
northbound and southbound 

through trips
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PM Peak-Hour 4 Greenbrook Bd at Broadmoor St

Synchro ID: 4
Existing 16 36 20

Average Weekday 2 0 14 4 0 16
PM Peak-Hour   

2 Greenbrook Boulevard  16
Year:  3/12/2019 55 53  53 69

0  0 
Data Source: IDAX 99 Broadmoor Street 129 Broadmoor Street 123 North

4  14 
44 40  40 54

0  --- 0
  

0 0 0 0 0 0
0 0 0

Willowbrook Place Trips 0 0 0
Average Weekday 0 0 0 0 0 0

PM Peak-Hour   

0 Greenbrook Boulevard  0
6 6  6 6

0  0 
16 Broadmoor Street 16 Broadmoor Street 16 North

0  0 
10 10  10 10

0  --- 0
  

0 0 0 0 0 0
0 0 0

Willowbrook #2 Trips 0 0 0
Average Weekday 0 0 0 0 0 0

PM Peak-Hour   

0 Greenbrook Boulevard  0
4 4  4 4

0  0 
6 Broadmoor Street 6 Broadmoor Street 6 North

0  0 
2 2  2 2

0  --- 0
  

0 0 0 0 0 0
0 0 0

Future Trips 16 36 20
Average Weekday 2 0 14 4 0 16

PM Peak-Hour   

2 Greenbrook Boulevard  16
Year: 2029 71 69  69 85

Growth Rate = 1.0% 0  0 
Years of Growth = 10 131 Broadmoor Street 161 Broadmoor Street 155 North

Total Growth = 1.1046 4  14 
60 56  56 70

0  --- 0
  

0 0 0 0 0 0
0 0 0

Growth was only applied to 
northbound and southbound 

through trips
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PM Peak-Hour 5 Site Access at Broadmoor St

Synchro ID: 4
Existing 0 0 0

Average Weekday 0 0 0 0 0 0
PM Peak-Hour   

0 ---  0
Year:  3/12/2019 69 69  69 69

0  0 
Data Source: IDAX 123 Broadmoor Street 123 Broadmoor Street 123 North

0  0 
54 54  54 54

0  Site Access 0
  

0 0 0 0 0 0
0 0 0

Willowbrook Place Trips 0 0 0
Average Weekday 0 0 0 0 0 0

PM Peak-Hour   

0 ---  0
6 0  0 11

6  11 
16 Broadmoor Street 33 Broadmoor Street 17 North

0  0 
10 0  0 6

10  Site Access 6
  

10 0 11 6 0 6
21 33 12

Willowbrook #2 Trips 0 0 0
Average Weekday 0 0 0 0 0 0

PM Peak-Hour   

0 ---  0
4 4  4 4

0  0 
6 Broadmoor Street 6 Broadmoor Street 6 North

0  0 
2 2  2 2

0  Site Access 0
  

0 0 0 0 0 0
0 0 0

Future Trips 0 0 0
Average Weekday 0 0 0 0 0 0

PM Peak-Hour   

0 ---  0
Year: 2029 86 80  80 91

Growth Rate = 1.0% 6  11 
Years of Growth = 10 158 Broadmoor Street 175 Broadmoor Street 159 North

Total Growth = 1.1046 0  0 
72 62  62 68

10  Site Access 6
  

10 0 11 6 0 6
21 33 12

Growth was only applied to 
northbound and southbound 

through trips

The volumes are based on
the count for the intersection
of Greenbrook Boulevard at

Broadmoor Street
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PM Peak-Hour 6 Bellerive Dr at Broadmoor St

Synchro ID: 6
Existing 0 0 0

Average Weekday 0 0 0 0 0 0
PM Peak-Hour   

0 ---  0
Year:  3/12/2019 75 44  44 56

31  12 
Data Source: IDAX 125 Broadmoor Street 147 Broadmoor Street 96 North

0  0 
50 30  30 40

20  Bellerive Drive 10
  

20 0 12 31 0 10
32 73 41

Willowbrook Place Trips 0 0 0
Average Weekday 0 0 0 0 0 0

PM Peak-Hour   

0 ---  0
11 9  9 9

2  0 
17 Broadmoor Street 17 Broadmoor Street 14 North

0  0 
6 5  5 5

1  Bellerive Drive 0
  

1 0 0 2 0 0
1 3 2

Willowbrook #2 Trips 0 0 0
Average Weekday 0 0 0 0 0 0

PM Peak-Hour   

0 ---  0
4 2  2 2

2  0 
6 Broadmoor Street 6 Broadmoor Street 3 North

0  0 
2 1  1 1

1  Bellerive Drive 0
  

1 0 0 2 0 0
1 3 2

Future Trips 0 0 0
Average Weekday 0 0 0 0 0 0

PM Peak-Hour   

0 ---  0
Year: 2029 98 60  60 72

Growth Rate = 1.0% 38  12 
Years of Growth = 10 161 Broadmoor Street 183 Broadmoor Street 121 North

