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The following narrative details the drainage concept associated with Wise Farms, a 169-acre 
residential development south of and adjacent to Jasper Road and west of North 119th Street 
in Erie, Colorado.   
 

I. GENERAL LOCATION AND DESCRIPTION 
 
A. Location 

 
Wise Farms is located adjacent to and south from Jasper Road, and west of North 119th Street 
in Erie, Colorado.  It is part of the northeast one quarter of section 14, Township 1 North 
Range 69 West of the 6th principle meridian, Town of Erie, Boulder County, and State of 
Colorado.  Boulder Creek lies north of Wise Farms, and Coal Creek lies to the east.  The 
confluence of the two drainageways is northeast of the property.  There are no major 
drainageways within or adjacent to the property, however there is an irrigation ditch running 
from west to east across the north portion of the site.  An RTD right-of-way bisects the site, 
running east-west.  For more detail of the surrounding streets and subdivisions see the 
enclosed Vicinity Map in the appendix.  

 
B. Description of Property 

 
The 169 acre “Wise Farms” project is proposed as a residential subdivision, with a mixture of 
parks, open space, and various sized residential single family detached lots.  The project is 
located adjacent to and south of Jasper Road and west of North 119th Street in Erie, 
Colorado.   
 
The northern portion of the site is bisected by the Lower Boulder Ditch South Platte Supply 
Canal, and an RTD right-of-way is located between the northern and southern portions of the 
property..  An electrical transmission line easement also traverses the southern half of the 
site. 
 
The undeveloped parcel of land lying south of the RTD right-of-way has topography that 
slopes to the north, toward the railroad tracks with grades in the range of 5.0%.  The northern 
portion of the site is relatively flat, with several areas of natural depressions and apparent 
wetland-like areas that have been classified by the USACOE as non-jurisdictional.  The slope 
of the natural terrain in this region of the project ranges as flat as 0.3%. 
 
Initial research indicates the predominant hydrologic soils type for the project as type “B” 
Ascalon sandy loam and Manter sandy loam.   A soils map is shown in the Appendix of this 
report. 
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The existing site’s land use is agricultural and consists of several houses and ancillary 
buildings along Jasper Road.  One set of houses and buildings are located in the northwest 
corner of the site, adjacent to Jasper Road.  The other set of houses and buildings are located 
in the middle of the property along the northern boundary; adjacent to Jasper Road.  The 
intent is to leave the houses and ancillary buildings in-place. 
 

II. DRAINAGE BASINS 
 
A. Major Basin Description 

 
The site and contributing areas will be divided into two major basins, the North and South 
basins.  The South Basin is located to the south of the Railroad Transportation District (RTD) 
right-of-way and will drain to Pond 340, located in the northwest corner of the drainage basin 
and adjacent to the RTD right-of-way.  The South Basin consists of a mixture of well sites, 
open space and large single family residential, detached lots.  A well site is located in the 
west-central portion of the southern portion of the property.  The Leyner Cottonwood Ditch 
runs along the southern boundary of the South Basin in the adjacent undeveloped parcel and 
will not be impacted by this project.  
 
The North Basin is located to the north of the RTD right-of-way and will drain to Pond 370, 
located in the northwest corner of the basin.  The North Basin consists of a mixture of parks, 
open space, and various sized single family residential, detached lots.  Both Ponds 340 and 
370 will work in conjunction with each other to provide water quality volume and 100-year 
detention volume.  The Lower Boulder Ditch South Platte Supply Canal runs along the 
southern boundary of the North Basin and will not be impacted by this project. 
 
The project site is located on Flood Insurance Rate Map (FIRM) panel 08013C0437 J [Ref. 
7] dated December 18, 2012.  The map shows that the entire project site lies within “Zone X” 
which is described as an area determined to be outside the 500-year floodplain limits or 
shallow flooding areas with average depths of less than one foot or drainage areas less than 
one square mile.  A FIRMette of the project area is provided in the Appendix. 

 
Sub-Basin Description 
 
The contributory area is historically divided into six sub-basins and two offsite basins.  Sub-
basins 110, 115, and 120 comprise the southern portion of project site that are conveyed to 
Pond 340, located south of the RTD right-of-way.  Sub-basin 145 and 150 comprises 
northern portion of the site. Basin 130, 140 and 160 follow historic drainage patterns and 
drain to Pond 370.  The minor drainage basins are discussed on the following page. 
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Sub-Basin 110 (7.1 Acres) is located south east of the site. Flow from the site is conveyed 
overland to Design Point A1, from where it travel westwards towards Pond 340 through a 
grass swale. 
 
Sub-Basin 115A (6.8 Acres) is located south east of the site. Flow from the site generally 
drains to curb and gutter and is conveyed by the street to Design Point B1. From there, it 
travel westwards towards Design Point B2. 
 
Sub-Basin 115B (4.8 Acres) is located south east of the site. Flow from the site generally 
drains to curb and gutter and is conveyed by the street to Design Point B2. From there, it 
travel westwards towards sump-inlets at Design Point C6. 
 
Sub-Basin 115C (2.1 Acres) is located south east of the site. Flow from site generally drains 
to curb and gutter and is conveyed by the street to Design Point B3. From there, it is 
conveyed westwards towards sump-inlets at Design Point B4. 
 
Sub-Basin 115D (3.4 Acres) is located south of the site. Flow from site generally drains to 
curb and gutter and is conveyed by the street to Design Point B4. From there, it is piped to 
Pond 340 through Design Point 1. 
 
Sub-Basin 120A (1.81 Acres) is located south east of the site. Flow from site generally drains 
to curb and gutter and is conveyed by the street to Design Point C1. From there, it is 
conveyed to Design Point C3. 
 
Sub-Basin 120B (5.8 Acres) is located south of the site. Flow from site generally drains to 
curb and gutter and is conveyed by the street to Design Point C2.  From there, it is conveyed 
to Design Point C4. 
 
Sub-Basin 120C (4.2 Acres) is located south west of the site. Flow from site generally drains 
to curb and gutter and is conveyed by the street to Design Point C3.  From there, it is 
conveyed to on-grade Inlets at Design Point C5. 
 
Sub-Basin 120D (7.1 Acres) is located south west of the site. Flow from site generally drains 
to curb and gutter and is conveyed by the street to Design Point C4.  From there, it is 
conveyed to sump Inlets at Design Point B4. 
 
Sub-Basin 120E (6.4 Acres) is located south west of the site. Flow from site generally drains 
to curb and gutter and is conveyed by the street to on-grade inlets at Design Point C5.  From 
there it is piped to Design Point 2. 
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Sub-Basin 120F (4.4 Acres) is located south west of the site. Flow from site generally drains 
to curb and gutter and is conveyed by the street to sump Inlets at Design Point C6.  From 
there, it is piped to Design Point 2 and eventually to Pond 340. 
 
Sub-Basin 120G (1.8 Acres) is located south west of the site. Flow from the site is conveyed 
overland to Pond 340. 
 
Sub-Basin 120H (3.29 Acres) is located south west of the site. Flow from site generally 
drains to curb and gutter and is conveyed by the street to sump Inlet at Design Point C7.  
From there, it is piped to Design Point A-1 and eventually to Pond 340. 
 
Sub-basin 130 (15.9 Acres) is located in the southern portion of the project that is not 
tributary to Pond 340. Runoff from the site generally sheetflows to the existing low point 
located along the RTD right-of-way.  
 
Sub-basin 140 (8.9 Acres) is located north of and between the RTD right-of-way and the 
Lower Boulder Ditch. Currently no development is proposed on this basin. Most of the site 
runoff sheetflows to Lower Boulder Ditch following historic drainage pattern. 
 
Sub-Basin 145A (4.4 Acres) is located north east of the site. Flow from site generally drains 
to curb and gutter and is conveyed by the street to sump inlets at Design Point 3.  From there 
it is piped to Design Point 4 and eventually to Pond 370. 
 
Sub-Basin 145B (4.6 Acres) is located north east of the site. Flow from site is generally 
conveyed overland to designated wet area.  
 
Sub-Basin 150A (2.0 Acres) is located north east of the site. Flow from site generally drains 
to curb and gutter and is conveyed by the street to sump inlets at Design Point 3.  From there 
it is piped to Design Point 4 and eventually to Pond 370. 
 
Sub-Basin 150B (4.7 Acres) is located north east of the site. Flow from site generally drains 
to curb and gutter and is conveyed by the street to sump inlets at Design Point E2.  From 
there it is piped to Design Point 4 and ultimately to Pond 370. 
 
Sub-Basin 150C (4.7 Acres) is located north west of the site. Flow from generally drains to 
curb and gutter and is conveyed by the street to sump inlet at Design Point E3.  From there it 
is piped to Design Point 5 and ultimately to Pond 370. 
 
Sub-Basin 150D (4.7 Acres) is located north west of the site. Flow from site generally drains 
to curb and gutter and is conveyed by the street to sump inlet at Design Point E4.  From there 
it is piped to Design Point 5 and utlimately to Pond 370. 
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Sub-Basin 150E (4.7 Acres) is located north west of the site. Flow from site generally drains 
to curb and gutter and is conveyed by the street to Design Point E5.  From there it travels 
eastwards to sump Inlet at Design Point E4. 
Sub-Basin 150F (4.7 Acres) is located north west of the site. Flow from site generally drains 
to curb and gutter and is conveyed by the street to sump inlet at Design Point E6.  From there 
it is piped northwards to Design Point E8. 
 
Sub-Basin 150G (4.7 Acres) is located north west of the site. Site consists of the back of the 
lots. An underdrain is proposed that will carry the flow to sump inlet at design point E7.  
 
Sub-Basin 150H (4.7 Acres) is located north west of the site. Flow from site generally drains 
to curb and gutter and is conveyed by the street to sump inlet at Design Point E8.  From there 
it is piped northwards to Design Point 5. 
 
Sub-Basin 150I (1.8 Acres) is located north of the site. Flow from site is conveyed overland 
to Pond 370. 
 
Sub-Basin 150J (4.7 Acres) is located north west of the site. Site consists of the back of the 
lots.  An underdrain is proposed that will carry the flow to area inlet at design point E10. The 
inlet will directly discharge into the Pond 370.  
 
Sub-Basin 160 (4.7 Acres) is located north west of the site. Currently there is no 
development proposed on this basin. Flow from site will continue westerly by sheetflow to 
the wet area, where it will be retained. 
 
 

III. DRAINAGE DESIGN CRITERIA 
 
A. Development Design Criteria  

 
The technical criteria outlined in Section 800, Storm Drainage Facilities of the “Standards 
and Specifications for Design and Construction of Public Improvements, Town of Erie” [Ref. 
1].  Since no report outline was specified, the Preliminary Drainage Report criteria from the 
“Boulder County Storm Drainage Criteria Manual” [Ref. 2] was utilized for the report 
sequencing.  Additionally, the “Urban Storm Drainage Criteria Manual, Vol. 1, 2, and 3” 
(USCDM) [Ref. 3] was used for ancillary design criteria. 
 
No known previous studies have been prepared for this project site.  It does however lie 
within the area of study (Basins 614 and 615) for the “Erie Outfall Systems Plan – 
Preliminary Design” [Ref. 4]. 
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Site runoff south of the Lower Boulder Ditch South Platte Supply Canal is designed to 
mitigate impacts to the existing RTD ROW track and said channel.  There are two 
hydraulically disconnected wet areas at the low points in the northern portion of the site.  
Both of these locations are essentially left in-place, but the tributary area to both has been 
reduced.  The existing residence near the eastern wetland area does not appear to be impacted 
by the retention taking place at this wet area.  As the tributary area has been reduced, this 
residence should not be adversely impacted.  Additionally, a berm is being implemented to 
the south and west of the residence to prevent the Pond 370 detention storage’s backwater 
effect from flooding the residence.  Lastly, the existing runoff for the project area north of the 
Lower Boulder Ditch South Platte Supply Canal is essentially retained.  The “Agreement - 
Drainage, Utility and Access Easements – Road Right of Way Dedication” [Ref. 5] allows 
for a release rate from the project site to the wetlands area to the north of Jasper Road of up 
to 1.0 cfs per acre.  Though the site is primarily Type B Hydrologic Soils, this report adheres 
to the maximum allowable release rate of 1.0 cfs per acre as the historic basins generate more 
than 1.0 cfs per acre, and the aforementioned Agreement allows for this rate. 
 
B. Hydrological Criteria 
 
The project site’s hydrology design was primarily evaluated with the Urban Drainage and 
Flood Control District’s CUHP 2005 version 1.4.2.  Catchments were input as outlined in the 
USCDM [Ref. 3]. The 2-year rainfall event will be utilized to evaluate minor storm and 100-
year event for major. The 2-year and 100-year, 1 hour rainfall depths are 1.01 inch and 2.7 
inch respectively. Additionally, Colorado Urban Hydrograph Procedure software was utilized 
in order to output to SWMM software rather than implementing the sequential detention 
procedure detailed in the “Standards and Specifications for Design and Construction of 
Public Improvements, Town of Erie” [Ref. 1].   
 
C. Hydraulic Criteria 

 
The Environmental Protection Agency’s SWMM5 version 5.1 was primarily utilized for 
hydraulic evaluation of the project site.  This software was utilized to route the 100-year 
hydrographs developed in the CUHP 1.4.2 design noted above.  The 5 sub-basins were 
routed to two detention ponds – Pond 340 and 370.  Detention volumes are preliminarily 
designed to accommodate the allowable release rate of 1 cfs/acre.  Since the two ponds are in 
series, Pond 370 is designed to account for the tributary area to Pond 340 in its allowable 
release rate consideration.  The minor storm events will be accommodated in these ponds as 
detailed in the USDCM’s Full Spectrum Detention design guidelines [Ref. 3].  The provided 
100-year volume includes Excess Urban Runoff Volume (EURV) and Water Quality Control 
Volume (WQCV). Due to the area and grading constraints associated with Pond 340, it will 
release at greater than 1 cfs/acre.  Pond 370 will accommodate the extra detention necessary 
to adhere to the 1 cfs/acre release rate that contributes to the downstream properties. 
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D. Adaptations from Criteria 

 
Colorado Urban Hydrograph Procedure software was utilized in order to output to SWMM 
software rather than implementing the sequential detention procedure detailed in the 
“Standards and Specifications for Design and Construction of Public Improvements, Town of 
Erie” [Ref. 1]. 

 
IV. DRAINAGE FACILITY DESIGN 

 
A. General Concept 
 
The storm drainage design concept envisioned for this project will follow the parameters set 
forth in the “Agreement - Drainage, Utility and Access Easements – Road Right of Way 
Dedication” [Ref. 5] between the Wise Homestead LLC, the County of Boulder, and the 
Town of Erie, dated January 25, 2001.  Said agreement recognizes that the historic drainage 
from the area contemplated as this Wise Farms development did drain onto the property to 
the north of Jasper, purchased by Boulder County.  It further recognizes and anticipates that 
the runoff from the Wise Farms development area would be designed to discharge into the 
existing wetland areas on the County parcels north of Jasper Road.  While precise details of 
this design were unknown at the time of the agreement, the agreement contemplated on-site 
detention on the Wise Farms project site to release at the rate of 1.0 cfs per acre. 
 
The proposed drainage concept for this Wise Farms project follows those parameters set 
forth in the aforementioned agreement.  The site is contemplated to be divided into two major 
drainage basins by the RTD right-of-way.  Detention will be provided on each of these two 
major basins.   
 
The northerly 47 acre basin will drain overland and through a series of storm sewer systems, 
and swales located in the streets and tracts of the development, to a detention facility – Pond 
370 – located along Jasper Road in the northwest corner of the site.  This approximately 3.9 
acre-foot pond will accommodate stormwater detention.  The site development may be 
phased, and the area north of the RTD right-of-way will have to be constructed first.  Until 
the area south of the RTD right-of-way is developed, the design release rate from this 
northern detention facility of approximately 46 cfs will be conveyed via storm drain under 
Jasper Road, to the wetland area north of Jasper Road described in the agreement discussed 
previously.   
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The southern 59 acre basin is primarily proposed as a larger lot, single-family development 
and is being accounted for in the design of the northern half of the site.  The southern basin 
will drain overland and through a series of storm drainage systems and swales located in the 
streets and tracts of the development to the southerly pond, located south of the rail corridor.  
Based on anticipated future design, approximately 3.4 acre-feet of detention storage will 
accommodate a portion of the 100-year detention volume.  This pond discharges at 1.5 
cfs/acre due to the limited area of the tract containing the pond. Pond 370 overdetains the 
excess release to attain the 1.0 cfs/acre allowable release from the site.  The release rate of 
approximately 74.7 cfs will be conveyed by pipe under the railroad and under the Lower 
Boulder Ditch, and continue in the pipe to the south side of Jasper Road, where it will 
contribute to the northern detention pond. 
 
The combined discharge from the two major onsite basins will cross under Jasper Road via a 
culvert, to the west of the two wetland areas discussed in the aforementioned agreement.  
This discharge will be limited to the 1.0 cfs as specified in the agreement, which represents 
the historic 100-year discharge from the Wise Farms parcel. 
 
Emergency overflow from the future, southern detention pond (Pond 340) will follow the 
historic route northerly to the Lower Boulder Ditch South Platte Supply Canal.  Emergency 
overflow from the northern detention facility (Pond 370) will be intercepted by a secondary 
outlet structure to convey the flows under Jasper Road, which again outfalls to the wetlands 
areas on the County open space property to the north. 
 
All storm drainage facilities will be designed to meet the Criteria of the Urban Drainage and 
Flood Control District, the Town of Erie, and the United States Army Corps of Engineers 
relative to the impacts to jurisdictional wetlands.  The design will also adhere to the 
requirements of the aforementioned agreement between the Wise Homestead, LLC, the 
County of Boulder, and the Town of Erie. 
 
B. Specific Details 
 
The detained release from Pond 340 is piped under the Lower Boulder Ditch South Platte 
Supply Canal, Conduit 240, which will likely require boring under it and will be confirmed 
with the final design.  The northern portion of the site has hydraulically disconnected/non-
jurisdictional wet areas, which could be removed, but are primarily left in-place.  The 
tributary area has, however, been reduced.  There is an existing residence and historic mill 
site that will be left in place.  A berm will be provided in the final design to direct developed 
runoff around the residence and to prevent the Pond 370 backwater from inundating the 
residence.  Lastly, there is currently no outfall to the north, and the existing Jasper Road is 
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elevated several feet above the site.  The proposed outfall will likely incorporate a shallow 
box culvert (likely a 4’ rise) to provide adequate cover on Jasper Road. 
 
Pond 340 accommodates the southern portion of the site as detailed in the General Concept 
portion of this report. Pond 370 accommodates the remainder of the proposed development, 
again, as detailed in the General Concept portion of this report.  Due to the minimal slope in 
the northern portion of the site, this pond may be designed per the Constructed Wetlands 
Basin pond criteria as outlined in the USCDM [Ref. 3].  Both ponds will be detailed with the 
final drainage report for this site, and they will be maintained by the Home Owner’s 
Association or Metropolitan District for Wise Farms. 

 
V.   SUMMARY 
 

A. Compliance with Standards 
 

The preceding narrative was prepared as outlined in the Preliminary Drainage Report criteria 
from the “Boulder County Storm Drainage Criteria Manual” [Ref. 2].  The associated 
preliminary design was prepared as outlined in Section 800, Storm Drainage Facilities of the 
“Standards and Specifications for Design and Construction of Public Improvements, Town of 
Erie” [Ref. 1].  Additionally, the “Urban Storm Drainage Criteria Manual, Vol. 1, 2, and 3” 
(USCDM) [Ref. 3] was used for ancillary design criteria. 
 
The project site comprised portions of Basins 614 and 615 in the “Erie Outfall Systems Plan 
– Preliminary Design” [Ref. 4].  The proposed design generally complies with this OSP. 
 
B. Drainage Concept 
 
The proposed site provides two detention ponds for the proposed development.  The 
developed runoff and outfall per the “Agreement - Drainage, Utility and Access Easements – 
Road Right of Way Dedication” [Ref. 5], which allows the project site to outfall to the 
wetlands area to the north of Jasper Road.  The two non-jurisdictional wet areas, the existing 
residence, and the historic mill site will remain in-place.  One storm crossing for each of the 
RTD ROW and of the Lower Boulder Ditch South Platte Supply Canal is required to convey 
developed runoff throughout the site. 
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placement. The maps do not show the small areas of contrasting
soils that could have been shown at a more detailed scale.

Please rely on the bar scale on each map sheet for map
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Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
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Maps from the Web Soil Survey are based on the Web Mercator
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This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  Boulder County Area, Colorado
Survey Area Data:  Version 12, Sep 22, 2015

Soil map units are labeled (as space allows) for map scales 1:50,000
or larger.

Date(s) aerial images were photographed:  Aug 30, 2014—Sep
18, 2014
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Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — Boulder County Area, Colorado (CO643)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

AcA Ascalon sandy loam, 0 to
3 percent slopes

B 79.9 75.7%

AcC Ascalon sandy loam, 3 to
5 percent slopes

B 19.8 18.8%

Lv Loveland soils C 5.8 5.5%

Totals for Area of Interest 105.6 100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive precipitation
from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well drained
soils that have moderately fine texture to moderately coarse texture. These soils
have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay layer
at or near the surface, and soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in their
natural condition are in group D are assigned to dual classes.

Hydrologic Soil Group—Boulder County Area, Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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Rating Options

Aggregation Method:  Dominant Condition

Component Percent Cutoff:   None Specified

Tie-break Rule:  Higher

Hydrologic Soil Group—Boulder County Area, Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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STORM DRAINAGE FACILITIES  SECTION 800 
 

STANDARDS AND SPECIFICATIONS 1/2016 PAGE 800-6 

 DESIGN STORM RETURN PERIODS 
 

Land Use or Zoning Design Storm Return Period 
 Initial Storm Major Storm 
Residential 2-year 100-year 
Business 5-year 100-year 
Public Building Areas 5-year 100-year 
Parks, Greenbelts, etc. 2-year 100-year 
Open Channels and Drainage 
ways 

10 year 100-year 

Detention Facilities Water Quality and  
10 year 

100-year 

 
813.03 Runoff Computations, Colorado Urban Hydrograph Procedure (CUHP) 
 
The CUHP method is generally applicable to basins greater than 90 acres. However, the CUHP is 
required for watershed areas larger than 160-acres. The procedures for the CUHP, as explained in 
the Urban Storm Drainage Criteria Manual, shall be followed in the preparation of drainage reports 
and storm drainage facility designs in the Town. The CUHP program requires the input of a design 
storm, either as a detailed hyetograph or as a 1-hour rainfall depth. The program for the latter using 
the 2-hour storm distribution recommended in the Urban Storm Drainage Criteria Manual generates 
a detailed hyetograph distribution. The 1-hour rainfall depths for the Town of Erie are presented in 
Table 800-2. 
 

Table 800-2 
TOWN OF ERIE 

ONE-HOUR RAINFALL DEPTH  
Design Storm Rainfall Depth (in.) 

2-Year 1.01 
5-Year 1.43 
10-Year 1.73 
50-Year 2.40 
100-Year 2.70 

 
 
The hydrograph from the CUHP program must be routed through any proposed conveyance facility 
using UDSWM or a similar method.   
 
813.04 Runoff Computations, Rational Method 
 
The Rational Method will be utilized for sizing storm sewers and for determining runoff 
magnitude from un-sewered areas. The limit of application of the Rational Method is 
approximately 160 acres. When the drainage basin exceeds 160 acres, the CUHP method shall be 
used. 
The procedures for the Rational Method, as explained in the Urban Storm Drainage Criteria 
Manual, shall be followed in the preparation of drainage reports in the Town. 