Total Growth = 1.1046 0  0 
63 39  39 49

24  Bellerive Drive 10
  

24 0 12 38 0 10
36 84 48

Growth was only applied to 
northbound and southbound 

through trips
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AM Peak-Hour Level of Service Calculations 
  



HCM 6th TWSC
1: Leslie Road & Broadmoor Street Willowbrook Place

2019 Existing Conditions AM Peak-Hour
Gibson Traffic Consultants, Inc. [BJL 18-321]

Intersection
Int Delay, s/veh 0.9

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 20 24 408 49 17 229
Future Vol, veh/h 20 24 408 49 17 229
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 89 89 89 89 89 89
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 22 27 458 55 19 257
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 781 486 0 0 513 0
          Stage 1 486 - - - - -
          Stage 2 295 - - - - -
Critical Hdwy 6.42 6.22 - - 4.12 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 363 581 - - 1052 -
          Stage 1 618 - - - - -
          Stage 2 755 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 355 581 - - 1052 -
Mov Cap-2 Maneuver 462 - - - - -
          Stage 1 605 - - - - -
          Stage 2 755 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 12.6 0 0.6
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 520 1052 -
HCM Lane V/C Ratio - - 0.095 0.018 -
HCM Control Delay (s) - - 12.6 8.5 0
HCM Lane LOS - - B A A
HCM 95th %tile Q(veh) - - 0.3 0.1 -

E - 1



HCM 6th TWSC
2: Leslie Road & Willowbrook Place Willowbrook Place

2019 Existing Conditions AM Peak-Hour
Gibson Traffic Consultants, Inc. [BJL 18-321]

Intersection
Int Delay, s/veh 1.1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 6 56 427 2 17 279
Future Vol, veh/h 6 56 427 2 17 279
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 100 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 95 95 95 95 95 95
Heavy Vehicles, % 4 4 4 4 4 4
Mvmt Flow 6 59 449 2 18 294
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 780 450 0 0 451 0
          Stage 1 450 - - - - -
          Stage 2 330 - - - - -
Critical Hdwy 6.44 6.24 - - 4.14 -
Critical Hdwy Stg 1 5.44 - - - - -
Critical Hdwy Stg 2 5.44 - - - - -
Follow-up Hdwy 3.536 3.336 - - 2.236 -
Pot Cap-1 Maneuver 361 605 - - 1099 -
          Stage 1 638 - - - - -
          Stage 2 724 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 355 605 - - 1099 -
Mov Cap-2 Maneuver 464 - - - - -
          Stage 1 628 - - - - -
          Stage 2 724 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 11.9 0 0.5
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 588 1099 -
HCM Lane V/C Ratio - - 0.111 0.016 -
HCM Control Delay (s) - - 11.9 8.3 -
HCM Lane LOS - - B A -
HCM 95th %tile Q(veh) - - 0.4 0.1 -

E - 2



HCM 6th TWSC
3: Leslie Road & Center Boulevard Willowbrook Place

2019 Existing Conditions AM Peak-Hour
Gibson Traffic Consultants, Inc. [BJL 18-321]

Intersection
Int Delay, s/veh 0.5

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 8 16 402 9 10 280
Future Vol, veh/h 8 16 402 9 10 280
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 100 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 4 4 4 4 4 4
Mvmt Flow 9 17 437 10 11 304
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 768 442 0 0 447 0
          Stage 1 442 - - - - -
          Stage 2 326 - - - - -
Critical Hdwy 6.44 6.24 - - 4.14 -
Critical Hdwy Stg 1 5.44 - - - - -
Critical Hdwy Stg 2 5.44 - - - - -
Follow-up Hdwy 3.536 3.336 - - 2.236 -
Pot Cap-1 Maneuver 367 611 - - 1103 -
          Stage 1 644 - - - - -
          Stage 2 727 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 363 611 - - 1103 -
Mov Cap-2 Maneuver 473 - - - - -
          Stage 1 638 - - - - -
          Stage 2 727 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 11.8 0 0.3
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 557 1103 -
HCM Lane V/C Ratio - - 0.047 0.01 -
HCM Control Delay (s) - - 11.8 8.3 -
HCM Lane LOS - - B A -
HCM 95th %tile Q(veh) - - 0.1 0 -

E - 3



HCM 6th TWSC
4: Broadmoor Street & Greenbrook Boulevard Willowbrook Place

2019 Existing Conditions AM Peak-Hour
Gibson Traffic Consultants, Inc. [BJL 18-321]

Intersection
Int Delay, s/veh 0.6

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 3 65 44 3 5 1
Future Vol, veh/h 3 65 44 3 5 1
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 66 66 66 66 66 66
Heavy Vehicles, % 4 4 4 4 4 4
Mvmt Flow 5 98 67 5 8 2
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 72 0 - 0 178 70
          Stage 1 - - - - 70 -
          Stage 2 - - - - 108 -
Critical Hdwy 4.14 - - - 6.44 6.24
Critical Hdwy Stg 1 - - - - 5.44 -
Critical Hdwy Stg 2 - - - - 5.44 -
Follow-up Hdwy 2.236 - - - 3.536 3.336
Pot Cap-1 Maneuver 1515 - - - 807 987
          Stage 1 - - - - 948 -
          Stage 2 - - - - 911 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1515 - - - 805 987
Mov Cap-2 Maneuver - - - - 805 -
          Stage 1 - - - - 945 -
          Stage 2 - - - - 911 -
 

Approach EB WB SB
HCM Control Delay, s 0.3 0 9.4
HCM LOS A
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1515 - - - 831
HCM Lane V/C Ratio 0.003 - - - 0.011
HCM Control Delay (s) 7.4 0 - - 9.4
HCM Lane LOS A A - - A
HCM 95th %tile Q(veh) 0 - - - 0

E - 4



HCM 6th TWSC
6: Bellerive Drive & Broadmoor Street Willowbrook Place

2019 Existing Conditions AM Peak-Hour
Gibson Traffic Consultants, Inc. [BJL 18-321]

Intersection
Int Delay, s/veh 3.6

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 17 56 6 7 36 9
Future Vol, veh/h 17 56 6 7 36 9
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 58 58 58 58 58 58
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 29 97 10 12 62 16
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 126 0 110 78
          Stage 1 - - - - 78 -
          Stage 2 - - - - 32 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1460 - 887 983
          Stage 1 - - - - 945 -
          Stage 2 - - - - 991 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1460 - 881 983
Mov Cap-2 Maneuver - - - - 881 -
          Stage 1 - - - - 938 -
          Stage 2 - - - - 991 -
 

Approach EB WB NB
HCM Control Delay, s 0 3.5 9.4
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 900 - - 1460 -
HCM Lane V/C Ratio 0.086 - - 0.007 -
HCM Control Delay (s) 9.4 - - 7.5 0
HCM Lane LOS A - - A A
HCM 95th %tile Q(veh) 0.3 - - 0 -

E - 5



HCM 6th TWSC
1: Leslie Road & Broadmoor Street Willowbrook Place

2029 Future Conditions AM Peak-Hour
Gibson Traffic Consultants, Inc. [BJL 18-321]

Intersection
Int Delay, s/veh 1.1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 21 34 479 52 20 263
Future Vol, veh/h 21 34 479 52 20 263
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 89 89 89 89 89 89
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 24 38 538 58 22 296
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 907 567 0 0 596 0
          Stage 1 567 - - - - -
          Stage 2 340 - - - - -
Critical Hdwy 6.42 6.22 - - 4.12 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 306 523 - - 980 -
          Stage 1 568 - - - - -
          Stage 2 721 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 298 523 - - 980 -
Mov Cap-2 Maneuver 414 - - - - -
          Stage 1 553 - - - - -
          Stage 2 721 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 13.7 0 0.6
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 475 980 -
HCM Lane V/C Ratio - - 0.13 0.023 -
HCM Control Delay (s) - - 13.7 8.8 0
HCM Lane LOS - - B A A
HCM 95th %tile Q(veh) - - 0.4 0.1 -