STORM DRAINAGE FACILITIES  SECTION 800 
 

STANDARDS AND SPECIFICATIONS 1/2016 PAGE 800-7 

 
813.05 Runoff Coefficients 
 
Rational method runoff coefficients: The runoff coefficient (C) to be used in conjunction with the 
Rational Method will be calculated using the percent imperviousness shown in Table 800-3 as 
explained in the Urban Storm Drainage Criteria Manual. 
 
TABLE 800-3 
 PERCENT IMPERVIOUS FOR RATIONAL METHOD 
 

LAND USE OR SURFACE 
CHARACTERISTICS 

PERCENT 
IMPERVIOUS 

Business  
Commercial Areas 95 
Neighborhood Areas 85 

Residential  
Single-Family * 
Multi-Unit (detached) 60 
Multi-Unit (attached) 75 
1/2 Acre Lot or Larger * 
Apartments 80 

Industrial  
Light Areas 80 
Heavy Areas 90 

Parks, Cemeteries  5 
Playgrounds 10 
Schools 50 
Railroad Yard Areas 15 
Undeveloped Areas  

Historic Flow Analysis 2 
Greenbelts, Agricultural 2 
Offsite Flow Analysis  
(when land use not defined) 45 

Streets  
Paved 100 
Gravel 40 

Drives and Walks 90 
Roofs 90 
Lawns, Sandy Soil  0 
Lawns, Clay Soil  0 

 
Note:  These Rational Formula coefficients may not be valid for large basins. 
* Refer to Urban Storm Drainage Criteria Manual for percent impervious values.   
813.06 Rainfall Intensities 
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STORM DRAINAGE FACILITIES  SECTION 800 
 

STANDARDS AND SPECIFICATIONS 1/2016 PAGE 800-11 

TABLE 800-4 
ALLOWABLE RELEASE RATES FOR DETENTION PONDS - CFS/ACRE 

 
 SCS SOIL GROUP* 

CONTROL FREQUENCY A B C & D 
2-year 0.02 0.03 0.04 
5-year 0.07 0.13 0.17 
10-year 0.13 0.23 0.30 
25-year 0.24 0.41 0.52 
100-year 0.5 0.85 1.00 
*SCS soil groups are classified according to their infiltration and transmission rates. The hydrologic soil groups are: 
A. - Soils having high infiltration rates even when thoroughly wetted.  These consist chiefly of deep, well to excessively 

drained sands or gravel.  These soils have a high rate of water transmission. 
B. - Soils having moderate infiltration rates when thoroughly wetted.  These consist chiefly of moderately fine to 

moderately coarse textures.  These soils have a moderate rate of water transmission. 
C & D. - Soils having slow infiltration rates when thoroughly wetted.  These consist chiefly of soils with a layer that 

impeded downward movement of water or soils with moderately fine to fine texture.  These soils have a slow 
rate of water transmission.  

 
814.09 Minimum Detention Volume  
 
The minimum required detention volumes should be determined using the following equations 
(Refer to Urban Storm Drainage Criteria Manual Volume III for water quality release rates): 
 
V=  KA, (Equation 801) 
 
For the 100-year,  
K100 = (1.78I-0.002I2- 3.56)/1000 (Equation 802) 
 
For the 10-year, 
 
K10 = (0.95I – 1.90)/1000 (Equation 803) 
 
Where  V = required volume for the 100 or 10-year storm (acre-feet), 

I  = Developed basin impervious (%) 
A = Tributary area (Acres) 

 
814.10 Compensating Detention Procedure 
 
Detention facilities with drainage areas less than 90 acres are to be designed using the 
compensating detention procedure if any runoff is to flow undetained from the subject property. 
There may be more than one local detention facility on site. The compensating detention 
procedure requires that the release rates from the detained and undetained areas be equal to the 
allowable release rates from the total site. Therefore, the more undetained runoff, the less the 
allowable detention facility release rate. The limit on the undetained area is 5% or 5 acres, 
whichever is less. 
 
Minimum Detention Volumes: 
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AGREEMJNT r 

DRAINAGE, UTILITY AND ACCESS EASEMENTS"' 
ROAD RIGHT-OF-WAY DEDICATION 

... 

. Ji. 
THIS AGREEMENT is made and entered into ,this .)":) day of 

"=t'o~~A~V , 2001, by and between WISE HOMESTEAD LLC, a 
Colorado Limited Liability Company, hereinafter referred to as 
"Wise", the COUNTY OF BOULDER, a body corporate and politic, 
hereinafter referred .to as "County", and the TOWN Oli' ERIE, 
COLORADO, a Colorado Municipal Corporation, hereinafter referred 
to as "Town". 

A. Wise ~nd the County have entered into a Purchase 
Agreement and~'61vision of Land dated September 19, 2000, wherein 
Wise is selling a parcel of land located north of Jasper Road to 
the County for open space/agricultural use, identified as 
Proposed Parcel 1 on attached Exhibit A, hereinafter referred to 
as "Parcell". ... 

B. The County and Town intend to jointly own Parcel 1, with 
the Town to manage the area of Parcel 1 idehtified as "The 
Woods". 

• 
C. Wise will retain ownership to tiwo lots north of Jasper 

Road identified as Proposed Lot A and Froposed Lot B on attached 
Exhibit~' hereipafter referred to as "Lot A and Lot B". In 
addition, Wise·retains ownership of land located south of Jasper 
Road, which Wise intehds- to develop consis'tent· with the Land Use 
Regulations of the Town. Lots A and Band the' land located south 
of Jasper Road owned by Wise are sometimes referred to as the 
"Wise Propert¥'~..,, 

D. Historically, there has been some drainage of the 
property located south of Jasper Road onto the property located 
north of Jasper Road including Parcel 1. 

E. The Town is in the process of identifying the location 
of an interceptor sanitary sewer line to serve the Town, which, 
in part, will be located within Parcel 1, but the exact location 
and other details of which are not yet known and will be agreed 
upon in a separate document solely between the County and Town. 

F. Wise has submitted to the Town an application to plat 
the Wise property north of Jasper Road ("Wise Homestead Park") to 
create Parcel 1 to be able to convey it to the County and the 

1 
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Town. However, because of the uncertainty as to the location 
and manner of drainage discharge, the parties are not able to 
designate specific drainage or utility easements on Parcel 1 as 
part of the Final Plat, other than the existing two wetlands 
which are identified as drainage easements on the Plat subject to 
the terms of this Agreement. 

G. The parties now intend to enter into this Agreement for 
the purpose of agreeing upon how the drainage discharge will be 
handled in the future, at the time the Wise Property is 
developed. The parties agree that the intent is to allow some 
form of drainage from the property south of Jasper to Parcel 1 in 
a manner that: . 

(1) Does not significantly impact the agricultural 
functioning of the affected portion of Parcel 1 or Parcel 1 as a 
whole, as cropland, or if it does, Wise shall be required to 
repurchase the affected portion as set forth in this Agreement, 
or 

(2) Does not adversely affect the functioning of either 
I wetland as a whole, located on Parcel 1 . 

AGREEMEN'l' 

NOW, THEREFORE, in consideration of the recitals, promises, 
covenants and undertakings hereinafter set forth, and other good 
and valuable consideration, which is hereby acknowledged and 
receipted for, the parties agree as follows: 

DRAINAGE EASEMENTS 

1. The County and Town shall accept drainage discharge from 
the property south of Jasper Road subject to the following: 

A. The parties shall work together to find a 
mutually acceptable location for the 
acceptance of drainage onto Parcel 1, based 
upon the intent of the parties as set forth 
in Recital G above. The parties agree that 
such drainage shall be either into the east 
or west wetlands located on Parcel 1, as 
shown on Exhibit A, or a combination thereof, 
to the extent permitted by the Corps of 
Engineers. In no event shall the County and 
Town be required to accept drainage from the 
Wise property south of Jasper Road onto 
Parcel 1 in a manner which would 

2 
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substantially interfere with the intended use 
of Parcel 1 as agricultural cropland and 
parkland (the parkland is identified on 
Exhibit A as "The Woods"). However, should 
the specific agreed upon drainage facilities 
render a portion of Parcel 1, that is 
presently being used for agricultural 
purposes, unable to be farmed (such as an 
open ditch), Wise shall be required to buy 
back from the County and Town that portion of 
Parcel 1 which is no longer able to be farmed 
(as an outlet with no development rights) at 
a price based upon $27,000 per acre 
escalating at 5% per year from the date that 
the County and Town obtain title to Parcel 1. 
In such event Wise shall be responsible for 
constructing any facilities necessary (i.e. 
ditch crossing) for Parcel 1 to be farmed as 
one unit. Furthermore, the conveyance of 
said property to Wise shall contain a 
reservation of any easements necessary for 
the County over said property. 

B. Any development on the Wise property 
south of Jasper Road will provide detention 
storage to discharge -drainage at or less than 
the historic rate of flow from the developed 
area (1 cfs per acre). 

C. The drainage flow will be discharged into 
the wetlands with adequate erosion control 
provisions and under proper permits from the 
Corps of Engineers so as to not adversely 
affect the functioning of either wetland as a 
whole. 

D. Once a mutually acceptable location and 
manner of drainage has been agreed upon by 
the parties, as the owners of Parcel 1, the 
County and Town shall sign all necessary 
wetland permit applications and any other 
required permit applications to allow for the 
drainage discharge into the wetlands. Any 
required applications shall be prepared by 
Wise and Wise shall pay all costs associated 
with said permit applications. 

3 
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E. All engineering and construction costs to 
discharge drainage generated from the Wise 
property south of Jasper Road to the wetlands 
on Parcel 1 will be borne by Wise. 

F. Once a mutually acceptable location for 
the acceptance of drainage onto Parcel 1 has 
been approved by the parties based upon the 
intent of the parties as set forth in Recital 
G above, and a final drainage plan has been 
approved by the Town for the Wise property 
south of Jasper Road so that the exact 
location of the drainage discharge is known, 
and the specific agreed upon facilities do 
not interfere with the ability to farm the 
land, as owners of Parcel 1, the County and 
Town will grant Wise easements for said 
drainage and for the construction and 
maintenance of any required drainage 
facilities. With regard to the existing 
wetlands, any drainage into said wetlands 
shall be subject to the easement conditions 
and restrictions set forth in subparagraphs 
1- 6 below. Wise shall not be required to 
pay for the easements over the existing 
wetlands, as shown on the Plat. However, 
should there be a net increase in acreage of 
the wetlands as determined by the Drainage 
Development Plan to be approved by the Town 
prior to development south of Jasper, Wise 
shall purchase an easement for the net 
increase in acreage as set forth below. Any 
approved drainage onto areas other than the 
wetlands, based upon the terms of this 
Agreement, shall also be subject to the terms 
and conditions of the easement restrictions 
set forth in subparagraphs 1- 6 below. Any 
and all easements required by Wise as set 
forth in this paragraph, except for the 
easements over the existing wetlands as shown 
on the Plat, shall be purchased at a price of 
$13,500.00 per acre escalating at 5% per year 
from the date the County and Town obtain 
title to Parcel 1. The easement restrictions 
and conditions that shall attach to any 
easement conveyed to Wise (the property to be 
covered by any easement shall hereinafter be 
referred to as the "Easement Property", the 

4 
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term Parcel 1 shall continue to ref er to the 
entire Parcel 1 as identified in Recital A, 
including the Easement Property) are as 
follows: 

The Grantee of said easement/s shall: 

1) Bury all pipes and underground facilities 
to a sufficient depth so as to not interfere 
with normal, sound agricultural practices. 

2) Restore the surface of the Easement 
Property to its condition prior to 
installation, construction, maintenance, 
alteration or replacement of the drainage 
facilities and appurtenances thereto. 

3) Restore fences, drain tile, irrigation 
systems, landscaping, private roads and other 
improvements, to the conditions existi-ng 
prior to Wise's activities on the Easement 
Property. 

4) Pay to the County and Town the actual 
damages to growing crops, livestock and other 
items caused by Wise's activities on the 
Easement Property, and to pay for losses 
occasioned by any inability to farm the 
Easement Property or Parcel 1 due to the 
Wise's activities in creating, constructing, 
repairing or maintaining said easement. 

5) Be responsible for all costs associated 
with the construction, maintenance and repair 
or replacement of the drainage facilities on 
the Easement Property . The use by the County 
of Parcel 1 for agricultural practices, shall 
be deemed to not interfere with the drainage 
easement for Parcel 1. The cost of any 
maintenance or repairs needed on the Easement 
Property arising in whole or in part from 
normal, sound agricultural practices on 
Parcel 1, shall be at the sole expense of 
Wise. Wise shall assume liability for and 
indemnify the County and Town from any 
liability for damages to persons on Parcel 1 
and/or the Easement Property or to property 
on Parcel 1 and/or the Easement Property 

5 
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which may result or arise in whole or in part 
from Wise's activities on Parcel 1 and/or the 
Easement Property. 

6) Wise shall assume liability and indemnify 
the County and Town from any liability or 
costs due to the violation of environmental 
laws or regulations in effect at the time of 
Wise's construction of the drainage 
facilities which impact Parcel 1 and/or the 
Easement Property and which arise from Wise's 
activities and from Wise's drainage onto 
Parcel 1. 

2116552 
Page : 6 of 11 
tl2/S6/2SS 1 S2: @SP 
D S.00 

2. Additionally, the County and Town shall accept drainage 
onto Parcel 1 from Lots A and B, the location and manner of which 
shall be determined and agreed upon by all parties. In no event 
shall the County and Town be required to accept drainage onto 
Parcel . 1 from Lots A and B in a manner which would substantially 
interfere with the intended use of Parcel 1 as agricultural 
cropland and parkland. Wise shall pay any costs associated with 
such drainage and for any easement required for the drainage 
based upon the same price as set forth in Paragraph 1 above. 
However, no easement shall be required unless there is new 
development on Lots A and B which would require specific drainage 
facilities. Should said drainage discharge be into either of the 
wetlands on Parcel 1, the provisions of Paragraphs F(l-6) shall 
apply and Wise shall be responsible for all engineering and 
construction costs required to discharge drainage into the 
wetlands. At the time of new development, once a final drainage 
plan has been developed for Lot A and/or Lot B so that the exact 
location of the drainage discharge is known, as owners of Parcel 
1, the County and Town shall grant easements for said drainage 
and for the construction and maintenance of any required drainage 
facilities, including _the conditions set forth in F(l-6). 

UTILITY EASEMENTS 

3. The Town and County shall work together to agree upon 
final location of the interceptor sewer line. Once the location 
is agreed upon, the County and Town shall provide the necessary 
easements over Parcel 1 for the location of the sewer line, and 
for access for construction and maintenance of the sewer line. 

4. Upon the Town and County's determination of the final 
location of the interceptor sewer line, the County and Town shall 
provide the necessary easements for Lot A, Lot B and the parcel 
identified on Exhibit A as the unplatted parcel belonging to Karl 
Joseph Volz and Mary Katherine Volz, to obtain access to the 

6 
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interceptor sewer line. The location of the easements shall be 
such as to minimize the disruption and use of Parcel 1 as 
agricultural open space and park land. The owners of the lots 
receiving any private sewer service shall be responsible for all 
costs of construction and maintenance for said private sewer 
service, unless said lines become public sewer mains. 

RQAD RIGHT-OF-WAY DEDICATION 

5. The existing right-of-way for Jasper Road and N. 119tn 
Street is 40 feet wide, 20 feet on each side of the section 
lines. The Town requires, as a part of the platting process, 
that the rights-of-way be increased to 80 feet in width, 40 feet 
on each side of the section lines. The parties agree Wise shall 
dedicate the . existing 20 foot rights-of-way located on Parcel 1, 
Lot A and Lot B, plus the additional required 20 foot expansion 
of the right-of-way on Lot A and Lot B for no cash consideration . 
However, the additional required 20 foot expansion of the rights­
of-way located on Parcel 1 shall be included in the total acreage 
that the County and Town are purchasing from Wise at the rate of 
$27,000.00 per acre. 

6. The required expansion of the Jasper Road right-of-way 
to BO feet in width will result in old Wise homestead structures 
being partially or totally located within the expanded right-of­
way. The Town agrees to grant a license allowing the structures 
to remain within the expanded right-of-way, which license cannot 
be terminated by the Town prior to six (6) months after receipt 
by Wise of written notice of termination. 

MISCELLANEOUS 

7. All of the terms, conditions, covenants and agreements 
herein set forth and contained shall survive the closing of the 
sale-purchase of Parcel 1 from Wise to the County and Town, shall 
continue after said closing to be binding upon and inure to the 
benefit of the parties hereto, their successors and assigns, and 
shall be covenants and conditions running with the land. 

8. The validity and effect of this Agreement shall be 
determined in accordance with the laws of the State of Colorado. 

9. Wise agrees that all future development or use of Lot A 
and Lot B shall be in conformance with the requirements of all 
Town Ordinances, resolutions, codes and review procedures then in 
effect at the time of the proposed development or use of the 
property, and shall be restricted by the Conservation Easements 
to be granted to the County pursuant to the Purchase Agreement. 

10. This Agreement is intended to benefit the parties to 
this Agreement with regard to their plans for their respective 
parcels of property as set forth in this Agreement. The 
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enforcement of the terms and conditions of this Agreement and all 
rights of action relating to this Agreement shall be strictly 
reserved to the parties to this Agreement and their successors 
and assigns and nothing contained in. this Agreement shall give or 
allow any claim or right of action whatsoever by any other or 
third person. It is the express intent of the parties to this 
Agreement that any person receiving services or benefits under 
this Agreement shall be deemed an incidental beneficiary only. 

11. This Agreement may be executed in any number of counter 
parts, each of which shall be deemed an original, and all of 
which shall constitute one and the same agreement. Facsimile 
signatures shall be acceptable to and binding upon all parties. 

IN WITNESS WHEREOF, the p,3.rties have executed this Agreement 
on the dates set forth in their respective acknowledgments 
intending that this Agreement be effective as of the day and year 
first above set forth. 

WISE HOMESTEAD LLC, 
A Colorado Limited Liability Company 

By:___.~~.........,,.,..C-......,..,..._-'-~-.,...,· .e,....-~---­
Alan C. Wise, Manager 

By: ........ d....._t2/r_,,_af'_,,..-,...,...:fd?......... -~--...-..--f....-0!1__..'/Lf __ 
Sarah Allene Wise, Manager 

STATE OF COLORADO 
SS. 

COUNTY OF BOULDER 

_n,.The foregoing Agreement was acknowledged before me this 
/':::> day of :;r:;..,..,21.ur~"l' , 2001, by Alan c. Wise as 

Manager of Wise Homestead, LLC. 



STATE OF COLORADO 

COUNTY OF BOULDER 

~---' ........ of.-=.,.,.....=-+~~~ 
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was acknowledged before me this f~ day 

, 2001, by Sarah Allene Wise, as Manager of 

SS. 
COUNTY OF BOULDER 

~..7he foregoi n was acknowledged before me this 
.;?~/!j day of , 2001, by Ronald K. Stewart, 
Chair, Jana L . M ndez, Vi e-Chair, Paul D. Danish, Commissioner, 
of the Board County Commissioners of Boulder County. 



TOWN OF ERIE, COLORAJ?O 
A Colorado Municipal Corporation 

:1i~~or 
~} ~Aad~0th;) 
LINDA SALAS - Clerk 

STATE OF COLORADO 

COUNTY OF BOULDER 

) 
) SS. 
) . 

~ 11111111111111 111111 
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. The foreg ing Agreement was acknowledged before me this 
-9,)'th day of I _, :r . · ~ , . , 2001, by TOM VAN LONE as Mayor, 

and attested to ' by LINDA.SALAS, as Clerk, of the Town of Erie, 
Colorado, a Colorado Municipal Corporation. 
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Right-of-Way is all pavement not within Residential area.
Drainage_Workbook_Wise Farms 12/21/2016 3:51 PM

Subdivision: WISE FARMS Project Name: WISE FARMS
Project No. 230801

Soil Type: B Calculated By: AYK
Checked By: MRS

Date: 12/21/2016

COMPOSITE BASIN COEFFICIENTS

SWMM ANALYSIS

Wise Farms
Total Area 125.28 acres

Land Use Imp. C2 C5 C100 Area Imp% % C2 % C5 % C100

0.25-0.75 acre Lot 30% 0.27 0.28 0.60 51.69 12.4 0.11 0.12 0.25
Paved 100% 0.89 0.93 0.94 16.47 13.1 0.12 0.12 0.12

Parks/Open Space 5% 0.04 0.05 0.48 51.80 2.1 0.02 0.02 0.20
Historic Flow (Oil & gas Sites) 2% 0.02 0.02 0.46 5.32 0.1 0.00 0.00 0.02

 TOTAL 125.28 27.7 0.25 0.26 0.59

Basin 110
Total Area 7.10 acres

Land Use Imp. C2 C5 C100 Area Imp% % C2 % C5 % C100

0.25-0.75 acre Lot 30% 0.27 0.28 0.60 1.87 7.9 0.07 0.07 0.16
Paved 100% 0.89 0.93 0.94 0.27 3.8 0.03 0.04 0.04

Parks/Open Space 5% 0.04 0.05 0.48 2.79 2.0 0.02 0.02 0.19
Historic Flow (Oil & gas Sites) 2% 0.02 0.02 0.46 2.18 0.6 0.01 0.01 0.14

TOTAL 7.10 14.3 0.13 0.13 0.52

Basin 115
Total Area 16.99 acres

Land Use Imp. C2 C5 C100 Area Imp% % C2 % C5 % C100

0.25-0.75 acre Lot 30% 0.27 0.28 0.60 8.73 15.4 0.14 0.14 0.31
Paved 100% 0.89 0.93 0.94 3.36 19.8 0.18 0.18 0.19

Parks/Open Space 5% 0.04 0.05 0.48 4.80 1.4 0.01 0.01 0.14
Historic Flow (Oil & gas Sites) 2% 0.02 0.02 0.46 0.10 0.0 0.00 0.00 0.00

TOTAL 16.99 36.6 0.33 0.34 0.63

Basin 120
Total Area 34.82 acres

Land Use Imp. C2 C5 C100 Area Imp% % C2 % C5 % C100

0.25-0.75 acre Lot 30% 0.27 0.28 0.60 19.10 16.5 0.15 0.15 0.33
Paved 100% 0.89 0.93 0.94 5.59 16.0 0.14 0.15 0.15

Parks/Open Space 5% 0.04 0.05 0.48 7.09 1.0 0.01 0.01 0.10
Historic Flow (Oil & gas Sites) 2% 0.02 0.02 0.46 3.04 0.2 0.00 0.00 0.04

TOTAL 34.82 33.7 0.30 0.31 0.62

Composite Calculations

Composite Calculations

Composite Calculations

Composite Calculations



Right-of-Way is all pavement not within Residential area.
Drainage_Workbook_Wise Farms 12/21/2016 3:51 PM

Subdivision: WISE FARMS Project Name: WISE FARMS
Project No. 230801

Soil Type: B Calculated By: AYK
Checked By: MRS

Date: 12/21/2016

COMPOSITE BASIN COEFFICIENTS

Basin 130
Total Area 15.88 acres

Land Use Imp. C2 C5 C100 Area Imp% % C2 % C5 % C100

0.25-0.75 acre Lot 30% 0.27 0.28 0.60 0.00 0.0 0.00 0.00 0.00
Paved 100% 0.89 0.93 0.94 1.07 6.8 0.06 0.06 0.06