E - 6



HCM 6th TWSC
2: Leslie Road & Willowbrook Place Willowbrook Place

2029 Future Conditions AM Peak-Hour
Gibson Traffic Consultants, Inc. [BJL 18-321]

Intersection
Int Delay, s/veh 1.4

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 9 77 486 3 24 315
Future Vol, veh/h 9 77 486 3 24 315
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 100 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 95 95 95 95 95 95
Heavy Vehicles, % 4 4 4 4 4 4
Mvmt Flow 9 81 512 3 25 332
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 896 514 0 0 515 0
          Stage 1 514 - - - - -
          Stage 2 382 - - - - -
Critical Hdwy 6.44 6.24 - - 4.14 -
Critical Hdwy Stg 1 5.44 - - - - -
Critical Hdwy Stg 2 5.44 - - - - -
Follow-up Hdwy 3.536 3.336 - - 2.236 -
Pot Cap-1 Maneuver 308 557 - - 1040 -
          Stage 1 596 - - - - -
          Stage 2 686 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 301 557 - - 1040 -
Mov Cap-2 Maneuver 419 - - - - -
          Stage 1 582 - - - - -
          Stage 2 686 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 13 0 0.6
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 538 1040 -
HCM Lane V/C Ratio - - 0.168 0.024 -
HCM Control Delay (s) - - 13 8.5 -
HCM Lane LOS - - B A -
HCM 95th %tile Q(veh) - - 0.6 0.1 -

E - 7



HCM 6th TWSC
3: Leslie Road & Center Boulevard Willowbrook Place

2029 Future Conditions AM Peak-Hour
Gibson Traffic Consultants, Inc. [BJL 18-321]

Intersection
Int Delay, s/veh 0.8

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 14 27 451 11 14 315
Future Vol, veh/h 14 27 451 11 14 315
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 100 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 4 4 4 4 4 4
Mvmt Flow 15 29 490 12 15 342
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 868 496 0 0 502 0
          Stage 1 496 - - - - -
          Stage 2 372 - - - - -
Critical Hdwy 6.44 6.24 - - 4.14 -
Critical Hdwy Stg 1 5.44 - - - - -
Critical Hdwy Stg 2 5.44 - - - - -
Follow-up Hdwy 3.536 3.336 - - 2.236 -
Pot Cap-1 Maneuver 320 570 - - 1052 -
          Stage 1 608 - - - - -
          Stage 2 693 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 316 570 - - 1052 -
Mov Cap-2 Maneuver 434 - - - - -
          Stage 1 599 - - - - -
          Stage 2 693 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 12.7 0 0.4
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 515 1052 -
HCM Lane V/C Ratio - - 0.087 0.014 -
HCM Control Delay (s) - - 12.7 8.5 -
HCM Lane LOS - - B A -
HCM 95th %tile Q(veh) - - 0.3 0 -

E - 8



HCM 6th TWSC
4: Broadmoor Street & Greenbrook Boulevard Willowbrook Place

2029 Future Conditions AM Peak-Hour
Gibson Traffic Consultants, Inc. [BJL 18-321]

Intersection
Int Delay, s/veh 0.5

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 3 78 60 3 5 1
Future Vol, veh/h 3 78 60 3 5 1
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 66 66 66 66 66 66
Heavy Vehicles, % 4 4 4 4 4 4
Mvmt Flow 5 118 91 5 8 2
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 96 0 - 0 222 94
          Stage 1 - - - - 94 -
          Stage 2 - - - - 128 -
Critical Hdwy 4.14 - - - 6.44 6.24
Critical Hdwy Stg 1 - - - - 5.44 -
Critical Hdwy Stg 2 - - - - 5.44 -
Follow-up Hdwy 2.236 - - - 3.536 3.336
Pot Cap-1 Maneuver 1485 - - - 762 957
          Stage 1 - - - - 925 -
          Stage 2 - - - - 893 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1485 - - - 759 957
Mov Cap-2 Maneuver - - - - 759 -
          Stage 1 - - - - 921 -
          Stage 2 - - - - 893 -
 

Approach EB WB SB
HCM Control Delay, s 0.3 0 9.6
HCM LOS A
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1485 - - - 786
HCM Lane V/C Ratio 0.003 - - - 0.012
HCM Control Delay (s) 7.4 0 - - 9.6
HCM Lane LOS A A - - A
HCM 95th %tile Q(veh) 0 - - - 0

E - 9



HCM 6th TWSC
5: Site Access & Broadmoor Street Willowbrook Place

2029 Future Conditions AM Peak-Hour
Gibson Traffic Consultants, Inc. [BJL 18-321]

Intersection
Int Delay, s/veh 1.4

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 80 3 3 53 10 11
Future Vol, veh/h 80 3 3 53 10 11
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 66 66 66 66 66 66
Heavy Vehicles, % 4 4 4 4 4 4
Mvmt Flow 121 5 5 80 15 17
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 126 0 214 124
          Stage 1 - - - - 124 -
          Stage 2 - - - - 90 -
Critical Hdwy - - 4.14 - 6.44 6.24
Critical Hdwy Stg 1 - - - - 5.44 -
Critical Hdwy Stg 2 - - - - 5.44 -
Follow-up Hdwy - - 2.236 - 3.536 3.336
Pot Cap-1 Maneuver - - 1448 - 770 921
          Stage 1 - - - - 897 -
          Stage 2 - - - - 928 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1448 - 767 921
Mov Cap-2 Maneuver - - - - 767 -
          Stage 1 - - - - 893 -
          Stage 2 - - - - 928 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.4 9.4
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 841 - - 1448 -
HCM Lane V/C Ratio 0.038 - - 0.003 -
HCM Control Delay (s) 9.4 - - 7.5 0
HCM Lane LOS A - - A A
HCM 95th %tile Q(veh) 0.1 - - 0 -

E - 10



HCM 6th TWSC
6: Bellerive Drive & Broadmoor Street Willowbrook Place

2029 Future Conditions AM Peak-Hour
Gibson Traffic Consultants, Inc. [BJL 18-321]

Intersection
Int Delay, s/veh 3.3

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 30 65 6 11 41 9
Future Vol, veh/h 30 65 6 11 41 9
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 58 58 58 58 58 58
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 52 112 10 19 71 16
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 164 0 147 108
          Stage 1 - - - - 108 -
          Stage 2 - - - - 39 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1414 - 845 946
          Stage 1 - - - - 916 -
          Stage 2 - - - - 983 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1414 - 839 946
Mov Cap-2 Maneuver - - - - 839 -
          Stage 1 - - - - 910 -
          Stage 2 - - - - 983 -
 

Approach EB WB NB
HCM Control Delay, s 0 2.7 9.7
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 856 - - 1414 -
HCM Lane V/C Ratio 0.101 - - 0.007 -
HCM Control Delay (s) 9.7 - - 7.6 0
HCM Lane LOS A - - A A
HCM 95th %tile Q(veh) 0.3 - - 0 -

E - 11



 

F 
 

 
 

PM Peak-Hour Level of Service Calculations 



HCM 6th TWSC
1: Leslie Road & Broadmoor Street Willowbrook Place

2019 Existing Conditions PM Peak-Hour
Gibson Traffic Consultants, Inc. [BJL 18-321]

Intersection
Int Delay, s/veh 0.9

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 24 34 432 22 17 556
Future Vol, veh/h 24 34 432 22 17 556
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 89 89 89 89 89 89
Heavy Vehicles, % 1 1 1 1 1 1
Mvmt Flow 27 38 485 25 19 625
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1161 498 0 0 510 0
          Stage 1 498 - - - - -
          Stage 2 663 - - - - -
Critical Hdwy 6.41 6.21 - - 4.11 -
Critical Hdwy Stg 1 5.41 - - - - -
Critical Hdwy Stg 2 5.41 - - - - -
Follow-up Hdwy 3.509 3.309 - - 2.209 -
Pot Cap-1 Maneuver 217 574 - - 1060 -
          Stage 1 613 - - - - -
          Stage 2 514 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 211 574 - - 1060 -
Mov Cap-2 Maneuver 342 - - - - -
          Stage 1 596 - - - - -
          Stage 2 514 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 14.4 0 0.3
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 448 1060 -
HCM Lane V/C Ratio - - 0.145 0.018 -
HCM Control Delay (s) - - 14.4 8.5 0
HCM Lane LOS - - B A A
HCM 95th %tile Q(veh) - - 0.5 0.1 -