Parks/Open Space 5% 0.04 0.05 0.48 14.80 4.7 0.04 0.04 0.45
Historic Flow (Oil & gas Sites) 2% 0.02 0.02 0.46 0.00 0.0 0.00 0.00 0.00

TOTAL 15.88 11.4 0.10 0.11 0.51

Basin 140
Total Area 8.91 acres

Land Use Imp. C2 C5 C100 Area Imp% % C2 % C5 % C100

0.25-0.75 acre Lot 30% 0.27 0.28 0.60 0.00 0.0 0.00 0.00 0.00
Paved 100% 0.89 0.93 0.94 0.00 0.0 0.00 0.00 0.00

Parks/Open Space 5% 0.04 0.05 0.48 8.91 5.0 0.04 0.05 0.48
Historic Flow (Oil & gas Sites) 2% 0.02 0.02 0.46 0.00 0.0 0.00 0.00 0.00

TOTAL 8.91 5.0 0.04 0.05 0.48

Basin 145
Total Area 8.95 acres

Land Use Imp. C2 C5 C100 Area Imp% % C2 % C5 % C100

0.25-0.75 acre Lot 30% 0.27 0.28 0.60 5.30 17.8 0.16 0.17 0.36
Paved 100% 0.89 0.93 0.94 0.99 11.1 0.10 0.10 0.10

Parks/Open Space 5% 0.04 0.05 0.48 2.65 1.5 0.01 0.01 0.14
Historic Flow (Oil & gas Sites) 2% 0.02 0.02 0.46 0.00 0.0 0.00 0.00 0.00

TOTAL 8.95 30.3 0.27 0.28 0.60

Basin 150
Total Area 28.88 acres

Land Use Imp. C2 C5 C100 Area Imp% % C2 % C5 % C100

0.25-0.75 acre Lot 30% 0.27 0.28 0.60 16.70 17.3 0.15 0.16 0.35
Paved 100% 0.89 0.93 0.94 5.19 18.0 0.16 0.17 0.17

Parks/Open Space 5% 0.04 0.05 0.48 6.99 1.2 0.01 0.01 0.12
Historic Flow (Oil & gas Sites) 2% 0.02 0.02 0.46 0.00 0.0 0.00 0.00 0.00

TOTAL 28.88 36.5 0.33 0.34 0.63

Basin 160
Total Area 3.74 acres

Land Use Imp. C2 C5 C100 Area Imp% % C2 % C5 % C100

0.25-0.75 acre Lot 30% 0.27 0.28 0.60 0.00 0.0 0.00 0.00 0.00
Paved 100% 0.89 0.93 0.94 0.00 0.0 0.00 0.00 0.00

Parks/Open Space 5% 0.04 0.05 0.48 3.74 5.0 0.04 0.05 0.48
Historic Flow (Oil & gas Sites) 2% 0.02 0.02 0.46 0.00 0.0 0.00 0.00 0.00

TOTAL 3.74 5.0 0.04 0.05 0.48

Composite Calculations

Composite Calculations

Composite Calculations

Composite Calculations

Composite Calculations



Right-of-Way is all pavement not within Residential area.
Drainage_Workbook_Wise Farms 12/21/2016 3:51 PM

Subdivision: Wise Farms Project Name: Wise Farms
Project No. 107307

Soil Type: B Calculated By: AYK
Checked By: MS

Date: 12/21/2016

COMPOSITE BASIN COEFFICIENTS

INLET DESIGN

Basin 110
Total Area 7.10 acres

Land Use Imp. C2 C5 C100 Area Imp% % C2 % C5 % C100

0.25-0.75 acre Lot 30% 0.27 0.28 0.60 1.90 8.0 0.07 0.07 0.16
Paved 100% 0.89 0.93 0.94 0.27 3.8 0.03 0.04 0.04

Parks/Open Space 5% 0.04 0.05 0.48 2.75 1.9 0.02 0.02 0.19
Historic Flow (Oil & gas Sites) 2% 0.02 0.02 0.46 2.18 0.6 0.01 0.01 0.14

TOTAL 7.10 14.4 0.13 0.13 0.52

Basin 115A
Total Area 6.75 acres

Land Use Imp. C2 C5 C100 Area Imp% % C2 % C5 % C100

0.25-0.75 acre Lot 30% 0.27 0.28 0.60 3.29 14.6 0.13 0.14 0.29
Paved 100% 0.89 0.93 0.94 1.28 18.9 0.17 0.18 0.18

Parks/Open Space 5% 0.04 0.05 0.48 2.18 1.6 0.01 0.02 0.15
Historic Flow (Oil & gas Sites) 2% 0.02 0.02 0.46 0.00 0.0 0.00 0.00 0.00

 TOTAL 6.75 35.2 0.31 0.33 0.63

Basin 115B
Total Area 4.80 acres

Land Use Imp. C2 C5 C100 Area Imp% % C2 % C5 % C100

0.25-0.75 acre Lot 30% 0.27 0.28 0.60 2.49 15.6 0.14 0.14 0.31
Paved 100% 0.89 0.93 0.94 0.65 13.6 0.12 0.13 0.13

Parks/Open Space 5% 0.04 0.05 0.48 1.66 1.7 0.02 0.02 0.17
Historic Flow (Oil & gas Sites) 2% 0.02 0.02 0.46 0.00 0.0 0.00 0.00 0.00

 TOTAL 4.80 30.9 0.28 0.29 0.61

Basin 115C
Total Area 2.10 acres

Land Use Imp. C2 C5 C100 Area Imp% % C2 % C5 % C100

0.25-0.75 acre Lot 30% 0.27 0.28 0.60 1.24 17.7 0.16 0.16 0.35
Paved 100% 0.89 0.93 0.94 0.76 36.3 0.32 0.34 0.34

Parks/Open Space 5% 0.04 0.05 0.48 -0.01 0.0 0.00 0.00 0.00
Historic Flow (Oil & gas Sites) 2% 0.02 0.02 0.46 0.10 0.1 0.00 0.00 0.02

 TOTAL 2.10 54.1 0.48 0.50 0.72

Composite Calculations

Composite Calculations

Composite Calculations

Composite Calculations



Right-of-Way is all pavement not within Residential area.
Drainage_Workbook_Wise Farms 12/21/2016 3:51 PM

Subdivision: Wise Farms Project Name: Wise Farms
Project No. 107307

Soil Type: B Calculated By: AYK
Checked By: MS

Date: 12/21/2016

COMPOSITE BASIN COEFFICIENTS

Basin 115D
Total Area 3.40 acres

Land Use Imp. C2 C5 C100 Area Imp% % C2 % C5 % C100

0.25-0.75 acre Lot 30% 0.27 0.28 0.60 2.11 18.6 0.17 0.17 0.37
Paved 100% 0.89 0.93 0.94 0.67 19.6 0.17 0.18 0.18

Parks/Open Space 5% 0.04 0.05 0.48 0.62 0.9 0.01 0.01 0.09
Historic Flow (Oil & gas Sites) 2% 0.02 0.02 0.46 0.00 0.0 0.00 0.00 0.00

 TOTAL 3.40 39.1 0.35 0.36 0.65

Basin 120A
Total Area 1.81 acres

Land Use Imp. C2 C5 C100 Area Imp% % C2 % C5 % C100

0.25-0.75 acre Lot 30% 0.27 0.28 0.60 1.07 17.7 0.16 0.17 0.36
Paved 100% 0.89 0.93 0.94 0.74 40.8 0.36 0.38 0.39

Parks/Open Space 5% 0.04 0.05 0.48 0.00 0.0 0.00 0.00 0.00
Historic Flow (Oil & gas Sites) 2% 0.02 0.02 0.46 0.00 0.0 0.00 0.00 0.00

 TOTAL 1.81 58.6 0.52 0.54 0.74

Basin 120B
Total Area 5.81 acres

Land Use Imp. C2 C5 C100 Area Imp% % C2 % C5 % C100

0.25-0.75 acre Lot 30% 0.27 0.28 0.60 3.89 20.1 0.18 0.19 0.40
Paved 100% 0.89 0.93 0.94 0.52 8.9 0.08 0.08 0.08

Parks/Open Space 5% 0.04 0.05 0.48 1.41 1.2 0.01 0.01 0.12
Historic Flow (Oil & gas Sites) 2% 0.02 0.02 0.46 0.00 0.0 0.00 0.00 0.00

 TOTAL 5.81 30.1 0.27 0.28 0.60

Basin 120C
Total Area 4.21 acres

Land Use Imp. C2 C5 C100 Area Imp% % C2 % C5 % C100

0.25-0.75 acre Lot 30% 0.27 0.28 0.60 3.21 22.9 0.20 0.21 0.46
Paved 100% 0.89 0.93 0.94 1.00 23.7 0.21 0.22 0.22

Parks/Open Space 5% 0.04 0.05 0.48 0.00 0.0 0.00 0.00 0.00
Historic Flow (Oil & gas Sites) 2% 0.02 0.02 0.46 0.00 0.0 0.00 0.00 0.00

 TOTAL 4.21 46.6 0.41 0.43 0.68

Composite Calculations

Composite Calculations

Composite Calculations

Composite Calculations



Right-of-Way is all pavement not within Residential area.
Drainage_Workbook_Wise Farms 12/21/2016 3:51 PM

Subdivision: Wise Farms Project Name: Wise Farms
Project No. 107307

Soil Type: B Calculated By: AYK
Checked By: MS

Date: 12/21/2016

COMPOSITE BASIN COEFFICIENTS

Basin 120D
Total Area 7.08 acres

Land Use Imp. C2 C5 C100 Area Imp% % C2 % C5 % C100

0.25-0.75 acre Lot 30% 0.27 0.28 0.60 3.05 12.9 0.12 0.12 0.26
Paved 100% 0.89 0.93 0.94 0.86 12.1 0.11 0.11 0.11

Parks/Open Space 5% 0.04 0.05 0.48 3.17 2.2 0.02 0.02 0.21
Historic Flow (Oil & gas Sites) 2% 0.02 0.02 0.46 0.00 0.0 0.00 0.00 0.00

 TOTAL 7.08 27.3 0.24 0.25 0.59

Basin 120E
Total Area 6.43 acres

Land Use Imp. C2 C5 C100 Area Imp% % C2 % C5 % C100

0.25-0.75 acre Lot 30% 0.27 0.28 0.60 2.67 12.4 0.11 0.12 0.25
Paved 100% 0.89 0.93 0.94 0.88 13.6 0.12 0.13 0.13

Parks/Open Space 5% 0.04 0.05 0.48 0.00 0.0 0.00 0.00 0.00
Historic Flow (Oil & gas Sites) 2% 0.02 0.02 0.46 2.89 0.9 0.01 0.01 0.21

 TOTAL 6.43 26.9 0.24 0.25 0.59

Basin 120F
Total Area 4.40 acres

Land Use Imp. C2 C5 C100 Area Imp% % C2 % C5 % C100

0.25-0.75 acre Lot 30% 0.27 0.28 0.60 2.29 15.6 0.14 0.15 0.31
Paved 100% 0.89 0.93 0.94 0.89 20.1 0.18 0.19 0.19

Parks/Open Space 5% 0.04 0.05 0.48 1.23 1.4 0.01 0.01 0.13
Historic Flow (Oil & gas Sites) 2% 0.02 0.02 0.46 0.00 0.0 0.00 0.00 0.00

TOTAL 4.40 37.1 0.33 0.35 0.64

Basin 120G
Total Area 1.77 acres

Land Use Imp. C2 C5 C100 Area Imp% % C2 % C5 % C100

0.25-0.75 acre Lot 30% 0.27 0.28 0.60 0.00 0.0 0.00 0.00 0.00
Paved 100% 0.89 0.93 0.94 0.29 16.1 0.14 0.15 0.15

Parks/Open Space 5% 0.04 0.05 0.48 1.49 4.2 0.04 0.04 0.40
Historic Flow (Oil & gas Sites) 2% 0.02 0.02 0.46 0.00 0.0 0.00 0.00 0.00

 TOTAL 1.77 20.3 0.18 0.19 0.55

Composite Calculations

Composite Calculations

Composite Calculations

Composite Calculations



Right-of-Way is all pavement not within Residential area.
Drainage_Workbook_Wise Farms 12/21/2016 3:51 PM

Subdivision: Wise Farms Project Name: Wise Farms
Project No. 107307

Soil Type: B Calculated By: AYK
Checked By: MS

Date: 12/21/2016

COMPOSITE BASIN COEFFICIENTS

Basin 120H
Total Area 3.29 acres

Land Use Imp. C2 C5 C100 Area Imp% % C2 % C5 % C100

0.25-0.75 acre Lot 30% 0.27 0.28 0.60 2.89 26.3 0.23 0.24 0.53
Paved 100% 0.89 0.93 0.94 0.41 12.4 0.11 0.12 0.12

Parks/Open Space 5% 0.04 0.05 0.48 0.00 0.0 0.00 0.00 0.00
Historic Flow (Oil & gas Sites) 2% 0.02 0.02 0.46 0.00 0.0 0.00 0.00 0.00

 TOTAL 3.29 38.7 0.34 0.36 0.64

Basin 130
Total Area 15.88 acres

Land Use Imp. C2 C5 C100 Area Imp% % C2 % C5 % C100

0.25-0.75 acre Lot 30% 0.27 0.28 0.60 0.00 0.0 0.00 0.00 0.00
Paved 100% 0.89 0.93 0.94 1.07 6.8 0.06 0.06 0.06

Parks/Open Space 5% 0.04 0.05 0.48 14.80 4.7 0.04 0.04 0.45
Historic Flow (Oil & gas Sites) 2% 0.02 0.02 0.46 0.00 0.0 0.00 0.00 0.00

TOTAL 15.88 11.4 0.10 0.11 0.51

Basin 140
Total Area 8.91 acres

Land Use Imp. C2 C5 C100 Area Imp% % C2 % C5 % C100

0.25-0.75 acre Lot 30% 0.27 0.28 0.60 0.00 0.0 0.00 0.00 0.00
Paved 100% 0.89 0.93 0.94 0.00 0.0 0.00 0.00 0.00

Parks/Open Space 5% 0.04 0.05 0.48 8.91 5.0 0.04 0.05 0.48
Historic Flow (Oil & gas Sites) 2% 0.02 0.02 0.46 0.00 0.0 0.00 0.00 0.00

TOTAL 8.91 5.0 0.04 0.05 0.48

Basin 145A
Total Area 4.39 acres

Land Use Imp. C2 C5 C100 Area Imp% % C2 % C5 % C100

0.25-0.75 acre Lot 30% 0.27 0.28 0.60 2.17 14.9 0.13 0.14 0.30
Paved 100% 0.89 0.93 0.94 0.99 22.6 0.20 0.21 0.21

Parks/Open Space 5% 0.04 0.05 0.48 1.22 1.4 0.01 0.01 0.13
Historic Flow (Oil & gas Sites) 2% 0.02 0.02 0.46 0.00 0.0 0.00 0.00 0.00

 TOTAL 4.39 38.9 0.35 0.36 0.64

Composite Calculations

Composite Calculations

Composite Calculations

Composite Calculations



Right-of-Way is all pavement not within Residential area.
Drainage_Workbook_Wise Farms 12/21/2016 3:51 PM

Subdivision: Wise Farms Project Name: Wise Farms
Project No. 107307

Soil Type: B Calculated By: AYK
Checked By: MS

Date: 12/21/2016

COMPOSITE BASIN COEFFICIENTS

Basin 145B
Total Area 4.58 acres

Land Use Imp. C2 C5 C100 Area Imp% % C2 % C5 % C100

0.25-0.75 acre Lot 30% 0.27 0.28 0.60 3.11 20.4 0.18 0.19 0.41
Paved 100% 0.89 0.93 0.94 0.00 0.0 0.00 0.00 0.00

Parks/Open Space 5% 0.04 0.05 0.48 1.47 1.6 0.01 0.01 0.15
Historic Flow (Oil & gas Sites) 2% 0.02 0.02 0.46 0.00 0.0 0.00 0.00 0.00

 TOTAL 4.58 22.0 0.20 0.20 0.56

Basin 150A
Total Area 1.99 acres

Land Use Imp. C2 C5 C100 Area Imp% % C2 % C5 % C100

0.25-0.75 acre Lot 30% 0.27 0.28 0.60 1.25 18.8 0.17 0.17 0.38
Paved 100% 0.89 0.93 0.94 0.35 17.8 0.16 0.17 0.17

Parks/Open Space 5% 0.04 0.05 0.48 0.39 1.0 0.01 0.01 0.09
Historic Flow (Oil & gas Sites) 2% 0.02 0.02 0.46 0.00 0.0 0.00 0.00 0.00

 TOTAL 1.99 37.6 0.33 0.35 0.64

Basin 150B
Total Area 4.72 acres

Land Use Imp. C2 C5 C100 Area Imp% % C2 % C5 % C100

0.25-0.75 acre Lot 30% 0.27 0.28 0.60 3.21 20.4 0.18 0.19 0.41
Paved 100% 0.89 0.93 0.94 1.51 32.0 0.28 0.30 0.30

Parks/Open Space 5% 0.04 0.05 0.48 0.00 0.0 0.00 0.00 0.00
Historic Flow (Oil & gas Sites) 2% 0.02 0.02 0.46 0.00 0.0 0.00 0.00 0.00

 TOTAL 4.72 52.4 0.47 0.49 0.71

Basin 150C
Total Area 5.13 acres

Land Use Imp. C2 C5 C100 Area Imp% % C2 % C5 % C100

0.25-0.75 acre Lot 30% 0.27 0.28 0.60 3.90 22.8 0.20 0.21 0.46
Paved 100% 0.89 0.93 0.94 1.24 24.1 0.21 0.22 0.23

Parks/Open Space 5% 0.04 0.05 0.48 0.00 0.0 0.00 0.00 0.00
Historic Flow (Oil & gas Sites) 2% 0.02 0.02 0.46 0.00 0.0 0.00 0.00 0.00

 TOTAL 5.13 46.9 0.42 0.44 0.68

Composite Calculations

Composite Calculations

Composite Calculations

Composite Calculations



Right-of-Way is all pavement not within Residential area.
Drainage_Workbook_Wise Farms 12/21/2016 3:51 PM

Subdivision: Wise Farms Project Name: Wise Farms
Project No. 107307

Soil Type: B Calculated By: AYK
Checked By: MS

Date: 12/21/2016

COMPOSITE BASIN COEFFICIENTS

Basin 150D
Total Area 2.96 acres

Land Use Imp. C2 C5 C100 Area Imp% % C2 % C5 % C100

0.25-0.75 acre Lot 30% 0.27 0.28 0.60 2.44 24.7 0.22 0.23 0.49
Paved 100% 0.89 0.93 0.94 0.52 17.7 0.16 0.16 0.17

Parks/Open Space 5% 0.04 0.05 0.48 0.00 0.0 0.00 0.00 0.00
Historic Flow (Oil & gas Sites) 2% 0.02 0.02 0.46 0.00 0.0 0.00 0.00 0.00

 TOTAL 2.96 42.4 0.38 0.39 0.66

Basin 150E
Total Area 0.86 acres

Land Use Imp. C2 C5 C100 Area Imp% % C2 % C5 % C100

0.25-0.75 acre Lot 30% 0.27 0.28 0.60 0.55 19.1 0.17 0.18 0.38
Paved 100% 0.89 0.93 0.94 0.31 35.8 0.32 0.33 0.34

Parks/Open Space 5% 0.04 0.05 0.48 0.00 0.0 0.00 0.00 0.00
Historic Flow (Oil & gas Sites) 2% 0.02 0.02 0.46 0.00 0.0 0.00 0.00 0.00

 TOTAL 0.86 55.0 0.49 0.51 0.72

Basin 150F
Total Area 1.66 acres

Land Use Imp. C2 C5 C100 Area Imp% % C2 % C5 % C100

0.25-0.75 acre Lot 30% 0.27 0.28 0.60 1.15 20.9 0.19 0.19 0.42
Paved 100% 0.89 0.93 0.94 0.50 30.4 0.27 0.28 0.29

Parks/Open Space 5% 0.04 0.05 0.48 0.00 0.0 0.00 0.00 0.00
Historic Flow (Oil & gas Sites) 2% 0.02 0.02 0.46 0.00 0.0 0.00 0.00 0.00

TOTAL 1.66 51.2 0.46 0.48 0.71

Basin 150G
Total Area 4.30 acres

Land Use Imp. C2 C5 C100 Area Imp% % C2 % C5 % C100

0.25-0.75 acre Lot 30% 0.27 0.28 0.60 1.85 12.9 0.11 0.12 0.26
Paved 100% 0.89 0.93 0.94 0.00 0.0 0.00 0.00 0.00

Parks/Open Space 5% 0.04 0.05 0.48 2.45 2.8 0.03 0.03 0.27
Historic Flow (Oil & gas Sites) 2% 0.02 0.02 0.46 0.00 0.0 0.00 0.00 0.00

 TOTAL 4.30 15.8 0.14 0.15 0.53

Composite Calculations

Composite Calculations

Composite Calculations

Composite Calculations
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Subdivision: Wise Farms Project Name: Wise Farms
Project No. 107307

Soil Type: B Calculated By: AYK
Checked By: MS

Date: 12/21/2016

COMPOSITE BASIN COEFFICIENTS

Basin 150H
Total Area 1.82 acres

Land Use Imp. C2 C5 C100 Area Imp% % C2 % C5 % C100

0.25-0.75 acre Lot 30% 0.27 0.28 0.60 1.15 19.1 0.17 0.18 0.38
Paved 100% 0.89 0.93 0.94 0.66 36.5 0.32 0.34 0.34

Parks/Open Space 5% 0.04 0.05 0.48 0.00 0.0 0.00 0.00 0.00
Historic Flow (Oil & gas Sites) 2% 0.02 0.02 0.46 0.00 0.0 0.00 0.00 0.00

 TOTAL 1.82 55.5 0.49 0.52 0.73

Basin 150I
Total Area 3.71 acres

Land Use Imp. C2 C5 C100 Area Imp% % C2 % C5 % C100

0.25-0.75 acre Lot 30% 0.27 0.28 0.60 0.00 0.0 0.00 0.00 0.00
Paved 100% 0.89 0.93 0.94 0.00 0.0 0.00 0.00 0.00

Parks/Open Space 5% 0.04 0.05 0.48 3.71 5.0 0.04 0.05 0.48
Historic Flow (Oil & gas Sites) 2% 0.02 0.02 0.46 0.00 0.0 0.00 0.00 0.00

TOTAL 3.71 5.0 0.04 0.05 0.48

Basin 150J
Total Area 1.73 acres

Land Use Imp. C2 C5 C100 Area Imp% % C2 % C5 % C100

0.25-0.75 acre Lot 30% 0.27 0.28 0.60 1.33 23.0 0.20 0.21 0.46
Paved 100% 0.89 0.93 0.94 0.00 0.0 0.00 0.00 0.00

Parks/Open Space 5% 0.04 0.05 0.48 1.73 5.0 0.04 0.05 0.48
Historic Flow (Oil & gas Sites) 2% 0.02 0.02 0.46 0.00 0.0 0.00 0.00 0.00

TOTAL 3.06 28.0 0.25 0.26 0.94

Basin 160
Total Area 3.74 acres

Land Use Imp. C2 C5 C100 Area Imp% % C2 % C5 % C100

0.25-0.75 acre Lot 30% 0.27 0.28 0.60 0.00 0.0 0.00 0.00 0.00
Paved 100% 0.89 0.93 0.94 0.00 0.0 0.00 0.00 0.00