F - 1



HCM 6th TWSC
2: Leslie Road & Willowbrook Place Willowbrook Place

2019 Existing Conditions PM Peak-Hour
Gibson Traffic Consultants, Inc. [BJL 18-321]

Intersection
Int Delay, s/veh 1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 7 36 403 8 80 663
Future Vol, veh/h 7 36 403 8 80 663
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 100 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 1 1 1 1 1 1
Mvmt Flow 8 39 438 9 87 721
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1338 443 0 0 447 0
          Stage 1 443 - - - - -
          Stage 2 895 - - - - -
Critical Hdwy 6.41 6.21 - - 4.11 -
Critical Hdwy Stg 1 5.41 - - - - -
Critical Hdwy Stg 2 5.41 - - - - -
Follow-up Hdwy 3.509 3.309 - - 2.209 -
Pot Cap-1 Maneuver 170 617 - - 1119 -
          Stage 1 649 - - - - -
          Stage 2 401 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 157 617 - - 1119 -
Mov Cap-2 Maneuver 249 - - - - -
          Stage 1 598 - - - - -
          Stage 2 401 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 13 0 0.9
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 497 1119 -
HCM Lane V/C Ratio - - 0.094 0.078 -
HCM Control Delay (s) - - 13 8.5 -
HCM Lane LOS - - B A -
HCM 95th %tile Q(veh) - - 0.3 0.3 -

F - 2



HCM 6th TWSC
3: Leslie Road & Center Boulevard Willowbrook Place

2019 Existing Conditions PM Peak-Hour
Gibson Traffic Consultants, Inc. [BJL 18-321]

Intersection
Int Delay, s/veh 0.5

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 19 9 405 18 17 636
Future Vol, veh/h 19 9 405 18 17 636
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 100 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 94 94 94 94 94 94
Heavy Vehicles, % 1 1 1 1 1 1
Mvmt Flow 20 10 431 19 18 677
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1154 441 0 0 450 0
          Stage 1 441 - - - - -
          Stage 2 713 - - - - -
Critical Hdwy 6.41 6.21 - - 4.11 -
Critical Hdwy Stg 1 5.41 - - - - -
Critical Hdwy Stg 2 5.41 - - - - -
Follow-up Hdwy 3.509 3.309 - - 2.209 -
Pot Cap-1 Maneuver 219 618 - - 1116 -
          Stage 1 651 - - - - -
          Stage 2 488 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 215 618 - - 1116 -
Mov Cap-2 Maneuver 342 - - - - -
          Stage 1 641 - - - - -
          Stage 2 488 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 14.7 0 0.2
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 399 1116 -
HCM Lane V/C Ratio - - 0.075 0.016 -
HCM Control Delay (s) - - 14.7 8.3 -
HCM Lane LOS - - B A -
HCM 95th %tile Q(veh) - - 0.2 0 -

F - 3



HCM 6th TWSC
4: Broadmoor Street & Greenbrook Boulevard Willowbrook Place

2019 Existing Conditions PM Peak-Hour
Gibson Traffic Consultants, Inc. [BJL 18-321]

Intersection
Int Delay, s/veh 1.4

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 4 40 53 16 14 2
Future Vol, veh/h 4 40 53 16 14 2
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 85 85 85 85 85 85
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 5 47 62 19 16 2
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 81 0 - 0 129 72
          Stage 1 - - - - 72 -
          Stage 2 - - - - 57 -
Critical Hdwy 4.12 - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy 2.218 - - - 3.518 3.318
Pot Cap-1 Maneuver 1517 - - - 865 990
          Stage 1 - - - - 951 -
          Stage 2 - - - - 966 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1517 - - - 862 990
Mov Cap-2 Maneuver - - - - 862 -
          Stage 1 - - - - 948 -
          Stage 2 - - - - 966 -
 

Approach EB WB SB
HCM Control Delay, s 0.7 0 9.2
HCM LOS A
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1517 - - - 876
HCM Lane V/C Ratio 0.003 - - - 0.021
HCM Control Delay (s) 7.4 0 - - 9.2
HCM Lane LOS A A - - A
HCM 95th %tile Q(veh) 0 - - - 0.1

F - 4



HCM 6th TWSC
6: Bellerive Drive & Broadmoor Street Willowbrook Place

2019 Existing Conditions PM Peak-Hour
Gibson Traffic Consultants, Inc. [BJL 18-321]

Intersection
Int Delay, s/veh 3.2

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 30 20 12 44 31 10
Future Vol, veh/h 30 20 12 44 31 10
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 1 1 1 1 1 1
Mvmt Flow 33 22 13 48 34 11
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 55 0 118 44
          Stage 1 - - - - 44 -
          Stage 2 - - - - 74 -
Critical Hdwy - - 4.11 - 6.41 6.21
Critical Hdwy Stg 1 - - - - 5.41 -
Critical Hdwy Stg 2 - - - - 5.41 -
Follow-up Hdwy - - 2.209 - 3.509 3.309
Pot Cap-1 Maneuver - - 1556 - 880 1029
          Stage 1 - - - - 981 -
          Stage 2 - - - - 951 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1556 - 872 1029
Mov Cap-2 Maneuver - - - - 872 -
          Stage 1 - - - - 972 -
          Stage 2 - - - - 951 -
 