Parks/Open Space 5% 0.04 0.05 0.48 3.74 5.0 0.04 0.05 0.48
Historic Flow (Oil & gas Sites) 2% 0.02 0.02 0.46 0.00 0.0 0.00 0.00 0.00

TOTAL 3.74 5.0 0.04 0.05 0.48

Composite Calculations

Composite Calculations

Composite Calculations

Composite Calculations
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Subdivision: WISE FARMS Project Name: WISE FARMS
Project No. 230801

Calculated By: AYK
Checked By: MRS

Date: 12/21/2016

SUB-BASIN INITIAL/OVERLAND TRAVEL TIME Tc CHECK
DATA (Ti) (Tt) (URBANIZED BASINS) FINAL

BASIN D.A. C5 L S Ti L S VEL. Tt COMP. Tc TOTAL MIN. Tc Tc
ID (AC) (FT) (%) (MIN) (FT) (%) (FPS) (MIN) (MIN) LENGTH(FT) (MIN) (MIN)

Basin 110 7.1 0.13 200 1.0 24.6 1050 1.5 2.4 7.1 31.7 1250.0 16.9 16.9
Basin 115A 6.8 0.33 50 2.0 7.8 763 2.6 3.2 3.9 11.8 813.0 14.5 11.8
Basin 115B 4.8 0.29 100 1.0 14.6 1577 2.4 3.1 8.5 23.1 1677.0 19.3 19.3
Basin 115C 2.1 0.50 50 2.0 6.0 1050 1.5 2.4 7.4 13.4 1100.0 16.1 13.4
Basin 115D 3.4 0.36 50 2.0 7.4 850 1.8 2.7 5.3 12.7 900.0 15.0 12.7
Basin 120A 1.8 0.54 50 2.0 5.6 700 1.0 2.0 5.8 11.4 750.0 14.2 11.4
Basin 120B 5.8 0.28 50 2.0 8.3 1050 2.1 2.9 6.0 14.3 1100.0 16.1 14.3
Basin 120C 4.2 0.43 50 2.0 6.7 1005 1.4 2.4 7.1 13.8 1055.0 15.9 13.8
Basin 120D 7.1 0.25 50 2.0 8.5 1550 2.1 2.9 8.9 17.5 1600.0 18.9 17.5
Basin 120E 6.4 0.25 50 2.0 8.6 700 2.7 3.2 3.6 12.2 750.0 14.2 12.2
Basin 120F 4.4 0.35 50 2.0 7.6 350 3.5 3.7 1.6 9.2 400.0 12.2 9.2
Basin 120G 1.8 0.19 50 2.0 9.2 1400 0.8 1.8 13.0 22.3 1450.0 18.1 18.1
Basin 120H 3.3 0.36 51 2.0 7.6 510 0.8 1.8 4.8 12.4 561.0 13.1 12.4
Basin 130 15.9 0.11 200 0.5 31.9 1000 3.0 3.5 4.8 36.7 1200.0 16.7 16.7
Basin 140 8.9 0.05 200 0.5 33.8 800 0.9 1.8 7.5 41.2 1000.0 15.6 15.6

Basin 145A 4.4 0.36 50 2.0 7.5 900 0.5 1.4 10.6 18.1 950.0 15.3 15.3
Basin 145B 4.6 0.20 50 2.0 9.0 350 4.0 4.0 1.5 10.5 400.0 12.2 10.5
Basin 150A 2.0 0.35 200 0.5 24.1 1050 0.7 1.5 11.3 35.4 1250.0 16.9 16.9
Basin 150B 4.7 0.49 50 2.0 6.2 600 1.0 2.0 5.0 11.2 650.0 13.6 11.2
Basin 150C 5.1 0.44 50 2.0 6.7 700 1.3 2.2 5.3 12.0 750.0 14.2 12.0
Basin 150D 3.0 0.39 50 2.0 7.1 500 0.6 1.5 5.4 12.5 550.0 13.1 12.5
Basin 150E 0.9 0.51 50 2.0 5.9 450 0.9 1.8 4.2 10.1 500.0 12.8 10.1
Basin 150F 1.7 0.48 50 2.0 6.3 500 0.6 1.5 5.4 11.7 550.0 13.1 11.7
Basin 150G 4.3 0.15 50 2.0 9.6 530 0.5 1.4 6.2 15.9 580.0 13.2 13.2
Basin 150H 1.8 0.52 50 2.0 5.9 450 0.7 1.5 4.8 10.7 500.0 12.8 10.7
Basin 150I 3.7 0.05 50 2.0 10.6 600 1.7 2.5 4.0 14.6 650.0 13.6 13.6
Basin 150J 3.1 0.26 50 2.0 8.5 600 1.7 2.5 4.0 12.4 650.0 13.6 12.4
Basin 160 3.7 0.05 200 0.5 33.8 600 1.5 2.4 4.1 37.9 800.0 14.4 14.4

NOTES:
Ti = (1.8*(1.1 - C5)*(L)^0.5)/(S^0.33)
Tt=L/60V (Velocity From Fig. 3-2) 
Tc Check = 10+L/180

STANDARD FORM SF-2 
TIME OF CONCENTRATION- 5 yr
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STANDARD FORM SF-3
STORM DRAINAGE SYSTEM DESIGN

(RATIONAL METHOD PROCEDURE)

Project Name: WISE FARMS
Subdivision WISE FARMS Project No.

Calculated By: AYK
Design Storm 2 yr. Checked By: MRS

2-Year P1 = 1.0 in. Date: 
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DRAIANGE TO POND 340

Basin 120 H C7 Basin 120H 3.29 0.34 12.4 1.13 2.5 2.8 2.8 0.0 12.4 1.13 2.5 2.8
2.8 0.50 24.00 771.0 3.76 3.4 Piped to DP A-1

Basin 110 A1 Basin 110 7.10 0.13 16.9 0.91 2.2 2.0 16.9 2.04 2.2 4.4
2.4 4.4 550.0 3.10 3.0 Swale to Pond 340

Basin 115A B1 Basin 115A 6.75 0.31 11.8 2.11 2.6 5.4 11.8 2.11 2.6 5.4
1.0 5.4 740.0 2.00 6.2 Overland to DP B2

Basin 115A, 115B B2 Basin 115B 4.80 0.28 19.3 1.32 2.0 2.7 19.3 3.43 2.0 6.9
1.0 6.9 670.0 2.00 5.6 Overland to DP C6

Basin 115C B3 Basin 115C 2.10 0.48 13.4 1.01 2.4 2.4 13.4 1.01 2.4 2.4
5.7 CFS Overland from DP B2) 1.0 2.4 890.0 2.00 7.4 Overland to DP B4

Basin 115C, 115D B4 Basin 115D 3.40 0.35 12.7 1.18 2.5 2.9 10.0 0.0 20.8 2.19 1.9 4.3
10.0 0.50 30.00 50.0 4.00 0.2 Piped to DP 1

Basin 120A C1 Basin 120A 1.81 0.52 11.4 0.94 2.6 2.4 11.4 0.94 2.6 2.4
1.0 2.4 815.0 2.00 6.8 Overland to DP C3

Basin 120A, 120C C3 Basin 120C 4.21 0.41 13.8 1.75 2.4 4.2 18.2 2.69 2.1 5.6
1.0 5.6 450.0 2.00 3.8 Overland to DP C5

Basin 120A, 120C, 120E C5 Basin 120E 6.43 0.24 12.2 1.54 2.5 3.9 8.0 0.0 22.0 4.23 1.9 8.0
8.0 1.00 36.00 150.0 6.50 0.4 Piped to DP 2

Basin 120B C2 Basin 120B 5.81 0.27 14.3 1.56 2.3 3.7 14.3 1.56 2.3 3.7
1.0 3.7 1340.0 2.00 11.2 Overland to DP C4

Basin 120B, 120D C4 Basin 120D 7.08 0.24 17.5 1.72 2.1 3.7 25.5 3.28 1.7 5.7
(6.9CFS Overland from DP B2) 1.0 5.7 150.0 2.00 1.3 Overland to DP B4

Basin 120F C6 Basin 120F 4.40 0.33 9.2 1.45 2.8 4.1 11.1 0.0 9.2 1.45 2.8 4.1
Basin 115A, 115B 11.1 0.50 30.00 50.0 4.10 0.2 Piped to DP 2

Basin 120A,B,C,D,E,F DP 2 26.7 12.40 1.7 21.0
Basin 115A,B,C,D 21.0 1.00 48.00 50.0 8.40 0.1 Piped to DP 1

Basin 120A,B,C,D,E,F DP 1 26.8 14.60 1.7 24.7
24.7 1.00 48.00 50.0 8.70 0.1 Piped to Pond 340

Basin 120G Basin 120G 1.77 0.18 18.1 0.32 2.1 0.7 18.1 0.32 2.1 0.7
1.0 0.7 1340.0 2.00 11.2 Overlands to Pond 340

Basin 130 130 Basin 130 15.88 0.10 16.7 1.61 2.2 3.5 16.7 1.61 2.2 3.5

230801

12/21/2016

TOTAL RUNOFF TRAVEL TIME
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1 @10'  
Sump Inlet

1 @10'  
Sump Inlet

2 @15'  On-
Grade Inlet

2 @15'  
Sump Inlet
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STANDARD FORM SF-3
STORM DRAINAGE SYSTEM DESIGN

(RATIONAL METHOD PROCEDURE)

Project Name: WISE FARMS
Subdivision WISE FARMS Project No.

Calculated By: AYK
Design Storm 2 yr. Checked By: MRS

2-Year P1 = 1.0 in. Date: 
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230801

12/21/2016

TOTAL RUNOFF TRAVEL TIME
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e

1.0 3.5 10.0 2.00 0.1 Overlands Offsite 

DRAIANGE TO POND 340

Basin 140 140 Basin 140 8.91 0.04 15.6 0.40 2.3 0.9 15.6 0.40 2.3 0.9
1.0 0.9 550.0 2.00 4.6 Overland to Boulder Ditch

Basin 160 160 Basin 160 3.74 0.04 14.4 0.17 2.3 0.4 14.4 0.17 2.3 0.4
1.0 0.4 890.0 2.00 7.4 Overlands Offsite 

Basin 145B D2 Basin 145B 4.58 0.20 10.5 0.90 2.7 2.4 10.5 0.90 2.7 2.4
1.0 2.4 890.0 2.00 7.4 Overland to Wetlands

Basin 145A D1 Basin 145A 4.39 0.35 15.3 1.52 2.3 3.4 15.3 1.52 2.3 3.4
1.0 3.4 50.0 2.00 0.4 Overland to DP 3

Basin 150A E1 Basin 150A 1.99 0.33 16.9 0.66 2.2 1.4 16.9 0.66 2.2 1.4
1.0 1.4 50.0 2.00 0.4 Overland to DP 3

Basin 150A, 145A DP 3 3.3 0.0 17.4 2.18 2.1 4.7
4.7 0.50 30.00 660.0 3.90 2.8 Piped to DP 4

Basin 150B E2 Basin 150B 4.72 0.47 11.2 2.20 2.6 5.8 5.8 0.0 11.2 2.20 2.6 5.8
5.8 0.50 30.00 660.0 4.60 2.4 Piped to DP 4

Basin 145A, 150A, B DP 4 20.2 4.38 2.0 8.7
8.7 1.00 30.00 660.0 6.30 1.7 Piped to Pond 370

Basin 150G E7 Basin 150G 4.30 0.14 13.2 0.60 2.4 1.5 1.5 0.0 13.2 0.60 2.4 1.5
1.5 0.50 24.00 300.0 3.10 1.6 Piped to DP E6

Basin 150G, 150F E6 Basin 150F 1.66 0.46 11.7 0.76 2.6 1.9 1.9 0.0 14.8 1.36 2.3 3.1
3.1 0.50 30.00 50.0 5.00 0.2 Piped to DP E8

Basin 150F, G, H E8 Basin 150H 1.82 0.49 10.7 0.90 2.7 2.4 2.4 0.0 15.0 2.26 2.3 5.2
5.2 1.00 30.00 620.0 5.70 1.8 Piped to DP E3

Basin 150C E3 Basin 150C 5.13 0.42 12.0 2.14 2.5 5.4 5.4 0.0 12.0 2.14 2.5 5.4
5.4 1.00 30.00 50.0 8.00 0.1 Piped to DP E4

Basin 150E E5 Basin 150E 0.86 0.49 10.1 0.42 2.7 1.1 10.1 0.42 2.7 1.1
1.0 1.1 300.0 2.00 2.5 Overland to E4

Basin 150C, D, E E4 Basin 150D 2.96 0.38 12.5 1.12 2.5 2.8 3.8 0.0 12.6 1.54 2.5 3.8
3.8 0.50 24.00 50.0 4.11 0.2 Piped to DP 4

Basin 150C,D,E,F,G,H DP 5 16.8 5.94 2.2 12.9
12.9 1.00 36.00 200.0 5.60 0.6 Piped to Pond 370

Basin 150J E10 Basin 150J 3.06 0.25 12.4 0.76 2.5 1.9 1.9 0.0 12.4 0.76 2.5 1.9
1.9 0.50 30.00 50.0 3.30 0.3 Piped to Pond 370

Basin 150I E9 Basin 150I 3.71 0.04 13.6 0.16 2.4 0.4 13.6 0.16 2.4 0.4
1.0 0.4 50.0 2.00 0.4 Overlands to Pond 370

2 @5'  
Sump Inlet

2 @5'  
Sump Inlet

1 @10'  
Sump Inlet

1 @5'  
Sump Inlet

1 @5'  
Sump Inlet

1 @10'  
Sump Inlet

1 @ 10'  
Sump Inlet

1 @ 10'  
Sump Inlet



CVL CONSULTANTS OF COLORADO, INC. Drainage_Workbook_Wise Farms

STANDARD FORM SF-3 SKY RANCH
STORM DRAINAGE SYSTEM DESIGN

(RATIONAL METHOD PROCEDURE)

Project Name: WISE FARMS
Subdivision WISE FARMS Project No.

Calculated By: AYK
Design Storm 100 yr. Checked By: MRS
100-Year P1 = 2.7 in. Date: 
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DRAIANGE TO POND 340

Basin 120H C7 Basin 120H 3.29 0.64 12.4 2.12 6.7 14.1 14.1 0.0 12.4 2.12 6.7 14.1
14.1 0.50 24.00 771.0 5.73 2.2 Piped to DP A-1

Basin 110 A1 Basin 110 7.10 0.52 16.9 3.72 5.8 21.4 16.9 5.84 5.8 33.6
2.4 33.6 550.0 3.10 3.0 Swale to Pond 340

Basin 115A B1 Basin 115A 6.75 0.63 11.8 4.23 6.8 28.8 11.8 4.23 6.8 28.8
1.0 28.8 740.0 2.00 6.2 Overland to DP B2

Basin 115A, 115B B2 Basin 115B 4.80 0.61 19.3 2.91 5.4 15.7 19.3 7.14 5.4 38.5
1.0 38.5 670.0 2.00 5.6 Overland to DP C6

Basin 115C B3 Basin 115C 2.10 0.72 13.4 1.51 6.4 9.7 13.4 1.51 6.4 9.7
(35.5 CFS Overland from DP C4) 1.0 9.7 890.0 2.00 7.4 Overland to DP B4

Basin 115C, 115D B4 Basin 115D 3.40 0.65 12.7 2.20 6.6 14.5 54.7 0.0 20.8 3.71 5.2 19.2
54.7 1.00 36.00 50.0 11.00 0.1 Piped to DP 1

Basin 120A C1 Basin 120A 1.81 0.74 11.4 1.34 6.9 9.2 11.4 1.34 6.9 9.2
1.0 9.2 815.0 2.00 6.8 Overland to DP C3

Basin 120A, 120C C3 Basin 120C 4.21 0.68 13.8 2.88 6.3 18.2 18.2 4.22 5.6 23.4
1.0 23.4 450.0 2.00 3.8 Overland to DP C5

Basin 120A, 120C, 120E C5 Basin 120E 6.43 0.59 12.2 3.77 6.7 25.3 33.0 7.2 22.0 7.99 5.0 40.2 1 7.2 150.0 2.00 1.3 Overland to DP C6
33.0 1.00 36.00 150.0 10.27 0.2 Piped to DP 2

Basin 120B C2 Basin 120B 5.81 0.60 14.3 3.50 6.2 21.8 14.3 3.50 6.2 21.8
1.0 21.8 1340.0 2.00 11.2 Overland to DP C4

Basin 120B, 120D C4 Basin 120D 7.08 0.59 17.5 4.16 5.7 23.6 25.5 7.66 4.6 35.5
     (38.5& 7.2 CFS Overland from DP B2 and C5) 1.0 35.5 150.0 2.00 1.3 Overland to DP B4

Basin 120F C6 Basin 120F 4.40 0.64 9.2 2.80 7.5 21.0 66.7 0.0 9.2 2.80 7.5 21.0
Basin 115A, 115B 66.7 0.50 30.00 50.0 6.40 0.1 Piped to DP 2

Basin 120A,B,C,D,E,F DP 2 26.7 25.58 4.5 115.4
Basin 115A,B,C,D 115.4 1.00 48.00 50.0 12.90 0.1 Piped to DP 1

Basin 120A,B,C,D,E,F DP 1 26.8 29.29 4.5 132.0
132.0 1.00 48.00 50.0 13.00 0.1 Piped to Pond 340

Basin 120G Basin 120G 1.77 0.55 18.1 0.98 5.6 5.5 18.1 0.98 5.6 5.5
1.0 5.5 1340.0 2.00 11.2 Overlands to Pond 340

Basin 130 130 Basin 130 15.88 0.51 16.7 8.10 5.8 47.0 16.7 8.10 5.8 47.0
1.0 47.0 10.0 2.00 0.1 Overlands Offsite 

230801

12/21/2016

In
le

t T
yp

e

TOTAL RUNOFF TRAVEL TIME

1 @10'  
Sump Inlet

2 @15'  
Sump Inlet

2 @15'  On-
Grade Inlet

2 @15'  
Sump Inlet



CVL CONSULTANTS OF COLORADO, INC. Drainage_Workbook_Wise Farms

STANDARD FORM SF-3 SKY RANCH
STORM DRAINAGE SYSTEM DESIGN

(RATIONAL METHOD PROCEDURE)

Project Name: WISE FARMS
Subdivision WISE FARMS Project No.

Calculated By: AYK
Design Storm 100 yr. Checked By: MRS
100-Year P1 = 2.7 in. Date: 
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230801

12/21/2016

In
le

t T
yp

e

TOTAL RUNOFF TRAVEL TIME

DRAIANGE TO POND 340

Basin 140 140 Basin 140 8.91 0.48 15.6 4.27 6.0 25.6 15.6 4.27 6.0 25.6
1.0 25.6 550.0 2.00 4.6 Overland to Boulder Ditch

Basin 160 160 Basin 160 3.74 0.48 14.4 1.79 6.2 11.1 14.4 1.79 6.2 11.1
1.0 11.1 890.0 2.00 7.4 Overlands Offsite 

Basin 145B D2 Basin 145B 4.58 0.56 10.5 2.57 7.1 18.4 10.5 2.57 7.1 18.4
1.0 18.4 890.0 2.00 7.4 Overland to Wetlands

Basin 145A D1 Basin 145A 4.39 0.64 15.3 2.83 6.1 17.1 15.3 2.83 6.1 17.1
1.0 17.1 50.0 2.00 0.4 Overland to DP 3

Basin 150A E1 Basin 150A 1.99 0.64 16.9 1.27 5.8 7.3 16.9 1.27 5.8 7.3
1.0 7.3 50.0 2.00 0.4 Overland to DP 3

Basin 150A, 145A DP 3 21.8 0.0 17.4 4.09 5.7 23.3
23.3 0.50 30.00 660.0 6.50 1.7 Piped & Swaled to DP 4

Basin 150B E2 Basin 150B 4.72 0.71 11.2 3.36 7.0 23.3 23.3 0.0 11.2 3.36 7.0 23.3
23.3 0.50 30.00 660.0 6.50 1.7 Piped to DP 4

Basin 145A, 150A, B DP 4 19.1 7.45 5.4 40.4
40.4 1.00 30.00 660.0 9.50 1.2 Piped to Pond 370

Basin 150G E7 Basin 150G 4.30 0.53 13.2 2.29 6.5 14.8 14.8 0.0 13.2 2.29 6.5 14.8
14.8 0.50 24.00 300.0 5.80 0.9 Piped to DP E6

Basin 150G, 150F E6 Basin 150F 1.66 0.71 11.7 1.17 6.8 8.0 8.0 0.0 14.1 3.45 6.3 21.7
21.7 1.00 30.00 50.0 6.50 0.1 Piped to DP E8

Basin 150F, G, H E8 Basin 150H 1.82 0.73 10.7 1.32 7.1 9.3 9.3 0.0 14.2 4.77 6.3 29.9
29.9 1.00 30.00 620.0 9.10 1.1 Piped to DP E3

Basin 150C E3 Basin 150C 5.13 0.68 12.0 3.51 6.7 23.7 23.7 0.0 12.0 3.51 6.7 23.7
23.7 0.50 30.00 50.0 6.60 0.1 Piped to DP E4

Basin 150E E5 Basin 150E 0.86 0.72 10.1 0.62 7.2 4.5 10.1 0.62 7.2 4.5
1.0 4.5 300.0 2.00 2.5 Overland to E4

Basin 150C, D, E E4 Basin 150D 2.96 0.66 12.5 1.96 6.6 13.0 17.0 0.0 12.6 2.58 6.6 17.0
17.0 0.50 24.00 50.0 5.70 0.1 Piped to DP 4

Basin 150C,D,E,F,G,H DP 5 15.3 10.86 6.0 65.6
65.6 1.00 36.00 200.0 10.80 0.3 Piped to Pond 370

Basin 150J E10 Basin 150J 3.06 0.94 12.4 2.88 6.6 19.1 19.1 0.0 12.4 2.88 6.6 19.1
19.1 0.50 30.00 50.0 6.30 0.1 Piped to Pond 370

Basin 150I E9 Basin 150I 3.71 0.48 13.6 1.77 6.4 11.3 13.6 1.77 6.4 11.3
1.0 11.3 50.0 2.00 0.4 Overlands to Pond 370

2 @5'  
Sump Inlet

1 @10'  
Sump Inlet

1 @10'  
Sump Inlet

1 @5'  
Sump Inlet

2 @5'  
Sump Inlet

1 @5'  
Sump Inlet

1 @ 10'  
Sump Inlet

1 @10'  
Sump Inlet



Subdivision: WISE FARMS Project Name: WISE FARMS
Project No. 230801

Calculated By: AYK
Checked By: MRS

Date: 12/21/2016

Pond Basin Tributary Impervious WQCV EURV V100 Allowable Release Design Release
ID ID Area Q Q

(AC) (%) (AC-FT) (AC-FT) (AC-FT) (CFS) (CFS)

Basin 110 7.1 14.3 0.05 0.09 7.1
Basin 115 17.0 36.6 0.24 0.57 17.0
Basin 120 34.8 33.7 0.47 1.08 34.8

Pond 340 58.9 32.2 0.8 1.7 3.4 58.9 74.7

Basin 140 8.9 5.0 0.0 0.0 8.9
Basin 145 8.9 30.3 0.1 0.2 8.9
Basin 150 28.9 36.5 0.4 1.0 28.9