Approach EB WB NB
HCM Control Delay, s 0 1.6 9.2
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 906 - - 1556 -
HCM Lane V/C Ratio 0.049 - - 0.008 -
HCM Control Delay (s) 9.2 - - 7.3 0
HCM Lane LOS A - - A A
HCM 95th %tile Q(veh) 0.2 - - 0 -

F - 5



HCM 6th TWSC
1: Leslie Road & Broadmoor Street Willowbrook Place

2029 Future Conditions PM Peak-Hour
Gibson Traffic Consultants, Inc. [BJL 18-321]

Intersection
Int Delay, s/veh 1.1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 28 40 495 24 27 645
Future Vol, veh/h 28 40 495 24 27 645
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 89 89 89 89 89 89
Heavy Vehicles, % 1 1 1 1 1 1
Mvmt Flow 31 45 556 27 30 725
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1355 570 0 0 583 0
          Stage 1 570 - - - - -
          Stage 2 785 - - - - -
Critical Hdwy 6.41 6.21 - - 4.11 -
Critical Hdwy Stg 1 5.41 - - - - -
Critical Hdwy Stg 2 5.41 - - - - -
Follow-up Hdwy 3.509 3.309 - - 2.209 -
Pot Cap-1 Maneuver 166 523 - - 996 -
          Stage 1 568 - - - - -
          Stage 2 451 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 158 523 - - 996 -
Mov Cap-2 Maneuver 286 - - - - -
          Stage 1 540 - - - - -
          Stage 2 451 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 16.5 0 0.4
HCM LOS C
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 390 996 -
HCM Lane V/C Ratio - - 0.196 0.03 -
HCM Control Delay (s) - - 16.5 8.7 0
HCM Lane LOS - - C A A
HCM 95th %tile Q(veh) - - 0.7 0.1 -

F - 6



HCM 6th TWSC
2: Leslie Road & Willowbrook Place Willowbrook Place

2029 Future Conditions PM Peak-Hour
Gibson Traffic Consultants, Inc. [BJL 18-321]

Intersection
Int Delay, s/veh 1.3

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 9 50 456 11 104 751
Future Vol, veh/h 9 50 456 11 104 751
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 100 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 1 1 1 1 1 1
Mvmt Flow 10 54 496 12 113 816
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1544 502 0 0 508 0
          Stage 1 502 - - - - -
          Stage 2 1042 - - - - -
Critical Hdwy 6.41 6.21 - - 4.11 -
Critical Hdwy Stg 1 5.41 - - - - -
Critical Hdwy Stg 2 5.41 - - - - -
Follow-up Hdwy 3.509 3.309 - - 2.209 -
Pot Cap-1 Maneuver 127 571 - - 1062 -
          Stage 1 610 - - - - -
          Stage 2 341 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 114 571 - - 1062 -
Mov Cap-2 Maneuver 186 - - - - -
          Stage 1 545 - - - - -
          Stage 2 341 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 14.7 0 1.1
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 434 1062 -
HCM Lane V/C Ratio - - 0.148 0.106 -
HCM Control Delay (s) - - 14.7 8.8 -
HCM Lane LOS - - B A -
HCM 95th %tile Q(veh) - - 0.5 0.4 -

F - 7



HCM 6th TWSC
3: Leslie Road & Center Boulevard Willowbrook Place

2029 Future Conditions PM Peak-Hour
Gibson Traffic Consultants, Inc. [BJL 18-321]

Intersection
Int Delay, s/veh 0.7

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 28 15 455 33 28 712
Future Vol, veh/h 28 15 455 33 28 712
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 100 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 94 94 94 94 94 94
Heavy Vehicles, % 1 1 1 1 1 1
Mvmt Flow 30 16 484 35 30 757
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1319 502 0 0 519 0
          Stage 1 502 - - - - -
          Stage 2 817 - - - - -
Critical Hdwy 6.41 6.21 - - 4.11 -
Critical Hdwy Stg 1 5.41 - - - - -
Critical Hdwy Stg 2 5.41 - - - - -
Follow-up Hdwy 3.509 3.309 - - 2.209 -
Pot Cap-1 Maneuver 174 571 - - 1052 -
          Stage 1 610 - - - - -
          Stage 2 436 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 169 571 - - 1052 -
Mov Cap-2 Maneuver 293 - - - - -
          Stage 1 592 - - - - -
          Stage 2 436 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 16.7 0 0.3
HCM LOS C
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 353 1052 -
HCM Lane V/C Ratio - - 0.13 0.028 -
HCM Control Delay (s) - - 16.7 8.5 -
HCM Lane LOS - - C A -
HCM 95th %tile Q(veh) - - 0.4 0.1 -