Pond 370 46.7 29.3 0.6 1.3 3.9 105.7 103.4

WATER QUALITY POND SIZING
(ULTIMATE)



Basin B4 -Inlet_v3.14(S), Q-Peak 12/21/2016, 3:37 PM

Worksheet Protected

Project:
Inlet ID:

 

     Design Flow:  ONLY if already determined through other methods: Minor Storm Major Storm
     (local peak flow for 1/2 of street OR  grass-lined channel): *QKnown = 10.0 54.7 cfs

     * If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
     Geographic Information: (Enter data in the blue cells):

Subcatchment Area = Acres
Percent Imperviousness = %

NRCS Soil Type = A, B, C, or D

 Slope (ft/ft) Length (ft)
Overland Flow =
Channel Flow =

     Rainfall Information:   Intensity I (inch/hr) = C1 * P1 / ( C2 + Tc ) ^ C3 Minor Storm Major Storm
Design Storm Return Period, Tr = years

Return Period One-Hour Precipitation, P1 = inches
C1 =
C2 =
C3 =

User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), C5 =

Bypass (Carry-Over) Flow from upstream Subcatchments, Qb = 0.0 0.0 cfs
 

Total Design Peak Flow, Q = 10.0 54.7 cfs

 

<---
FILL IN THIS SECTION 
OR…

FILL IN THE SECTIONS 
BELOW.
<---

DESIGN PEAK FLOW FOR ONE-HALF OF STREET 
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

Wise Farms
DP B4

Site is Urban

Site is Non-Urban

Show Details

Site Type:
Street Inlets

Area Inlets in a Median

Flows Developed For:



Basin B4 -Inlet_v3.14(S), Q-Allow 12/21/2016, 3:37 PM

Project:
Inlet ID:

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb TBACK = 12.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.020

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 17.8 ft
Gutter Width W = 2.83 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 17.8 17.8 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

Allow Flow Depth at Street Crown (leave blank for no) check = yes

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = SUMP SUMP cfs

Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak'

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

Wise Farms
DP B4

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak'



Basin B4 -Inlet_v3.14(S), Inlet In Sump 12/21/2016, 3:37 PM

Project =
Inlet ID =

 

Design Information (Input) MINOR MAJOR
Type of Inlet Inlet Type =
Local Depression (additional to continuous gutter depression 'a' from 'Q-Allow') alocal = 3.00 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 2 2  
Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 12.0 inches
Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = N/A N/A feet
Width of a Unit Grate Wo = N/A N/A feet
Area Opening Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A

Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 15.00 15.00 feet
Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches
Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.83 2.83 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 15.2 79.9 cfs
Inlet Capacity IS GOOD for Minor and Major Storms (>Q PEAK) Q PEAK REQUIRED = 10.0 54.7 cfs

INLET IN A SUMP OR SAG LOCATION

Wise Farms
DP B4

CDOT Type R Curb Opening

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo
WP

Override Depths



Basin C5 -Inlet_v3.14(O), Q-Peak 6/9/2016, 10:11 AM

Worksheet Protected

Project:
Inlet ID:

 

     Design Flow:  ONLY if already determined through other methods: Minor Storm Major Storm
     (local peak flow for 1/2 of street OR  grass-lined channel): *QKnown = 8.0 40.2 cfs

     * If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
     Geographic Information: (Enter data in the blue cells):

Subcatchment Area = Acres
Percent Imperviousness = %

NRCS Soil Type = A, B, C, or D

 Slope (ft/ft) Length (ft)
Overland Flow =
Channel Flow =

     Rainfall Information:   Intensity I (inch/hr) = C1 * P1 / ( C2 + Tc ) ^ C3 Minor Storm Major Storm
Design Storm Return Period, Tr = years

Return Period One-Hour Precipitation, P1 = inches
C1 =
C2 =
C3 =

User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), C5 =

Bypass (Carry-Over) Flow from upstream Subcatchments, Qb = 0.0 0.0 cfs
 

Total Design Peak Flow, Q = 8.0 40.2 cfs

 

<---
FILL IN THIS SECTION 
OR…

FILL IN THE SECTIONS 
BELOW.
<---

DESIGN PEAK FLOW FOR ONE-HALF OF STREET 
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

Wise Farms
DP C5

Site is Urban

Site is Non-Urban

Show Details

Site Type:
Street Inlets

Area Inlets in a Median

Flows Developed For:



Basin C5 -Inlet_v3.14(O), Q-Allow 6/9/2016, 10:11 AM

Project:
Inlet ID:

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb TBACK = 12.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.020

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 17.8 ft
Gutter Width W = 2.83 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.010 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 17.8 17.8 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

Allow Flow Depth at Street Crown (leave blank for no) check = yes

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = 10.5 102.7 cfs

Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak'

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

Wise Farms
DP C5

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak'



Basin C5 -Inlet_v3.14(O), Inlet On Grade 6/9/2016, 10:11 AM

Project:
Inlet ID:

 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from 'Q-Allow') aLOCAL = 3.0 3.0 inches

Total Number of Units in the Inlet (Grate or Curb Opening) No = 2 2

Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 15.00 15.00 ft

Width of a Unit Grate (cannot be greater than W from Q-Allow) Wo = N/A N/A ft

Clogging Factor  for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A

Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf-C = 0.10 0.10

Street Hydraulics: OK - Q < maximum allowable from sheet 'Q-Allow' MINOR MAJOR

Total Inlet Interception Capacity Q = 8.00 33.00 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 7.2 cfs  
Capture Percentage = Qa/Qo = C% = 100 82 %

INLET ON A CONTINUOUS GRADE

Wise Farms
DP C5

CDOT Type R Curb Opening



Basin DP3 -Inlet_v3.14(S), Q-Peak 6/1/2016, 2:45 PM

Worksheet Protected

Project:
Inlet ID:

 

     Design Flow:  ONLY if already determined through other methods: Minor Storm Major Storm
     (local peak flow for 1/2 of street OR  grass-lined channel): *QKnown = 3.3 21.8 cfs

     * If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
     Geographic Information: (Enter data in the blue cells):

Subcatchment Area = Acres
Percent Imperviousness = %

NRCS Soil Type = A, B, C, or D

 Slope (ft/ft) Length (ft)
Overland Flow =
Channel Flow =

     Rainfall Information:   Intensity I (inch/hr) = C1 * P1 / ( C2 + Tc ) ^ C3 Minor Storm Major Storm
Design Storm Return Period, Tr = years

Return Period One-Hour Precipitation, P1 = inches
C1 =
C2 =
C3 =

User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), C5 =

Bypass (Carry-Over) Flow from upstream Subcatchments, Qb = 0.0 0.0 cfs
 

Total Design Peak Flow, Q = 3.3 21.8 cfs

 

<---
FILL IN THIS SECTION 
OR…

FILL IN THE SECTIONS 
BELOW.
<---

DESIGN PEAK FLOW FOR ONE-HALF OF STREET 
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

Wise Farms
DP 3

Site is Urban

Site is Non-Urban

Show Details

Site Type:
Street Inlets

Area Inlets in a Median

Flows Developed For:



Basin C6 -Inlet_v3.14(S), Q-Peak 6/9/2016, 10:14 AM

Worksheet Protected

Project:
Inlet ID:

 

     Design Flow:  ONLY if already determined through other methods: Minor Storm Major Storm
     (local peak flow for 1/2 of street OR  grass-lined channel): *QKnown = 4.1 21.0 cfs

     * If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
     Geographic Information: (Enter data in the blue cells):

Subcatchment Area = Acres
Percent Imperviousness = %

NRCS Soil Type = A, B, C, or D

 Slope (ft/ft) Length (ft)
Overland Flow =
Channel Flow =

     Rainfall Information:   Intensity I (inch/hr) = C1 * P1 / ( C2 + Tc ) ^ C3 Minor Storm Major Storm
Design Storm Return Period, Tr = years

Return Period One-Hour Precipitation, P1 = inches
C1 =
C2 =
C3 =

User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), C5 =

Bypass (Carry-Over) Flow from upstream Subcatchments, Qb = 6.9 45.7 cfs
 

Total Design Peak Flow, Q = 11.0 66.7 cfs

 

<---
FILL IN THIS SECTION 
OR…

FILL IN THE SECTIONS 
BELOW.
<---

DESIGN PEAK FLOW FOR ONE-HALF OF STREET 
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

Wise Farms
DP C6

Site is Urban

Site is Non-Urban

Show Details

Site Type:
Street Inlets

Area Inlets in a Median

Flows Developed For:



Basin C6 -Inlet_v3.14(S), Q-Allow 6/9/2016, 10:14 AM

Project:
Inlet ID:

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb TBACK = 12.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.020

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 17.8 ft
Gutter Width W = 2.83 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 17.8 17.8 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

Allow Flow Depth at Street Crown (leave blank for no) check = yes

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = SUMP SUMP cfs

Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak'

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

Wise Farms
DP C6

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak'



Basin C6 -Inlet_v3.14(S), Inlet In Sump 6/9/2016, 10:14 AM

Project =
Inlet ID =

 

Design Information (Input) MINOR MAJOR
Type of Inlet Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from 'Q-Allow') alocal = 3.00 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 2 2  

Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 12.0 inches

Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = N/A N/A feet

Width of a Unit Grate Wo = N/A N/A feet

Area Opening Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A

Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 15.00 15.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches

Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.83 2.83 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 15.2 79.9 cfs
Inlet Capacity IS GOOD for Minor and Major Storms (>Q PEAK) Q PEAK REQUIRED = 11.0 66.7 cfs

INLET IN A SUMP OR SAG LOCATION

Wise Farms
DP C6

CDOT Type R Curb Opening

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo
WP

Override Depths



Basin C -Inlet_v3.14(S), Q-Peak 6/9/2016, 9:48 AM

Worksheet Protected

Project:
Inlet ID:

 

     Design Flow:  ONLY if already determined through other methods: Minor Storm Major Storm
     (local peak flow for 1/2 of street OR  grass-lined channel): *QKnown = 2.8 14.1 cfs

     * If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
     Geographic Information: (Enter data in the blue cells):

Subcatchment Area = Acres
Percent Imperviousness = %

NRCS Soil Type = A, B, C, or D

 Slope (ft/ft) Length (ft)
Overland Flow =
Channel Flow =

     Rainfall Information:   Intensity I (inch/hr) = C1 * P1 / ( C2 + Tc ) ^ C3 Minor Storm Major Storm
Design Storm Return Period, Tr = years

Return Period One-Hour Precipitation, P1 = inches
C1 =
C2 =
C3 =

User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), C5 =

Bypass (Carry-Over) Flow from upstream Subcatchments, Qb = cfs
 

Total Design Peak Flow, Q = 2.8 14.1 cfs

 

<---
FILL IN THIS SECTION 
OR…

FILL IN THE SECTIONS 
BELOW.
<---

DESIGN PEAK FLOW FOR ONE-HALF OF STREET 
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

Wise Farms
DP C7

Site is Urban

Site is Non-Urban

Show Details

Site Type:
Street Inlets

Area Inlets in a Median

Flows Developed For:



Basin C -Inlet_v3.14(S), Q-Allow 6/9/2016, 9:48 AM

Project:
Inlet ID:

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb TBACK = 12.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.020

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 17.8 ft
Gutter Width W = 2.83 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 17.8 17.8 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

Allow Flow Depth at Street Crown (leave blank for no) check = yes

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = SUMP SUMP cfs

Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak'

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

Wise Farms
DP C7

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak'



Basin C -Inlet_v3.14(S), Inlet In Sump 6/9/2016, 9:48 AM

Project =
Inlet ID =

 

Design Information (Input) MINOR MAJOR
Type of Inlet Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from 'Q-Allow') alocal = 3.00 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1  

Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 12.0 inches

Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = N/A N/A feet

Width of a Unit Grate Wo = N/A N/A feet

Area Opening Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A

Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 10.00 10.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches

Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.83 2.83 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 6.5 25.5 cfs
Inlet Capacity IS GOOD for Minor and Major Storms (>Q PEAK) Q PEAK REQUIRED = 2.8 14.1 cfs

INLET IN A SUMP OR SAG LOCATION

Wise Farms
DP C7

CDOT Type R Curb Opening

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo
WP

Override Depths



Basin DP3 -Inlet_v3.14(S), Q-Allow 6/1/2016, 2:45 PM

Project:
Inlet ID:

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb TBACK = 12.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.020

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 17.8 ft
Gutter Width W = 2.83 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 17.8 17.8 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

Allow Flow Depth at Street Crown (leave blank for no) check = yes

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = SUMP SUMP cfs

Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak'

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

Wise Farms
DP 3

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak'



Basin DP3 -Inlet_v3.14(S), Inlet In Sump 6/1/2016, 2:45 PM

Project =
Inlet ID =

 

Design Information (Input) MINOR MAJOR
Type of Inlet Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from 'Q-Allow') alocal = 3.00 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 2 2  

Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 12.0 inches

Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = N/A N/A feet

Width of a Unit Grate Wo = N/A N/A feet

Area Opening Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A

Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches

Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.83 2.83 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 8.7 25.5 cfs
Inlet Capacity IS GOOD for Minor and Major Storms (>Q PEAK) Q PEAK REQUIRED = 3.3 21.8 cfs

INLET IN A SUMP OR SAG LOCATION

Wise Farms
DP 3

CDOT Type R Curb Opening

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo
WP

Override Depths



Basin E2 -Inlet_v3.14(S), Q-Peak 6/1/2016, 2:45 PM

Worksheet Protected

Project:
Inlet ID:

 

     Design Flow:  ONLY if already determined through other methods: Minor Storm Major Storm
     (local peak flow for 1/2 of street OR  grass-lined channel): *QKnown = 5.8 23.3 cfs

     * If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
     Geographic Information: (Enter data in the blue cells):

Subcatchment Area = Acres
Percent Imperviousness = %

NRCS Soil Type = A, B, C, or D

 Slope (ft/ft) Length (ft)
Overland Flow =
Channel Flow =

     Rainfall Information:   Intensity I (inch/hr) = C1 * P1 / ( C2 + Tc ) ^ C3 Minor Storm Major Storm
Design Storm Return Period, Tr = years

Return Period One-Hour Precipitation, P1 = inches
C1 =
C2 =
C3 =

User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), C5 =

Bypass (Carry-Over) Flow from upstream Subcatchments, Qb = 0.0 0.0 cfs
 

Total Design Peak Flow, Q = 5.8 23.3 cfs

 

<---
FILL IN THIS SECTION 
OR…

FILL IN THE SECTIONS 
BELOW.
<---

DESIGN PEAK FLOW FOR ONE-HALF OF STREET 
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

Wise Farms
E2

Site is Urban

Site is Non-Urban

Show Details

Site Type:
Street Inlets

Area Inlets in a Median

Flows Developed For:



Basin E2 -Inlet_v3.14(S), Q-Allow 6/1/2016, 2:45 PM

Project:
Inlet ID:

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb TBACK = 12.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.020

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 17.8 ft
Gutter Width W = 2.83 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 17.8 17.8 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

Allow Flow Depth at Street Crown (leave blank for no) check = yes

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = SUMP SUMP cfs

Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak'

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

Wise Farms
E2

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak'



Basin E2 -Inlet_v3.14(S), Inlet In Sump 6/1/2016, 2:45 PM

Project =
Inlet ID =

 

Design Information (Input) MINOR MAJOR
Type of Inlet Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from 'Q-Allow') alocal = 3.00 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 2 2  

Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 12.0 inches

Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = N/A N/A feet

Width of a Unit Grate Wo = N/A N/A feet

Area Opening Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A

Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches

Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.83 2.83 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 8.7 25.5 cfs
Inlet Capacity IS GOOD for Minor and Major Storms (>Q PEAK) Q PEAK REQUIRED = 5.8 23.3 cfs

INLET IN A SUMP OR SAG LOCATION

Wise Farms
E2

CDOT Type R Curb Opening

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo
WP

Override Depths



Basin E3 -Inlet_v3.14(S), Q-Peak 6/1/2016, 2:44 PM

Worksheet Protected

Project:
Inlet ID:

 

     Design Flow:  ONLY if already determined through other methods: Minor Storm Major Storm
     (local peak flow for 1/2 of street OR  grass-lined channel): *QKnown = 5.4 23.7 cfs

     * If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
     Geographic Information: (Enter data in the blue cells):

Subcatchment Area = Acres
Percent Imperviousness = %

NRCS Soil Type = A, B, C, or D

 Slope (ft/ft) Length (ft)
Overland Flow =
Channel Flow =

     Rainfall Information:   Intensity I (inch/hr) = C1 * P1 / ( C2 + Tc ) ^ C3 Minor Storm Major Storm
Design Storm Return Period, Tr = years

Return Period One-Hour Precipitation, P1 = inches
C1 =
C2 =
C3 =

User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), C5 =

Bypass (Carry-Over) Flow from upstream Subcatchments, Qb = 0.0 0.0 cfs
 

Total Design Peak Flow, Q = 5.4 23.7 cfs

 

<---
FILL IN THIS SECTION 
OR…

FILL IN THE SECTIONS 
BELOW.
<---

DESIGN PEAK FLOW FOR ONE-HALF OF STREET 
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

Wise Farms
E3

Site is Urban

Site is Non-Urban

Show Details

Site Type:
Street Inlets

Area Inlets in a Median

Flows Developed For:



Basin E3 -Inlet_v3.14(S), Q-Allow 6/1/2016, 2:44 PM

Project:
Inlet ID:

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb TBACK = 12.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.020

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 17.8 ft
Gutter Width W = 2.83 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 17.8 17.8 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

Allow Flow Depth at Street Crown (leave blank for no) check = yes

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = SUMP SUMP cfs

Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak'

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

Wise Farms
E3

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak'



Basin E3 -Inlet_v3.14(S), Inlet In Sump 6/1/2016, 2:44 PM

Project =
Inlet ID =

 

Design Information (Input) MINOR MAJOR
Type of Inlet Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from 'Q-Allow') alocal = 3.00 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1  

Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 12.0 inches

Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = N/A N/A feet

Width of a Unit Grate Wo = N/A N/A feet

Area Opening Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A

Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 10.00 10.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches

Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.83 2.83 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 6.5 25.5 cfs
Inlet Capacity IS GOOD for Minor and Major Storms (>Q PEAK) Q PEAK REQUIRED = 5.4 23.7 cfs

INLET IN A SUMP OR SAG LOCATION

Wise Farms
E3

CDOT Type R Curb Opening

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo
WP

Override Depths



Basin E4 -Inlet_v3.14(S), Q-Peak 6/1/2016, 2:45 PM

Worksheet Protected

Project:
Inlet ID:

 

     Design Flow:  ONLY if already determined through other methods: Minor Storm Major Storm
     (local peak flow for 1/2 of street OR  grass-lined channel): *QKnown = 3.8 17.0 cfs

     * If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
     Geographic Information: (Enter data in the blue cells):

Subcatchment Area = Acres
Percent Imperviousness = %

NRCS Soil Type = A, B, C, or D

 Slope (ft/ft) Length (ft)
Overland Flow =
Channel Flow =

     Rainfall Information:   Intensity I (inch/hr) = C1 * P1 / ( C2 + Tc ) ^ C3 Minor Storm Major Storm
Design Storm Return Period, Tr = years

Return Period One-Hour Precipitation, P1 = inches
C1 =
C2 =
C3 =

User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), C5 =

Bypass (Carry-Over) Flow from upstream Subcatchments, Qb = 0.0 0.0 cfs
 

Total Design Peak Flow, Q = 3.8 17.0 cfs

 

<---
FILL IN THIS SECTION 
OR…

FILL IN THE SECTIONS 
BELOW.
<---

DESIGN PEAK FLOW FOR ONE-HALF OF STREET 
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

Wise Farms
E4

Site is Urban

Site is Non-Urban

Show Details

Site Type:
Street Inlets

Area Inlets in a Median

Flows Developed For:



Basin E4 -Inlet_v3.14(S), Q-Allow 6/1/2016, 2:45 PM

Project:
Inlet ID:

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb TBACK = 12.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.020

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 17.8 ft
Gutter Width W = 2.83 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 17.8 17.8 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

Allow Flow Depth at Street Crown (leave blank for no) check = yes

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = SUMP SUMP cfs

Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak'

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

Wise Farms
E4

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak'



Basin E4 -Inlet_v3.14(S), Inlet In Sump 6/1/2016, 2:45 PM

Project =
Inlet ID =

 

Design Information (Input) MINOR MAJOR
Type of Inlet Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from 'Q-Allow') alocal = 3.00 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1  

Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 12.0 inches

Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = N/A N/A feet

Width of a Unit Grate Wo = N/A N/A feet

Area Opening Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A

Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 10.00 10.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches

Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.83 2.83 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 6.5 25.5 cfs
Inlet Capacity IS GOOD for Minor and Major Storms (>Q PEAK) Q PEAK REQUIRED = 3.8 17.0 cfs

INLET IN A SUMP OR SAG LOCATION

Wise Farms
E4

CDOT Type R Curb Opening

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo
WP

Override Depths



Basin E6 -Inlet_v3.14(S), Q-Peak 6/1/2016, 2:44 PM

Worksheet Protected

Project:
Inlet ID:

 

     Design Flow:  ONLY if already determined through other methods: Minor Storm Major Storm
     (local peak flow for 1/2 of street OR  grass-lined channel): *QKnown = 1.9 8.0 cfs

     * If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
     Geographic Information: (Enter data in the blue cells):

Subcatchment Area = Acres
Percent Imperviousness = %

NRCS Soil Type = A, B, C, or D

 Slope (ft/ft) Length (ft)
Overland Flow =
Channel Flow =

     Rainfall Information:   Intensity I (inch/hr) = C1 * P1 / ( C2 + Tc ) ^ C3 Minor Storm Major Storm
Design Storm Return Period, Tr = years

Return Period One-Hour Precipitation, P1 = inches
C1 =
C2 =
C3 =

User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), C5 =

Bypass (Carry-Over) Flow from upstream Subcatchments, Qb = 0.0 0.0 cfs
 

Total Design Peak Flow, Q = 1.9 8.0 cfs

 

<---
FILL IN THIS SECTION 
OR…

FILL IN THE SECTIONS 
BELOW.
<---

DESIGN PEAK FLOW FOR ONE-HALF OF STREET 
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

Wise Farms
E6

Site is Urban

Site is Non-Urban

Show Details

Site Type:
Street Inlets

Area Inlets in a Median

Flows Developed For:



Basin E6 -Inlet_v3.14(S), Q-Allow 6/1/2016, 2:44 PM

Project:
Inlet ID:

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb TBACK = 12.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.020

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 17.8 ft
Gutter Width W = 2.83 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 17.8 17.8 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

Allow Flow Depth at Street Crown (leave blank for no) check = yes

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = SUMP SUMP cfs

Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak'

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

Wise Farms
E6

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak'



Basin E6 -Inlet_v3.14(S), Inlet In Sump 6/1/2016, 2:44 PM

Project =
Inlet ID =

 

Design Information (Input) MINOR MAJOR
Type of Inlet Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from 'Q-Allow') alocal = 3.00 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1  

Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 12.0 inches

Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = N/A N/A feet

Width of a Unit Grate Wo = N/A N/A feet

Area Opening Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A

Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches

Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.83 2.83 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 4.5 12.3 cfs
Inlet Capacity IS GOOD for Minor and Major Storms (>Q PEAK) Q PEAK REQUIRED = 1.9 8.0 cfs

INLET IN A SUMP OR SAG LOCATION

Wise Farms
E6

CDOT Type R Curb Opening

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo
WP

Override Depths



Basin E7 -Inlet_v3.14(S), Q-Peak 6/1/2016, 2:43 PM

Worksheet Protected

Project:
Inlet ID:

 

     Design Flow:  ONLY if already determined through other methods: Minor Storm Major Storm
     (local peak flow for 1/2 of street OR  grass-lined channel): *QKnown = 1.5 14.8 cfs

     * If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
     Geographic Information: (Enter data in the blue cells):

Subcatchment Area = Acres
Percent Imperviousness = %

NRCS Soil Type = A, B, C, or D

 Slope (ft/ft) Length (ft)
Overland Flow =
Channel Flow =

     Rainfall Information:   Intensity I (inch/hr) = C1 * P1 / ( C2 + Tc ) ^ C3 Minor Storm Major Storm
Design Storm Return Period, Tr = years

Return Period One-Hour Precipitation, P1 = inches
C1 =
C2 =
C3 =

User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), C5 =

Bypass (Carry-Over) Flow from upstream Subcatchments, Qb = 0.0 0.0 cfs
 

Total Design Peak Flow, Q = 1.5 14.8 cfs

 

<---
FILL IN THIS SECTION 
OR…

FILL IN THE SECTIONS 
BELOW.
<---

DESIGN PEAK FLOW FOR ONE-HALF OF STREET 
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

Wise Farms
E7

Site is Urban

Site is Non-Urban

Show Details

Site Type:
Street Inlets

Area Inlets in a Median

Flows Developed For:



Basin E7 -Inlet_v3.14(S), Q-Allow 6/1/2016, 2:43 PM

Project:
Inlet ID:

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb TBACK = 12.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.020

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 17.8 ft
Gutter Width W = 2.83 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 17.8 17.8 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

Allow Flow Depth at Street Crown (leave blank for no) check = yes

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = SUMP SUMP cfs

Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak'

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

Wise Farms
E7

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak'



Basin E7 -Inlet_v3.14(S), Inlet In Sump 6/1/2016, 2:43 PM

Project =
Inlet ID =

 

Design Information (Input) MINOR MAJOR
Type of Inlet Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from 'Q-Allow') alocal = 3.00 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1  

Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 12.0 inches

Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = N/A N/A feet

Width of a Unit Grate Wo = N/A N/A feet

Area Opening Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A

Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 10.00 10.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches

Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.83 2.83 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 6.5 25.5 cfs
Inlet Capacity IS GOOD for Minor and Major Storms (>Q PEAK) Q PEAK REQUIRED = 1.5 14.8 cfs

INLET IN A SUMP OR SAG LOCATION

Wise Farms
E7

CDOT Type R Curb Opening

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo
WP

Override Depths



Basin E8 -Inlet_v3.14(S), Q-Peak 6/1/2016, 2:44 PM

Worksheet Protected

Project:
Inlet ID:

 

     Design Flow:  ONLY if already determined through other methods: Minor Storm Major Storm
     (local peak flow for 1/2 of street OR  grass-lined channel): *QKnown = 2.4 9.3 cfs

     * If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
     Geographic Information: (Enter data in the blue cells):

Subcatchment Area = Acres
Percent Imperviousness = %

NRCS Soil Type = A, B, C, or D

 Slope (ft/ft) Length (ft)
Overland Flow =
Channel Flow =

     Rainfall Information:   Intensity I (inch/hr) = C1 * P1 / ( C2 + Tc ) ^ C3 Minor Storm Major Storm
Design Storm Return Period, Tr = years

Return Period One-Hour Precipitation, P1 = inches
C1 =
C2 =
C3 =

User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), C5 =

Bypass (Carry-Over) Flow from upstream Subcatchments, Qb = 0.0 0.0 cfs
 

Total Design Peak Flow, Q = 2.4 9.3 cfs

 

<---
FILL IN THIS SECTION 
OR…

FILL IN THE SECTIONS 
BELOW.
<---

DESIGN PEAK FLOW FOR ONE-HALF OF STREET 
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

Wise Farms
E8

Site is Urban

Site is Non-Urban

Show Details

Site Type:
Street Inlets

Area Inlets in a Median

Flows Developed For:



Basin E8 -Inlet_v3.14(S), Q-Allow 6/1/2016, 2:44 PM

Project:
Inlet ID:

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb TBACK = 12.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.020

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 17.8 ft
Gutter Width W = 2.83 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 17.8 17.8 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

Allow Flow Depth at Street Crown (leave blank for no) check = yes

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = SUMP SUMP cfs

Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak'

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

Wise Farms
E8

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak'



Basin E8 -Inlet_v3.14(S), Inlet In Sump 6/1/2016, 2:44 PM

Project =
Inlet ID =

 

Design Information (Input) MINOR MAJOR
Type of Inlet Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from 'Q-Allow') alocal = 3.00 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1  

Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 12.0 inches

Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = N/A N/A feet

Width of a Unit Grate Wo = N/A N/A feet

Area Opening Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A

Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches

Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.83 2.83 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 4.5 12.3 cfs
Inlet Capacity IS GOOD for Minor and Major Storms (>Q PEAK) Q PEAK REQUIRED = 2.4 9.3 cfs

INLET IN A SUMP OR SAG LOCATION

Wise Farms
E8

CDOT Type R Curb Opening

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo
WP

Override Depths



Basin E10 -Inlet_v3.14(S), Q-Peak 6/1/2016, 2:45 PM

Worksheet Protected

Project:
Inlet ID:

 

     Design Flow:  ONLY if already determined through other methods: Minor Storm Major Storm
     (local peak flow for 1/2 of street OR  grass-lined channel): *QKnown = 1.9 19.1 cfs

     * If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
     Geographic Information: (Enter data in the blue cells):

Subcatchment Area = Acres
Percent Imperviousness = %

NRCS Soil Type = A, B, C, or D

 Slope (ft/ft) Length (ft)
Overland Flow =
Channel Flow =

     Rainfall Information:   Intensity I (inch/hr) = C1 * P1 / ( C2 + Tc ) ^ C3 Minor Storm Major Storm
Design Storm Return Period, Tr = years

Return Period One-Hour Precipitation, P1 = inches
C1 =
C2 =
C3 =

User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), C5 =

Bypass (Carry-Over) Flow from upstream Subcatchments, Qb = 0.0 0.0 cfs
 

Total Design Peak Flow, Q = 1.9 19.1 cfs

 

<---
FILL IN THIS SECTION 
OR…

FILL IN THE SECTIONS 
BELOW.
<---

DESIGN PEAK FLOW FOR ONE-HALF OF STREET 
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

Wise Farms
E10

Site is Urban

Site is Non-Urban

Show Details

Site Type:
Street Inlets

Area Inlets in a Median

Flows Developed For:



Basin E10 -Inlet_v3.14(S), Q-Allow 6/1/2016, 2:45 PM

Project:
Inlet ID:

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb TBACK = 12.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.020

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 17.8 ft
Gutter Width W = 2.83 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 17.8 17.8 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

Allow Flow Depth at Street Crown (leave blank for no) check = yes

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = SUMP SUMP cfs

Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak'

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

Wise Farms
E10

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak'



Basin E10 -Inlet_v3.14(S), Inlet In Sump 6/1/2016, 2:45 PM

Project =
Inlet ID =

 

Design Information (Input) MINOR MAJOR
Type of Inlet Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from 'Q-Allow') alocal = 3.00 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1  

Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 12.0 inches

Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = N/A N/A feet

Width of a Unit Grate Wo = N/A N/A feet

Area Opening Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A

Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 10.00 10.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches

Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.83 2.83 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 6.5 25.5 cfs
Inlet Capacity IS GOOD for Minor and Major Storms (>Q PEAK) Q PEAK REQUIRED = 1.9 19.1 cfs

INLET IN A SUMP OR SAG LOCATION

Wise Farms
E10

CDOT Type R Curb Opening

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo
WP

Override Depths
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C. HYDRAULIC COMPUTATION 

 UHP/SWMM SCHEMATIC 
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100-YEAR  SWMM INPUT/OUTPUT
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WISE FARMS~100 YEAR 
Summary of CUHP Input Parameters (Version 1.4.2)

Catchment 
Name/ID

SWMM 
Node/ID

Raingage 
Name/ID

Area 
(sq.mi.)

Dist. to 
Centroid 
(miles)

Length 
(miles)

Slope 
(ft./ft.)

Percent 
Imperv.

Pervious 
(inches)

Imperv. 
(inches)

Initial 
Rate 

(in./hr.)

Final 
Rate 

(in.hr.)

Decay 
Coeff. 

(1/sec.) DCIA Level

Dir. Con'ct 
Imperv. 
Fraction

Receiv. 
Perv. 

Fraction

Percent 
Eff. 

Imperv.

110 110 100-YR 0.012 0.189 0.308 0.017 13.8 0.40 0.10 4.50 0.50 0.0018 0.00 0.28 0.11 12.66
115 115 100-YR 0.026 0.186 0.341 0.024 37.3 0.40 0.10 4.50 0.50 0.0018 0.00 0.75 0.19 36.10
120 120 100-YR 0.054 0.313 0.492 0.028 33.7 0.40 0.10 4.50 0.50 0.0018 0.00 0.67 0.18 32.38
130 130 100-YR 0.025 0.137 0.284 0.035 11.4 0.40 0.10 4.50 0.50 0.0018 0.00 0.23 0.10 10.36
140 140 100-YR 0.014 0.116 0.189 0.013 5.0 0.40 0.10 4.50 0.50 0.0018 0.00 0.10 0.05 4.47
145 145 100-YR 0.014 0.169 0.314 0.007 30.3 0.40 0.10 4.50 0.50 0.0018 0.00 0.61 0.17 28.91
150 150 100-YR 0.045 0.140 0.313 0.011 36.5 0.40 0.10 4.50 0.50 0.0018 0.00 0.73 0.19 35.27
160 160 100-YR 0.006 0.078 0.098 0.031 5.0 0.40 0.10 4.50 0.50 0.0018 0.00 0.10 0.05 4.47

Depression Storage
  

Parameters DCIA Level and Fractions



WISE FARMS ~ 100 YEAR
Summary of Unit Hydrograph Parameters Used By Program and Calculated Results (Version 1.4.2)

Catchment 
Name/ID

User Comment 
for Catchment Ct Cp

W50 
(min.)

W50 
Before 
Peak

W75 
(min.)

W75 
Before 
Peak

Time to 
Peak 

(min.)
Peak 
(cfs)

Volume 
(c.f)

Excess 
(inches)

Excess 
(c.f.)

Time to 
Peak 

(min.)
Peak Flow 

(cfs)

Total 
Volume 

(c.f.)

Runoff per 
Unit Area 
(cfs/acre)

110 0.314 0.149 67.3 9.22 35.0 6.51 15.4 5 27,007 1.74 47,049 60.0 7 47,034 0.99
115 0.192 0.271 21.6 5.99 11.2 4.24 10.0 36 60,440 2.04 123,592 40.0 42 123,574 2.53
120 0.156 0.274 25.8 6.92 13.4 4.89 11.5 63 126,397 2.00 252,550 40.0 76 251,888 2.18
130 119th & RTD 0.256 0.165 34.1 5.83 17.7 4.12 9.7 22 57,644 1.71 98,651 45.0 26 98,613 1.62
140 0.358 0.166 45.8 7.34 23.8 5.19 12.2 9 32,343 1.63 52,807 50.0 11 52,787 1.27
145 0.245 0.204 44.7 8.53 23.3 6.02 14.2 9 32,489 1.95 63,481 50.0 13 63,418 1.47
150 0.162 0.287 17.5 5.35 9.1 3.78 8.9 78 104,834 2.03 213,282 40.0 81 212,079 2.82
160 NE Entrance 0.469 0.146 33.5 5.26 17.4 3.72 8.8 5 13,576 1.63 22,166 45.0 6 22,137 1.58

Unit Hydrograph Parameters and Results Excess Precip. Storm Hydrograph
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  EPA STORM WATER MANAGEMENT MODEL - VERSION 5.1 (Build 5.1.010) 
  -------------------------------------------------------------- 
 
  Wise Farms - 100-Year Full Buildout SWMM5  
  By CVL Consultants, Inc. – June 2016  
  WARNING 08: elevation drop exceeds length for Conduit 145_DL 
  WARNING 08: elevation drop exceeds length for Conduit 150_DL 
  WARNING 08: elevation drop exceeds length for Conduit 120_DL 
  WARNING 04: minimum elevation drop used for Conduit 115_DL 
  WARNING 02: maximum depth increased for Node 340_DS 
   
  ********************************************************* 
  NOTE: The summary statistics displayed in this report are 
  based on results found at every computational time step,   
  not just on results from each reporting time step. 
  ********************************************************* 
   
  **************** 
  Analysis Options 
  **************** 
  Flow Units ............... CFS 
  Process Models: 
    Rainfall/Runoff ........ NO 
    RDII ................... NO 
    Snowmelt ............... NO 
    Groundwater ............ NO 
    Flow Routing ........... YES 
    Ponding Allowed ........ NO 
    Water Quality .......... NO 
  Flow Routing Method ...... KINWAVE 
  Starting Date ............ JAN-01-2005 00:00:00 
  Ending Date .............. JAN-01-2005 02:00:00 
  Antecedent Dry Days ...... 0.0 
  Report Time Step ......... 00:01:00 
  Routing Time Step ........ 60.00 sec 
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  **************************        Volume        Volume 
  Flow Routing Continuity        acre-feet      10^6 gal 
  **************************     ---------     --------- 
  Dry Weather Inflow .......         0.000         0.000 
  Wet Weather Inflow .......         0.000         0.000 
  Groundwater Inflow .......         0.000         0.000 
  RDII Inflow ..............         0.000         0.000 
  External Inflow ..........        14.990         4.885 
  External Outflow .........         9.809         3.196 
  Flooding Loss ............         0.000         0.000 
  Evaporation Loss .........         0.000         0.000 
  Exfiltration Loss ........         0.000         0.000 
  Initial Stored Volume ....         0.000         0.000 
  Final Stored Volume ......         5.173         1.686 
  Continuity Error (%) .....         0.057 
   
   
  ******************************** 
  Highest Flow Instability Indexes 
  ******************************** 
  Link 210 (4) 
  Link 150_DL (1) 
  Link 240 (1) 
  Link 120_DL (1) 
  Link 115_DL (1) 
   
   
  ************************* 
  Routing Time Step Summary 
  ************************* 
  Minimum Time Step           :    60.00 sec 
  Average Time Step           :    60.00 sec 
  Maximum Time Step           :    60.00 sec 
  Percent in Steady State     :     0.00 
  Average Iterations per Step :     1.58 
  Percent Not Converging      :     0.00 
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  ****************** 
  Node Depth Summary 
  ****************** 
   
  --------------------------------------------------------------------------------- 
                                 Average  Maximum  Maximum  Time of Max    Reported 
                                   Depth    Depth      HGL   Occurrence   Max Depth 
  Node                 Type         Feet     Feet     Feet  days hr:min        Feet 
  --------------------------------------------------------------------------------- 
  110                  JUNCTION     0.50     0.74  5048.74     0  01:01        0.74 
  145                  JUNCTION     0.00     0.00  5017.00     0  00:00        0.00 
  150                  JUNCTION     0.10     0.10  5014.10     0  00:01        0.10 
  340_DS               JUNCTION     1.36     2.10  5026.60     0  01:15        2.10 
  120                  JUNCTION     0.00     0.00  5044.00     0  00:00        0.00 
  115                  JUNCTION     0.49     0.74  5044.74     0  01:02        0.74 
  143                  JUNCTION     0.00     0.00  5019.00     0  00:00        0.00 
  1                    OUTFALL      0.00     0.00  5011.73     0  00:00        0.00 
  370                  STORAGE      2.27     3.94  5016.44     0  01:24        3.94 
  340                  STORAGE      1.93     3.39  5034.39     0  01:15        3.39 
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  ******************* 
  Node Inflow Summary 
  ******************* 
   
  ------------------------------------------------------------------------------------------------- 
                                  Maximum  Maximum                  Lateral       Total        Flow 
                                  Lateral    Total  Time of Max      Inflow      Inflow     Balance 
                                   Inflow   Inflow   Occurrence      Volume      Volume       Error 
  Node                 Type           CFS      CFS  days hr:min    10^6 gal    10^6 gal     Percent 
  ------------------------------------------------------------------------------------------------- 
  110                  JUNCTION      7.38     7.38     0  01:01       0.236       0.235       0.000 
  145                  JUNCTION     13.13    13.13     0  00:51       0.389       0.388       0.000 
  150                  JUNCTION     81.31    81.31     0  00:41        1.56        1.56       0.000 
  340_DS               JUNCTION      0.00    74.74     0  01:15           0        2.29       0.000 
  120                  JUNCTION     76.07   123.34     0  00:41        1.81        2.94       0.000 
  115                  JUNCTION     42.15    47.27     0  00:41       0.899        1.13       0.000 
  143                  JUNCTION      0.00     0.00     0  00:00           0           0       0.000 
gal 
  1                    OUTFALL       0.00   103.43     0  01:24           0         3.2       0.000 
  370                  STORAGE       0.00   132.47     0  00:53           0        4.18      -0.015 
  340                  STORAGE       0.00   123.34     0  00:41           0        2.94      -0.004 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   



Page 5 of 7 
WISE FARMS_100 YEAR 
 

  ********************** 
  Node Surcharge Summary 
  ********************** 
   
  Surcharging occurs when water rises above the top of the highest conduit. 
  --------------------------------------------------------------------- 
                                               Max. Height   Min. Depth 
                                   Hours       Above Crown    Below Rim 
  Node                 Type      Surcharged           Feet         Feet 
  --------------------------------------------------------------------- 
  110                  JUNCTION        2.00          0.736        4.264 
  145                  JUNCTION        2.00          0.000        6.000 
  150                  JUNCTION        2.00          0.100        0.900 
  340_DS               JUNCTION        2.00          2.098        1.902 
  120                  JUNCTION        2.00          0.000       20.000 
  115                  JUNCTION        2.00          0.736       19.264 
  143                  JUNCTION        2.00          0.000        5.000 
  370                  STORAGE         2.00          3.940       16.060 
  340                  STORAGE         2.00          3.388       16.612 
   
   
  ********************* 
  Node Flooding Summary 
  ********************* 
   
  No nodes were flooded. 
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  ********************** 
  Storage Volume Summary 
  ********************** 
   
  -------------------------------------------------------------------------------------------------- 
                         Average     Avg  Evap Exfil       Maximum     Max    Time of Max    Maximum 
                          Volume    Pcnt  Pcnt  Pcnt        Volume    Pcnt     Occurrence    Outflow 
  Storage Unit          1000 ft3    Full  Loss  Loss      1000 ft3    Full    days hr:min        CFS 
  -------------------------------------------------------------------------------------------------- 
  370                     99.066      11     0     0       171.714      20       0  01:24     103.43 
  340                     84.239      10     0     0       147.657      17       0  01:14      74.74 
   
   
  *********************** 
  Outfall Loading Summary 
  *********************** 
   
  ----------------------------------------------------------- 
                         Flow       Avg       Max       Total 
                         Freq      Flow      Flow      Volume 
  Outfall Node           Pcnt       CFS       CFS    10^6 gal 
  ----------------------------------------------------------- 
  1                     93.33     63.94    103.43       3.196 
  ----------------------------------------------------------- 
  System                93.33     63.94    103.43       3.196 
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  ******************** 
  Link Flow Summary 
  ******************** 
   
  ----------------------------------------------------------------------------- 
                                 Maximum  Time of Max   Maximum    Max/    Max/ 
                                  |Flow|   Occurrence   |Veloc|    Full    Full 
  Link                 Type          CFS  days hr:min    ft/sec    Flow   Depth 
  ----------------------------------------------------------------------------- 
  145_DL               DUMMY       13.13     0  00:51 
  150_DL               DUMMY       81.31     0  00:41 
  240                  CONDUIT     74.71     0  01:17     11.21    0.54    0.52 
  120_DL               DUMMY      123.34     0  00:41 
  115_DL               DUMMY       47.27     0  00:41 
  144                  CONDUIT      0.00     0  00:00      0.00    0.00    0.00 
  210                  CONDUIT      7.38     0  01:02      5.49    0.13    0.25 
  370_OUTLET           DUMMY      103.43     0  01:24 
  340_OUTLET           DUMMY       74.74     0  01:15 
   
   
  ************************* 
  Conduit Surcharge Summary 
  ************************* 
   
  No conduits were surcharged. 
   
 
  Analysis begun on:  Thu Jun 02 09:23:28 2016 
  Analysis ended on:  Thu Jun 02 09:23:28 2016 
  Total elapsed time: < 1 sec 
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GRASS SWALE DESIGN for DP A-1
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GRASS SWALE DESIGN for DP 3
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Grass Swale for DP A-1

Discharge = 34.2 CFS 
Bottom Width = 5 ft 
Depth = 18 inch
Side Slope = 5:1 
Longitudinal Slope= 1.1%
Top Width = 20 ft 
Lining = Grass

Grass Swale for DP 3

Discharge = 21.8 CFS 
Bottom Width = 5 ft 
Depth = 18 inch
Side Slope = 5:1 
Longitudinal Slope= 1.0%
Top Width = 20 ft
 Lining = Grass
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Town Acceptance 

 
This report has been reviewed and found to be in general compliance 
with the Town of Erie Standards and Specifications for Design and 
Construction and other Town requirements. THE ACCURACY AND 
VALIDITY OF THE ENGINEERING DESIGN, DETAILS, DIMENSIONS, 
QUANTITIES, AND CONCEPTS IN THIS REPORT REMAINS THE SOLE 
RESPONSIBILITY OF THE PROFESSIONAL ENGINEER WHOSE STAMP 
AND SIGNATURE APPEAR HEREON.  

 
 
 
 
Accepted by: ____________________________________   _____________                 

Deputy Public Works Director  Date   
 

 
If during the construction process or at any time within one year following the 
acceptance by the TOWN of the completed improvements, any deficiencies or 
errors are discovered in the construction plans, specifications, drainage reports, or 
the actual constructed improvements, the TOWN shall have the right to require the 
developer to make any and all corrections which may be deemed necessary by the 
TOWN.    
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I. SITE DESCRIPTION 

 
The “Wise Farms” project is a planned single family residential subdivision, with a 
mixture of parks and open space. The project will be built in two phases, a north phase 
and a south phase.  

 
The north phase is an 86 acre residential subdivision located in the Town of Erie, and 
bounded by Jasper Road to the north, N. 119th Street to the east and a RTD right-of-
way spur to the south. The north phase is bisected by the Lower Boulder Ditch South 
Supply Channel. An electrical transmission line easement crosses the project site in the 
southwest corner, running from northwest to southeast. An existing sanitary sewer main 
and easement runs north to south near the west edge of the north phase. 

 
The South phase is an 82 acre residential subdivision located in the Town of Erie and 
bounded by RTD right of way on the north, N 119th Street to the east, and Brownsville 
subdivision to the South. An existing 75 foot electrical easement and overhead 
transmission line crosses the project site running from the northwest corner to the 
southeast corner of the site. There is an existing 30’ regional trail easement, as well as 
a 15’ existing communication easement along the north edge of the site. A 30 foot 
Encana pipeline easement, 20 foot pipeline construction easement, and a 30 foot 
waterline easement are proposed in the northeast corner of the south phase 
 
The project consists of the development of 45 home sites in the north phase and 57 
home sites in the south, and the roadways and utility infrastructure to support them; 
which includes water, sanitary sewer, and storm sewer. 
 
 
II. WATER DISTIBUTION SYSTEM 
 
The water distribution system for this development will be tied into two existing water 
mains, one to the north and one to the south. This will provide a looped system for 
redundancy and consistent supply and quality.  
 
The north connection is located at the south end of Lombardi Street in the Kenosha 
Farms subdivision. The existing main is zone 2 and is at an initial pressure of 90 psi. A 
water line will be installed from this connection point south through private property to 
Jasper Road. The Waterline will be installed along Jasper road to the site. 
 
The south connection is located in N 119th Street at Tynan Drive just south of the site. 
The existing main is a zone 3 connection and is at an initial pressure of 90 psi. A water 
line will be installed from this connection point to the north along N 119th Street to the 
site. 
 



 

 

A pressure reducing valve (PRV) will be installed on the water line from the south 
connection and is modeled at 61.1 PSI taking this water line from a zone 3 down to a 
zone 2. A connection will be made from the north phase to the south phase.  
 
The water system is modeled using specifications from the town of Erie Standards and 
Specifications. This places the average demand at 140 gallons per capita per day. This 
demand was multiplied by an estimated 2.79 people per unit to an average demand per 
unit of 0.271 gallons per minute. The max demand was modeled as 2.6 times the 
average demand. The max hour demand was modeled as 3.9 times the average 
demand. The site demands as well as two existing dwelling units were included in the 
water model. In the south parcel of the site, accessory dwelling units are being 
proposed. The demands of these units are accounted for by assuming a demand 1.5 
times the standard demand, which brings the demand for the south to 210 gallons per 
capita per day. 
 
Seven scenarios were modeled, average day, max day, max hour day, fire flow 
analysis, fire flow demand with no flow from the north, fire flow demand with no flow 
from the south, and fire flow demand with fire flow at J15. Fire flow demands were 
modeled with max day flows and at 1000 gallons per minute at each fire flow node 
modeled. 
 
 

WATER MODEL SUMMARY – NO FIRE FLOW 

SCENARIO MIN 
PRESSURE 

MIN 
PRESSURE 
AT NODE 

MAX ONSITE 
PRESSURE 

MAX PRESSURE 
AT NODE 

AVERAGE 
DAY 55.3 J16 83.9 J25 

MAX DAY 55.1 J16 83.8 J25 
MAX HOUR 55.1 J16 83.8 J25 

 
 

MINIMUM SYSTEM PRESSURES WITH FIRE FLOW 

SCENARIO FIRE FLOW 
AT NODE 

RESIDUAL 
AT FIRE 
FLOW 
NODE 

NODE WITH 
MIN 

SYSTEM 
PRESSURE 

MIN 
SYSTEM 

PRESSURE 

FIRE FLOW J15 51.4 J16 49.0 
FIRE FLOW – NO 

NORTH CONNECTION J15 46.2 J16 43.8 

FIRE FLOW – NO 
SOUTH CONNECTION J15 25.4 J16 23.0 

FIRE FLOW AT J14 J14 45.0 J16 49.4 
 
  



 

 

 
MIN RESIDUAL AT FIRE FLOW NODE 

SCENARIO FIRE FLOW 
NODE RESIDUAL AT NODE 

FIRE FLOW J16 43.9 
FIRE FLOW – NO NORTH 

CONNECTION J16 38.7 

FIRE FLOW – NO SOUTH 
CONNECTION J16 20.0 

 
 
III. SANITARY COLLECTION SYSTEM 
 
The sanitary collection system for this development will be tied into two existing sanitary 
mains, both on the north end of the north phase of the site. These connections will 
serve both phases of the project. The western connection serves the western portion of 
the north phase, while the eastern connection serves the eastern portion of the north 
phase as well as the entire south phase. 
 
The sanitary system is designed using specifications from the town of Erie Standards 
and Specifications. This places the average residential flow at 90 gallons per capita per 
day. This flow was multiplied by an estimated 2.79 people per unit to an average flow 
per unit of 251.1 gallons per day. In the south parcel, accessory dwelling units are being 
proposed. The flows of these units are accounted for by assuming 1.5 times the 
standard flow, which brings the average residential flow for the south to 135 gallons per 
capita per day or per unit, 376.7 gallons per day. The peaking factor was calculated 
using the equation (taken from the Erie Standards and Specifications): 
 
PF=3.8 / (ADF)0.17  (where ADF = Annual average daily flow in MGD) and 2.5< PF >5 
 

 SANITARY FLOWS 

PIPE NUMBER 
OF UNITS 

AVERAGE 
FLOW 
(MGD) 

CALCULATED 
PEAKING 
FACTOR 

PEAKING 
FACTOR 

PEAK 
FLOW 
(MGD) 

PIPE 
CAPACITY 

(MGD) 
WESTERN 

CONNECTION 
8” PVC 

24 0.0060 9.06 
 

5 0.0300 0.57 

SOUTH 
CONNECTION 

8” PVC 
57 0.0215 7.30 

 
5 0.1075 0.57 

EAST + SOUTH 
CONNECTION 

 8” PVC 
63 0.0230 7.22 

 
5 0.1150 0.57 

EASTERN 
CONNECTION 

12” PVC 
77 0.0265 7.04 

 
5 0.1325 2.12 

 
 



 

 

 
IV. CONCLUSIONS 
 
The water system will be sufficient to supply greater than 40 psi during max hour 
conditions and greater than 43 psi static.  The system will also be able to provide 
greater than 20 psi residual during max day and fire flow conditions at any node even if 
there is a water main break on either of the feed lines.  
 
The proposed sanitary system will be sufficient for the collection of all sanitary flows 
even during peak flows.  
 
Based on the findings of this report, the proposed infrastructure will support the 
requirements of the proposed development per the town of Erie Standards and 
Specifications.  
 
 
V. REFERENCES 
 
Standards and Specifications, Town of Erie, Colorado, www.erieco.gov 
 
 
VI. APPENDIX 
 

A. APPENDIX A – WATER SYSTEM CALCULATIONS 
B. APPENDIX B – SANITARY SYSTEM CALCULATIONS 

 



WATER SYSTEM DEMANDS  



NODE UNITS
EFFECTIVE 

UNITS*
AVERAGE 

DAY (GPM)
MAX DAY MAX HOUR

J1 7 11 2.848 7.405 11.108
J2 8 12 3.255 8.463 12.695
J4 7 11 2.848 7.405 11.108
J5 2 3 0.814 2.116 3.174
J6 2 3 0.814 2.116 3.174
J7 0 0 0.000 0.000 0.000
J8 4 6 1.628 4.232 6.347
J9 4 6 1.628 4.232 6.347

J10 5 8 2.034 5.289 7.934
J11 6 9 2.441 6.347 9.521
J13 4 6 1.628 4.232 6.347
J14 4 6 1.628 4.232 6.347
J15 2 3 0.814 2.116 3.174
J16 2 3 0.814 2.116 3.174
J17 3 0.814 2.116 3.174
J18 4 1.085 2.821 4.232
J19 5 1.356 3.526 5.289
J20 2 0.543 1.411 2.116
J21 3 0.814 2.116 3.174
J22 5 1.356 3.526 5.289
J23 3 0.814 2.116 3.174
J24 5 1.356 3.526 5.289
J25 0 0.000 0.000 0.000
J26 7 1.899 4.937 7.405
J27 8 2.170 5.642 8.463
J28 0 0.000 0.000 0.000
J29 0 0.000 0.000 0.000
J30 0 0.000 0.000 0.000
J31 0 0.000 0.000 0.000
J32 1 0.271 0.705 1.058
J33 0 0.000 0.000 0.000
J34 1 0.271 0.705 1.058
J35 0 0.000 0.000 0.000
J36 0 0.000 0.000 0.000
J37 0 0.000 0.000 0.000

*EFFECTIVE UNITS INCLUDES ACCESSORY DWELLING UNITS

ASSUMPTIONS FOR MODEL:
140 GPCD
2.79 PEOPLE PER UNIT
MD/AD = 2.6
MH/AD = 3.9
HAZEN WILLIAMS FOR 8" AND 10" PIPE C = 100
HAZEN WILLIAMS FOR 16" PIPE C = 110
MANNINGS n = 0.011
DARCY-WEISENBACH E = 0.0009

WATER DEMANDS



WATER SYSTEM SCHEMATIC 
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Active Scenario:  AVERAGE DAY

Hydraulic Grade
(Stop)

(ft)

Hydraulic
Grade (Start)

(ft)

Velocity
(ft/s)

Flow
(gpm)

Hazen-
Williams C

MaterialDiam
eter
(in)

Stop
Node

Start
Node

Length
(Scaled)

(ft)

Label

5,218.005,218.000.06-35.94110.0PVC16.0R1J2819.71P38

5,305.675,305.670.000.00100.0PVC12.0J36J372,550.03P34

5,305.675,305.670.000.00100.0PVC12.0R2J3642.89P35

5,305.675,305.670.000.00100.0PVC12.0J37PRV-1364.51P32

5,217.935,217.930.000.00100.0PVC8.0PRV-1J1574.84P36

5,217.985,217.990.1035.94100.0PVC12.0J31J30949.52P43

5,218.005,218.000.0635.94110.0PVC16.0J29J282,120.51P39

5,217.995,218.000.0635.94110.0PVC16.0J30J292,668.75P40

5,217.975,217.970.000.27100.0PVC12.0J34J331,577.67P37

5,217.975,217.970.000.00100.0PVC12.0J35J34120.64P33

5,217.975,217.980.1035.94100.0PVC12.0J32J311,058.17P42

5,217.975,217.970.1035.67100.0PVC12.0J33J32256.66P41

5,217.975,217.970.1035.40100.0PVC12.0J20J33411.41P1

5,217.965,217.970.1015.74100.0PVC8.0J19J20359.78P2

5,217.955,217.960.1625.09100.0PVC8.0J17J19280.92P3

5,217.955,217.950.011.08100.0PVC8.0J18J17450.22P4

5,217.935,217.950.1523.19100.0PVC8.0J4J17827.85P5

5,217.935,217.930.069.30100.0PVC8.0J5J4637.69P6

5,217.935,217.930.010.81100.0PVC8.0J6J5254.09P7

5,217.935,217.930.000.00100.0PVC8.0J7J5357.65P8

5,217.935,217.930.057.68100.0PVC8.0J8J5460.40P9

5,217.935,217.930.011.63100.0PVC8.0J9J8245.51P10

5,217.935,217.930.00-0.05100.0PVC8.0J13J11466.09P11

5,217.935,217.930.011.63100.0PVC8.0J14J13275.13P12

5,217.935,217.930.02-3.31100.0PVC8.0J15J13459.46P13

5,217.935,217.930.010.81100.0PVC8.0J16J15396.64P14

5,217.935,217.930.03-4.94100.0PVC8.0J1J15282.28P15

5,217.935,217.930.05-7.79100.0PVC8.0J2J1589.92P17

5,217.935,217.930.07-11.04100.0PVC8.0J4J2378.58P19

5,217.975,217.960.07-10.71100.0PVC8.0J27J19442.87P20

5,217.975,217.970.03-5.18100.0PVC8.0J26J27361.38P21

5,217.975,217.970.02-3.43100.0PVC8.0J24J26352.35P22

5,217.975,217.970.000.00100.0PVC12.0J25J24340.94P23

5,217.975,217.970.03-10.60100.0PVC12.0J21J22320.42P24

5,217.975,217.970.05-19.12100.0PVC12.0J20J21207.11P25

5,217.975,217.970.057.70100.0PVC8.0J27J21382.28P26

5,217.975,217.970.023.64100.0PVC8.0J26J22515.13P27

5,217.975,217.970.01-4.79100.0PVC12.0J23J24517.72P28

5,217.975,217.970.02-5.60100.0PVC12.0J22J23264.88P29

5,217.935,217.930.034.42100.0PVC8.0J10J8412.54P30

5,217.935,217.930.022.39100.0PVC8.0J11J10431.13P31
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Active Scenario:  AVERAGE DAY

Pressure
(psi)

Hydraulic Grade
(ft)

Demand
(gpm)

LabelID

62.75,217.932.85J144

99.65,305.670.00J37205

90.45,218.000.00J28214

99.85,305.670.00J36219

87.55,217.980.00J31384

86.15,217.970.00J33386

84.95,217.970.00J35388

86.55,217.990.00J30438

75.75,218.000.00J29441

84.35,217.970.27J34448

85.85,217.970.27J32451

83.15,217.970.54J20470

81.95,217.961.36J19472

82.35,217.950.81J17476

80.55,217.951.08J18478

70.95,217.932.85J4480

73.35,217.930.81J5482

69.15,217.930.81J6484

75.35,217.930.00J7486

68.95,217.931.63J8488

67.75,217.931.63J9490

60.85,217.932.44J11494

58.45,217.931.63J13496

59.75,217.931.63J14498

57.65,217.930.81J15500

55.35,217.930.81J16502

68.15,217.933.25J2507

80.05,217.972.17J27512

80.95,217.971.90J26514

79.65,217.971.36J24516

83.95,217.970.00J25518

82.25,217.971.36J22520

82.15,217.970.81J21522

81.85,217.970.81J23527

64.85,217.932.03J10530

CVL CONSULTANTS, INC.Page 1 of 112/21/2016
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Active Scenario:  MAX DAY

Hydraulic Grade
(Stop)

(ft)

Hydraulic
Grade (Start)

(ft)

Velocity
(ft/s)

Flow
(gpm)

Hazen-
Williams C

MaterialDiam
eter
(in)

Stop
Node

Start
Node

Length
(Scaled)

(ft)

Label

5,218.005,218.000.14-89.20110.0PVC16.0R1J2819.71P38

5,305.675,305.670.01-4.26100.0PVC12.0J36J372,550.03P34

5,305.675,305.670.01-4.26100.0PVC12.0R2J3642.89P35

5,305.675,305.670.01-4.26100.0PVC12.0J37PRV-1364.51P32

5,217.625,217.620.03-4.27100.0PVC8.0PRV-1J1574.84P36

5,217.915,217.950.2589.20100.0PVC12.0J31J30949.52P43

5,217.985,218.000.1489.20110.0PVC16.0J29J282,120.51P39

5,217.955,217.980.1489.20110.0PVC16.0J30J292,668.75P40

5,217.855,217.850.000.71100.0PVC12.0J34J331,577.67P37

5,217.855,217.850.000.00100.0PVC12.0J35J34120.64P33

5,217.865,217.910.2589.20100.0PVC12.0J32J311,058.17P42

5,217.855,217.860.2588.49100.0PVC12.0J33J32256.66P41

5,217.835,217.850.2587.79100.0PVC12.0J20J33411.41P1

5,217.805,217.830.2538.53100.0PVC8.0J19J20359.78P2

5,217.765,217.800.3960.98100.0PVC8.0J17J19280.92P3

5,217.765,217.760.022.82100.0PVC8.0J18J17450.22P4

5,217.645,217.760.3656.04100.0PVC8.0J4J17827.85P5

5,217.625,217.640.1522.74100.0PVC8.0J5J4637.69P6

5,217.625,217.620.012.12100.0PVC8.0J6J5254.09P7

5,217.625,217.620.000.00100.0PVC8.0J7J5357.65P8

5,217.615,217.620.1218.50100.0PVC8.0J8J5460.40P9

5,217.615,217.610.034.23100.0PVC8.0J9J8245.51P10

5,217.615,217.610.01-1.60100.0PVC8.0J13J11466.09P11

5,217.615,217.610.034.23100.0PVC8.0J14J13275.13P12

5,217.615,217.610.06-10.06100.0PVC8.0J15J13459.46P13

5,217.615,217.610.012.12100.0PVC8.0J16J15396.64P14

5,217.625,217.610.09-14.29100.0PVC8.0J1J15282.28P15

5,217.635,217.620.11-17.43100.0PVC8.0J2J1589.92P17

5,217.645,217.630.17-25.90100.0PVC8.0J4J2378.58P19

5,217.825,217.800.17-25.98100.0PVC8.0J27J19442.87P20

5,217.825,217.820.08-12.60100.0PVC8.0J26J27361.38P21

5,217.825,217.820.05-8.47100.0PVC8.0J24J26352.35P22

5,217.825,217.820.000.00100.0PVC12.0J25J24340.94P23

5,217.835,217.820.08-26.71100.0PVC12.0J21J22320.42P24

5,217.835,217.830.14-47.84100.0PVC12.0J20J21207.11P25

5,217.825,217.830.1219.02100.0PVC8.0J27J21382.28P26

5,217.825,217.820.069.06100.0PVC8.0J26J22515.13P27

5,217.825,217.820.03-12.00100.0PVC12.0J23J24517.72P28

5,217.825,217.820.04-14.12100.0PVC12.0J22J23264.88P29

5,217.615,217.610.0610.04100.0PVC8.0J10J8412.54P30

5,217.615,217.610.034.75100.0PVC8.0J11J10431.13P31
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Active Scenario:  MAX DAY

Pressure
(psi)

Hydraulic Grade
(ft)

Demand
(gpm)

LabelID

62.65,217.627.40J144

99.65,305.670.00J37205

90.45,218.000.00J28214

99.85,305.670.00J36219

87.55,217.910.00J31384

86.05,217.850.00J33386

84.95,217.850.00J35388

86.55,217.950.00J30438

75.75,217.980.00J29441

84.25,217.850.70J34448

85.85,217.860.70J32451

83.05,217.831.41J20470

81.95,217.803.53J19472

82.25,217.762.12J17476

80.45,217.762.82J18478

70.85,217.647.40J4480

73.25,217.622.12J5482

69.05,217.622.12J6484

75.25,217.620.00J7486

68.85,217.614.23J8488

67.65,217.614.23J9490

60.65,217.616.35J11494

58.25,217.614.23J13496

59.65,217.614.23J14498

57.55,217.612.12J15500

55.15,217.612.12J16502

67.95,217.638.46J2507

80.05,217.825.64J27512

80.85,217.824.94J26514

79.55,217.823.53J24516

83.85,217.820.00J25518

82.15,217.823.53J22520

82.05,217.832.12J21522

81.75,217.822.12J23527

64.75,217.615.29J10530
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Active Scenario:  MAX HOUR

Hydraulic Grade
(Stop)

(ft)

Hydraulic
Grade (Start)

(ft)

Velocity
(ft/s)

Flow
(gpm)

Hazen-
Williams C

MaterialDiam
eter
(in)

Stop
Node

Start
Node

Length
(Scaled)

(ft)

Label

5,218.005,218.000.17-103.88110.0PVC16.0R1J2819.71P38

5,305.675,305.650.10-36.29100.0PVC12.0J36J372,550.03P34

5,305.675,305.670.10-36.29100.0PVC12.0R2J3642.89P35

5,305.655,305.640.10-36.29100.0PVC12.0J37PRV-1364.51P32

5,217.625,217.580.23-36.30100.0PVC8.0PRV-1J1574.84P36

5,217.885,217.940.29103.88100.0PVC12.0J31J30949.52P43

5,217.975,218.000.17103.88110.0PVC16.0J29J282,120.51P39

5,217.945,217.970.17103.88110.0PVC16.0J30J292,668.75P40

5,217.805,217.800.001.06100.0PVC12.0J34J331,577.67P37

5,217.805,217.800.000.00100.0PVC12.0J35J34120.64P33

5,217.815,217.880.29103.88100.0PVC12.0J32J311,058.17P42

5,217.805,217.810.29102.82100.0PVC12.0J33J32256.66P41

5,217.775,217.800.29101.77100.0PVC12.0J20J33411.41P1

5,217.745,217.770.2641.01100.0PVC8.0J19J20359.78P2

5,217.705,217.740.3961.57100.0PVC8.0J17J19280.92P3

5,217.705,217.700.034.23100.0PVC8.0J18J17450.22P4

5,217.595,217.700.3554.16100.0PVC8.0J4J17827.85P5

5,217.565,217.590.1726.37100.0PVC8.0J5J4637.69P6

5,217.565,217.560.023.17100.0PVC8.0J6J5254.09P7

5,217.565,217.560.000.00100.0PVC8.0J7J5357.65P8

5,217.555,217.560.1320.02100.0PVC8.0J8J5460.40P9

5,217.555,217.550.046.35100.0PVC8.0J9J8245.51P10

5,217.555,217.550.06-10.13100.0PVC8.0J13J11466.09P11

5,217.555,217.550.046.35100.0PVC8.0J14J13275.13P12

5,217.575,217.550.15-22.83100.0PVC8.0J15J13459.46P13

5,217.575,217.570.023.17100.0PVC8.0J16J15396.64P14

5,217.585,217.570.19-29.18100.0PVC8.0J1J15282.28P15

5,217.585,217.580.03-3.99100.0PVC8.0J2J1589.92P17

5,217.595,217.580.11-16.69100.0PVC8.0J4J2378.58P19

5,217.765,217.740.16-25.85100.0PVC8.0J27J19442.87P20

5,217.765,217.760.08-12.80100.0PVC8.0J26J27361.38P21

5,217.765,217.760.06-9.54100.0PVC8.0J24J26352.35P22

5,217.765,217.760.000.00100.0PVC12.0J25J24340.94P23

5,217.775,217.770.10-33.96100.0PVC12.0J21J22320.42P24

5,217.775,217.770.17-58.64100.0PVC12.0J20J21207.11P25

5,217.765,217.770.1421.51100.0PVC8.0J27J21382.28P26

5,217.765,217.770.0710.67100.0PVC8.0J26J22515.13P27

5,217.775,217.760.04-14.82100.0PVC12.0J23J24517.72P28

5,217.775,217.770.05-18.00100.0PVC12.0J22J23264.88P29

5,217.555,217.550.057.32100.0PVC8.0J10J8412.54P30

5,217.555,217.550.00-0.61100.0PVC8.0J11J10431.13P31

CVL CONSULTANTS, INC.Page 1 of 112/21/2016
WISE FARMS WATERGEMS MODEL 12-21-16.wtg



Active Scenario:  MAX HOUR

Pressure
(psi)

Hydraulic Grade
(ft)

Demand
(gpm)

LabelID

62.55,217.5811.11J144

99.65,305.650.00J37205

90.45,218.000.00J28214

99.85,305.670.00J36219

87.55,217.880.00J31384

86.05,217.800.00J33386

84.95,217.800.00J35388

86.55,217.940.00J30438

75.75,217.970.00J29441

84.25,217.801.06J34448

85.85,217.811.06J32451

83.05,217.772.12J20470

81.85,217.745.29J19472

82.25,217.703.17J17476

80.45,217.704.23J18478

70.85,217.5911.11J4480

73.25,217.563.17J5482

68.95,217.563.17J6484

75.15,217.560.00J7486

68.85,217.556.35J8488

67.55,217.556.35J9490

60.65,217.559.52J11494

58.25,217.556.35J13496

59.65,217.556.35J14498

57.55,217.573.17J15500

55.15,217.573.17J16502

67.95,217.5812.69J2507

79.95,217.768.46J27512

80.85,217.767.41J26514

79.55,217.765.29J24516

83.85,217.760.00J25518

82.15,217.775.29J22520

82.05,217.773.17J21522

81.75,217.773.17J23527

64.75,217.557.93J10530
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Active Scenario:  MAX DAY WITH FIRE FLOW

Is Fire Flow Run
Balanced?

Junction w/
Minimum
Pressure
(System)

Pressure
(Calculated

System Lower
Limit)
(psi)

Pressure
(Calculated
Residual)

(psi)

Flow (Total
Available)

(gpm)

Flow (Total
Needed)
(gpm)

Fire Flow
(Needed)

(gpm)

Satisfies Fire
Flow

Constraints?