F - 8



HCM 6th TWSC
4: Broadmoor Street & Greenbrook Boulevard Willowbrook Place

2029 Future Conditions PM Peak-Hour
Gibson Traffic Consultants, Inc. [BJL 18-321]

Intersection
Int Delay, s/veh 1.1

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 4 56 69 16 14 2
Future Vol, veh/h 4 56 69 16 14 2
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 85 85 85 85 85 85
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 5 66 81 19 16 2
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 100 0 - 0 167 91
          Stage 1 - - - - 91 -
          Stage 2 - - - - 76 -
Critical Hdwy 4.12 - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy 2.218 - - - 3.518 3.318
Pot Cap-1 Maneuver 1493 - - - 823 967
          Stage 1 - - - - 933 -
          Stage 2 - - - - 947 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1493 - - - 821 967
Mov Cap-2 Maneuver - - - - 821 -
          Stage 1 - - - - 930 -
          Stage 2 - - - - 947 -
 

Approach EB WB SB
HCM Control Delay, s 0.5 0 9.4
HCM LOS A
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1493 - - - 837
HCM Lane V/C Ratio 0.003 - - - 0.022
HCM Control Delay (s) 7.4 0 - - 9.4
HCM Lane LOS A A - - A
HCM 95th %tile Q(veh) 0 - - - 0.1

F - 9



HCM 6th TWSC
5: Site Access & Broadmoor Street Willowbrook Place

2029 Future Conditions PM Peak-Hour
Gibson Traffic Consultants, Inc. [BJL 18-321]

Intersection
Int Delay, s/veh 1.1

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 62 10 11 80 6 6
Future Vol, veh/h 62 10 11 80 6 6
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 85 85 85 85 85 85
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 73 12 13 94 7 7
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 85 0 199 79
          Stage 1 - - - - 79 -
          Stage 2 - - - - 120 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1512 - 790 981
          Stage 1 - - - - 944 -
          Stage 2 - - - - 905 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1512 - 783 981
Mov Cap-2 Maneuver - - - - 783 -
          Stage 1 - - - - 936 -
          Stage 2 - - - - 905 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.9 9.2
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 871 - - 1512 -
HCM Lane V/C Ratio 0.016 - - 0.009 -
HCM Control Delay (s) 9.2 - - 7.4 0
HCM Lane LOS A - - A A
HCM 95th %tile Q(veh) 0 - - 0 -

F - 10



HCM 6th TWSC
6: Bellerive Drive & Broadmoor Street Willowbrook Place

2029 Future Conditions PM Peak-Hour
Gibson Traffic Consultants, Inc. [BJL 18-321]

Intersection
Int Delay, s/veh 4.3

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 39 24 12 0 38 10
Future Vol, veh/h 39 24 12 0 38 10
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 1 1 1 1 1 1
Mvmt Flow 42 26 13 0 41 11
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 68 0 81 55
          Stage 1 - - - - 55 -
          Stage 2 - - - - 26 -
Critical Hdwy - - 4.11 - 6.41 6.21
Critical Hdwy Stg 1 - - - - 5.41 -
Critical Hdwy Stg 2 - - - - 5.41 -
Follow-up Hdwy - - 2.209 - 3.509 3.309
Pot Cap-1 Maneuver - - 1540 - 924 1015
          Stage 1 - - - - 970 -
          Stage 2 - - - - 999 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1540 - 917 1015
Mov Cap-2 Maneuver - - - - 917 -
          Stage 1 - - - - 962 -
          Stage 2 - - - - 999 -
 

Approach EB WB NB
HCM Control Delay, s 0 7.4 9.1
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 936 - - 1540 -
HCM Lane V/C Ratio 0.056 - - 0.008 -
HCM Control Delay (s) 9.1 - - 7.4 0
HCM Lane LOS A - - A A
HCM 95th %tile Q(veh) 0.2 - - 0 -

F - 11
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