Fire Flow
Iterations

ZoneLabel

TrueJ1651.258.61,008.401,007.401,000.00True2ZONE - 2J1

(N/A)(N/A)(N/A)(N/A)(N/A)(N/A)1,000.00(N/A)(N/A)ZONE - 3J37

(N/A)(N/A)(N/A)(N/A)(N/A)(N/A)1,000.00(N/A)(N/A)ZONE - 2J28

(N/A)(N/A)(N/A)(N/A)(N/A)(N/A)1,000.00(N/A)(N/A)ZONE - 3J36

(N/A)(N/A)(N/A)(N/A)(N/A)(N/A)1,000.00(N/A)(N/A)ZONE - 2J31

(N/A)(N/A)(N/A)(N/A)(N/A)(N/A)1,000.00(N/A)(N/A)ZONE - 2J33

(N/A)(N/A)(N/A)(N/A)(N/A)(N/A)1,000.00(N/A)(N/A)ZONE - 2J35

(N/A)(N/A)(N/A)(N/A)(N/A)(N/A)1,000.00(N/A)(N/A)ZONE - 2J30

(N/A)(N/A)(N/A)(N/A)(N/A)(N/A)1,000.00(N/A)(N/A)ZONE - 2J29

TrueJ1654.078.01,001.701,000.701,000.00True2ZONE - 2J34

TrueJ1654.182.61,001.701,000.701,000.00True2ZONE - 2J32

TrueJ1653.979.41,002.411,001.411,000.00True2ZONE - 2J20

TrueJ1653.777.81,004.531,003.531,000.00True2ZONE - 2J19

TrueJ1653.377.41,003.121,002.121,000.00True2ZONE - 2J17

TrueJ1653.369.71,003.821,002.821,000.00True2ZONE - 2J18

TrueJ1651.965.71,008.401,007.401,000.00True2ZONE - 2J4

TrueJ1651.265.01,003.121,002.121,000.00True2ZONE - 2J5

TrueJ1651.257.51,003.121,002.121,000.00True2ZONE - 2J6

TrueJ1651.262.41,001.001,000.001,000.00True2ZONE - 2J7

TrueJ1650.859.51,005.231,004.231,000.00True2ZONE - 2J8

TrueJ1650.855.11,005.231,004.231,000.00True2ZONE - 2J9

TrueJ1650.151.31,007.351,006.351,000.00True2ZONE - 2J11

TrueJ1649.750.01,005.231,004.231,000.00True2ZONE - 2J13

TrueJ1649.747.81,005.231,004.231,000.00True2ZONE - 2J14

TrueJ1649.051.41,003.121,002.121,000.00True2ZONE - 2J15

TrueJ1551.443.91,003.121,002.121,000.00True2ZONE - 2J16

TrueJ1651.662.41,009.461,008.461,000.00True2ZONE - 2J2

TrueJ1653.975.51,006.641,005.641,000.00True2ZONE - 2J27

TrueJ1653.976.11,005.941,004.941,000.00True2ZONE - 2J26

TrueJ1653.974.71,004.531,003.531,000.00True2ZONE - 2J24

TrueJ1653.978.41,001.001,000.001,000.00True2ZONE - 2J25
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Active Scenario:  MAX DAY WITH FIRE FLOW

Is Fire Flow Run
Balanced?

Junction w/
Minimum
Pressure
(System)

Pressure
(Calculated

System Lower
Limit)
(psi)

Pressure
(Calculated
Residual)

(psi)

Flow (Total
Available)

(gpm)

Flow (Total
Needed)
(gpm)

Fire Flow
(Needed)

(gpm)

Satisfies Fire
Flow

Constraints?

Fire Flow
Iterations

ZoneLabel

TrueJ1653.977.91,004.531,003.531,000.00True2ZONE - 2J22

TrueJ1653.978.21,003.121,002.121,000.00True2ZONE - 2J21

TrueJ1653.977.21,003.121,002.121,000.00True2ZONE - 2J23

TrueJ1650.555.11,006.291,005.291,000.00True2ZONE - 2J10
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Active Scenario:  MAX DAY WITH FIRE FLOW - NO FLOW FROM NORTH CONNECTION

Is Fire Flow Run
Balanced?

Junction w/
Minimum
Pressure
(System)

Pressure
(Calculated

System Lower
Limit)
(psi)

Pressure
(Calculated
Residual)

(psi)

Flow (Total
Available)

(gpm)

Flow (Total
Needed)
(gpm)

Fire Flow
(Needed)

(gpm)

Satisfies Fire
Flow

Constraints?

Fire Flow
Iterations

ZoneLabel

TrueJ1646.453.81,008.401,007.401,000.00True2ZONE - 2J1

(N/A)(N/A)(N/A)(N/A)(N/A)(N/A)1,000.00(N/A)(N/A)ZONE - 3J37

(N/A)(N/A)(N/A)(N/A)(N/A)(N/A)1,000.00(N/A)(N/A)ZONE - 2J28

(N/A)(N/A)(N/A)(N/A)(N/A)(N/A)1,000.00(N/A)(N/A)ZONE - 3J36

(N/A)(N/A)(N/A)(N/A)(N/A)(N/A)1,000.00(N/A)(N/A)ZONE - 2J31

(N/A)(N/A)(N/A)(N/A)(N/A)(N/A)1,000.00(N/A)(N/A)ZONE - 2J33

(N/A)(N/A)(N/A)(N/A)(N/A)(N/A)1,000.00(N/A)(N/A)ZONE - 2J35

(N/A)(N/A)(N/A)(N/A)(N/A)(N/A)1,000.00(N/A)(N/A)ZONE - 2J30

(N/A)(N/A)(N/A)(N/A)(N/A)(N/A)1,000.00(N/A)(N/A)ZONE - 2J29

TrueJ1645.848.71,001.701,000.701,000.00True2ZONE - 2J34

TrueJ1645.852.61,001.701,000.701,000.00True2ZONE - 2J32

TrueJ1645.851.11,002.411,001.411,000.00True2ZONE - 2J20

TrueJ1645.851.61,004.531,003.531,000.00True2ZONE - 2J19

TrueJ1645.855.81,003.121,002.121,000.00True2ZONE - 2J17

TrueJ1645.848.11,003.821,002.821,000.00True2ZONE - 2J18

TrueJ1645.855.71,008.401,007.401,000.00True2ZONE - 2J4

TrueJ1645.556.71,003.121,002.121,000.00True2ZONE - 2J5

TrueJ1645.549.21,003.121,002.121,000.00True2ZONE - 2J6

TrueJ1645.554.11,001.001,000.001,000.00True2ZONE - 2J7

TrueJ1645.252.11,005.231,004.231,000.00True2ZONE - 2J8

TrueJ1645.247.71,005.231,004.231,000.00True2ZONE - 2J9

TrueJ1644.845.11,007.351,006.351,000.00True2ZONE - 2J11

TrueJ1644.444.31,005.231,004.231,000.00True2ZONE - 2J13

TrueJ1344.342.11,005.231,004.231,000.00True2ZONE - 2J14

TrueJ1643.846.21,003.121,002.121,000.00True2ZONE - 2J15

TrueJ1546.238.71,003.121,002.121,000.00True2ZONE - 2J16

TrueJ1646.054.61,009.461,008.461,000.00True2ZONE - 2J2

TrueJ1645.847.91,006.641,005.641,000.00True2ZONE - 2J27

TrueJ1645.848.11,005.941,004.941,000.00True2ZONE - 2J26

TrueJ1645.846.71,004.531,003.531,000.00True2ZONE - 2J24

TrueJ1645.850.41,001.001,000.001,000.00True2ZONE - 2J25
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Active Scenario:  MAX DAY WITH FIRE FLOW - NO FLOW FROM NORTH CONNECTION

Is Fire Flow Run
Balanced?

Junction w/
Minimum
Pressure
(System)

Pressure
(Calculated

System Lower
Limit)
(psi)

Pressure
(Calculated
Residual)

(psi)

Flow (Total
Available)

(gpm)

Flow (Total
Needed)
(gpm)

Fire Flow
(Needed)

(gpm)

Satisfies Fire
Flow

Constraints?

Fire Flow
Iterations

ZoneLabel

TrueJ1645.849.81,004.531,003.531,000.00True2ZONE - 2J22

TrueJ1645.850.01,003.121,002.121,000.00True2ZONE - 2J21

TrueJ1645.849.11,003.121,002.121,000.00True2ZONE - 2J23

TrueJ1645.048.31,006.291,005.291,000.00True2ZONE - 2J10
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Active Scenario:  MAX DAY WITH FIRE FLOW - NO FLOW FROM SOUTH CONNECTION

Is Fire Flow Run
Balanced?

Junction w/
Minimum
Pressure
(System)

Pressure
(Calculated

System Lower
Limit)
(psi)

Pressure
(Calculated
Residual)

(psi)

Flow (Total
Available)

(gpm)

Flow (Total
Needed)
(gpm)

Fire Flow
(Needed)

(gpm)

Satisfies Fire
Flow

Constraints?

Fire Flow
Iterations

ZoneLabel

TrueJ1624.231.21,008.401,007.401,000.00True2ZONE - 2J1

(N/A)(N/A)(N/A)(N/A)(N/A)(N/A)1,000.00(N/A)(N/A)ZONE - 3J37

(N/A)(N/A)(N/A)(N/A)(N/A)(N/A)1,000.00(N/A)(N/A)ZONE - 2J28

(N/A)(N/A)(N/A)(N/A)(N/A)(N/A)1,000.00(N/A)(N/A)ZONE - 3J36

(N/A)(N/A)(N/A)(N/A)(N/A)(N/A)1,000.00(N/A)(N/A)ZONE - 2J31

(N/A)(N/A)(N/A)(N/A)(N/A)(N/A)1,000.00(N/A)(N/A)ZONE - 2J33

(N/A)(N/A)(N/A)(N/A)(N/A)(N/A)1,000.00(N/A)(N/A)ZONE - 2J35

(N/A)(N/A)(N/A)(N/A)(N/A)(N/A)1,000.00(N/A)(N/A)ZONE - 2J30

(N/A)(N/A)(N/A)(N/A)(N/A)(N/A)1,000.00(N/A)(N/A)ZONE - 2J29

TrueJ1648.374.61,001.701,000.701,000.00True2ZONE - 2J34

TrueJ1648.879.51,001.701,000.701,000.00True2ZONE - 2J32

TrueJ1647.575.41,002.411,001.411,000.00True2ZONE - 2J20

TrueJ1645.672.41,004.531,003.531,000.00True2ZONE - 2J19

TrueJ1641.668.71,003.121,002.121,000.00True2ZONE - 2J17

TrueJ1641.661.11,003.821,002.821,000.00True2ZONE - 2J18

TrueJ1629.845.41,008.401,007.401,000.00True2ZONE - 2J4

TrueJ1627.943.21,003.121,002.121,000.00True2ZONE - 2J5

TrueJ1627.935.71,003.121,002.121,000.00True2ZONE - 2J6

TrueJ1627.940.61,001.001,000.001,000.00True2ZONE - 2J7

TrueJ1626.937.01,005.231,004.231,000.00True2ZONE - 2J8

TrueJ1626.932.61,005.231,004.231,000.00True2ZONE - 2J9

TrueJ1625.227.51,007.351,006.351,000.00True2ZONE - 2J11

TrueJ1624.225.31,005.231,004.231,000.00True2ZONE - 2J13

TrueJ1624.223.11,005.231,004.231,000.00True2ZONE - 2J14

TrueJ1623.025.31,003.121,002.121,000.00True2ZONE - 2J15

TrueJ1527.220.0969.601,002.121,000.00False3ZONE - 2J16

TrueJ1627.239.41,009.461,008.461,000.00True2ZONE - 2J2

TrueJ1646.871.21,006.641,005.641,000.00True2ZONE - 2J27

TrueJ1647.171.91,005.941,004.941,000.00True2ZONE - 2J26

TrueJ1647.270.61,004.531,003.531,000.00True2ZONE - 2J24

TrueJ1647.274.31,001.001,000.001,000.00True2ZONE - 2J25
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Active Scenario:  MAX DAY WITH FIRE FLOW - NO FLOW FROM SOUTH CONNECTION

Is Fire Flow Run
Balanced?

Junction w/
Minimum
Pressure
(System)

Pressure
(Calculated

System Lower
Limit)
(psi)

Pressure
(Calculated
Residual)

(psi)

Flow (Total
Available)

(gpm)

Flow (Total
Needed)
(gpm)

Fire Flow
(Needed)

(gpm)

Satisfies Fire
Flow

Constraints?

Fire Flow
Iterations

ZoneLabel

TrueJ1647.273.81,004.531,003.531,000.00True2ZONE - 2J22

TrueJ1647.374.11,003.121,002.121,000.00True2ZONE - 2J21

TrueJ1647.273.11,003.121,002.121,000.00True2ZONE - 2J23

TrueJ1626.132.01,006.291,005.291,000.00True2ZONE - 2J10
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Active Scenario:  MAX DAY FIRE FLOW AT J14

Hydraulic Grade
(Stop)

(ft)

Hydraulic
Grade (Start)

(ft)

Velocity
(ft/s)

Flow
(gpm)

Hazen-
Williams C

MaterialDiam
eter
(in)

Stop
Node

Start
Node

Length
(Scaled)

(ft)

Label

5,218.005,218.000.65-407.53110.0PVC16.0R1J2819.71P38

5,305.575,300.321.95-685.92100.0PVC12.0J36J372,550.03P34

5,305.675,305.571.95-685.92100.0PVC12.0R2J3642.89P35

5,300.325,299.571.95-685.92100.0PVC12.0J37PRV-1364.51P32

5,217.625,209.124.38-685.92100.0PVC8.0PRV-1J1574.84P36

5,216.485,217.221.16407.53100.0PVC12.0J31J30949.52P43

5,217.655,218.000.65407.53110.0PVC16.0J29J282,120.51P39

5,217.225,217.650.65407.53110.0PVC16.0J30J292,668.75P40

5,215.455,215.450.000.70100.0PVC12.0J34J331,577.67P37

5,215.455,215.450.000.00100.0PVC12.0J35J34120.64P33

5,215.655,216.481.16407.53100.0PVC12.0J32J311,058.17P42

5,215.455,215.651.15406.82100.0PVC12.0J33J32256.66P41

5,215.135,215.451.15406.12100.0PVC12.0J20J33411.41P1

5,214.495,215.131.40219.03100.0PVC8.0J19J20359.78P2

5,213.115,214.492.42379.32100.0PVC8.0J17J19280.92P3

5,213.115,213.110.022.82100.0PVC8.0J18J17450.22P4

5,209.125,213.112.39374.38100.0PVC8.0J4J17827.85P5

5,206.195,209.122.33365.16100.0PVC8.0J5J4637.69P6

5,206.195,206.190.012.12100.0PVC8.0J6J5254.09P7

5,206.195,206.190.000.00100.0PVC8.0J7J5357.65P8

5,204.125,206.192.30360.93100.0PVC8.0J8J5460.40P9

5,204.125,204.120.034.23100.0PVC8.0J9J8245.51P10

5,198.665,200.542.18340.83100.0PVC8.0J13J11466.09P11

5,190.425,198.666.41
1,004.2

3
100.0PVC8.0J14J13275.13P12

5,205.115,198.664.26-667.64100.0PVC8.0J15J13459.46P13

5,205.115,205.110.012.12100.0PVC8.0J16J15396.64P14

5,209.125,205.114.29-671.87100.0PVC8.0J1J15282.28P15

5,209.125,209.120.046.65100.0PVC8.0J2J1589.92P17

5,209.125,209.120.01-1.81100.0PVC8.0J4J2378.58P19

5,214.955,214.491.05-163.81100.0PVC8.0J27J19442.87P20

5,215.045,214.950.48-75.32100.0PVC8.0J26J27361.38P21

5,215.075,215.040.26-40.83100.0PVC8.0J24J26352.35P22

5,215.075,215.070.000.00100.0PVC12.0J25J24340.94P23

5,215.105,215.080.25-89.42100.0PVC12.0J21J22320.42P24

5,215.135,215.100.53-185.68100.0PVC12.0J20J21207.11P25

5,214.955,215.100.6094.14100.0PVC8.0J27J21382.28P26

5,215.045,215.080.2539.42100.0PVC8.0J26J22515.13P27

5,215.085,215.070.13-44.35100.0PVC12.0J23J24517.72P28

5,215.085,215.080.13-46.47100.0PVC12.0J22J23264.88P29

5,202.355,204.122.25352.46100.0PVC8.0J10J8412.54P30

5,200.545,202.352.22347.18100.0PVC8.0J11J10431.13P31

CVL CONSULTANTS, INC.Page 1 of 112/21/2016
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Active Scenario:  MAX DAY FIRE FLOW AT J14

Pressure
(psi)

Hydraulic Grade
(ft)

Demand
(gpm)

LabelID

58.95,209.127.40J144

97.35,300.320.00J37205

90.45,218.000.00J28214

99.85,305.570.00J36219

86.85,216.480.00J31384

85.05,215.450.00J33386

83.85,215.450.00J35388

86.25,217.220.00J30438

75.65,217.650.00J29441

83.25,215.450.70J34448

84.85,215.650.70J32451

81.95,215.131.41J20470

80.45,214.493.53J19472

80.25,213.112.12J17476

78.45,213.112.82J18478

67.15,209.127.40J4480

68.25,206.192.12J5482

64.05,206.192.12J6484

70.25,206.190.00J7486

62.95,204.124.23J8488

61.75,204.124.23J9490

53.25,200.546.35J11494

50.05,198.664.23J13496

47.85,190.421,004.23J14498

52.15,205.112.12J15500

49.75,205.112.12J16502

64.35,209.128.46J2507

78.75,214.955.64J27512

79.65,215.044.94J26514

78.35,215.073.53J24516

82.75,215.070.00J25518

80.95,215.083.53J22520

80.95,215.102.12J21522

80.55,215.082.12J23527

58.15,202.355.29J10530

CVL CONSULTANTS, INC.Page 1 of 112/21/2016
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SANITARY SEWER 

CALCULATIONS 

 



Project Description

Friction Method Manning Formula

Solve For Discharge

Input Data

Roughness Coefficient 0.011

Channel Slope 0.400 %

Normal Depth 6.40 in

Diameter 8.00 in

Results

Discharge 0.57 mgd

Flow Area 0.30 ft²

Wetted Perimeter 1.48 ft

Hydraulic Radius 2.43 in

Top Width 0.53 ft

Critical Depth 0.45 ft

Percent Full 80.0 %

Critical Slope 0.00618 ft/ft

Velocity 2.95 ft/s

Velocity Head 0.14 ft

Specific Energy 0.67 ft

Froude Number 0.69

Maximum Discharge 0.97 ft³/s

Discharge Full 0.90 ft³/s

Slope Full 0.00382 ft/ft

Flow Type SubCritical

GVF Input Data

Downstream Depth 0.00 in

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 in

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 80.00 %

Downstream Velocity Infinity ft/s

8 INCH PIPE - FLOW AT 80% FULL

6/1/2016 4:46:22 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page



GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 6.40 in

Critical Depth 0.45 ft

Channel Slope 0.400 %

Critical Slope 0.00618 ft/ft

8 INCH PIPE - FLOW AT 80% FULL

6/1/2016 4:46:22 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page



Project Description

Friction Method Manning Formula

Solve For Full Flow Capacity

Input Data

Roughness Coefficient 0.011

Channel Slope 0.220 %

Normal Depth 12.00 in

Diameter 12.00 in

Discharge 1.28 mgd

Results

Discharge 1.28 mgd

Normal Depth 12.00 in

Flow Area 0.79 ft²

Wetted Perimeter 3.14 ft

Hydraulic Radius 3.00 in

Top Width 0.00 ft

Critical Depth 0.60 ft

Percent Full 100.0 %

Critical Slope 0.00489 ft/ft

Velocity 2.51 ft/s

Velocity Head 0.10 ft

Specific Energy 1.10 ft

Froude Number 0.00

Maximum Discharge 2.12 ft³/s

Discharge Full 1.97 ft³/s

Slope Full 0.00220 ft/ft

Flow Type SubCritical

GVF Input Data

Downstream Depth 0.00 in

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 in

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

12 INCH PIPE - MAX FLOW

6/1/2016 4:45:22 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page



GVF Output Data

Normal Depth Over Rise 100.00 %

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 12.00 in

Critical Depth 0.60 ft

Channel Slope 0.220 %

Critical Slope 0.00489 ft/ft

12 INCH PIPE - MAX FLOW

6/1/2016 4:45:22 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page
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Summary 
PCS Group, Inc. retained ERO Resources Corporation (ERO) to provide a natural and cultural 

resources assessment for the Wise Farm property (property) in the Town of Erie, Boulder County, 
Colorado.  ERO assessed the property for potential wetlands and waters of the U.S., threatened and 
endangered species, and wildlife. ERO also assessed the property for the presence of properties listed on 
the National and Colorado registers of historic places.   Below is a summary of the resources found at the 
property and recommendations or future actions necessary based on the current site conditions and federal, 
state, and local regulations. 

Wetlands and Other Waters of the U.S. – The U.S. Army Corps of Engineers determined that the 
two depressional wetlands on the property are isolated, non-jurisdictional wetlands and not regulated under 
the Clean Water Act.  The Lower Boulder Ditch and Leyner Cottonwood Number 1 Ditch were 
determined to be jurisdictional.  The jurisdictional determination is valid for five years from December 14, 
2012 and expires on December 13, 2017. If activities such as bridges or realignment are proposed for the 
ditch, authorization from the U.S. Army Corps of Engineers will be required. 

Threatened and Endangered Species – Suitable habitat for federally listed threatened or endangered 
species is not present in the property.  No action is necessary to comply with the Endangered Species Act. 

Migratory Birds and Other Wildlife – ERO found no migratory bird nests in the property, but there 
are a number of large trees on the property that provide suitable nesting habitat.  Tree removal should be 
done during the non-nesting season, which is generally from August 15 to April 1.  If trees must be 
removed during nesting season, a survey for active nests should be done prior to removal.  If an active nest 
is present, removal cannot occur until the nest is abandoned for the season.  The cultivated fields on the 
property provide low quality wildlife habitat and no sensitive or uncommon wildlife species are present. 

Cultural Resources – Although Wise Farm has been part of the Town of Erie’s history since 1869 
and the Erie Historical Society’s Wise Farm Museum is across Jasper Road from the property, the property 
and structures on the property are not listed on the National or State registers of historic places.  Although 
not listed on the registers, the Colorado State Historic Preservation Office considers linear features such as 
canals and railroads as potentially eligible, so the Lower Boulder Ditch, Leyner Cottonwood Ditch 
Number 1, and Union Pacific Railroad may be eligible for listing.  These resources typically only need to 
be evaluated if there is a federal nexus, such as obtaining authorization from the U.S. Army Corps of 
Engineers for work on the Lower Boulder Ditch or Leyner Cottonwood Ditch Number 1. 
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NATURAL AND CULTURAL 
RESOURCES ASSESSMENT 

 

WISE FARM 
TOWN OF ERIE, BOULDER COUNTY, COLORADO 

APRIL 17, 2014 

Introduction 
PCS Group, Inc. retained ERO Resources Corporation (ERO) to provide a natural 

resources assessment for the Wise Farm property, a proposed residential development in 

Boulder County, Colorado (Figure 1).  On September 26, 2013, Mary L. Powell, a natural 

resource specialist with ERO, visited the property to review natural resources (2013 site 

visit).  During this assessment, activities included reviewing potential wetlands, 

identifying potential federally threatened and endangered species habitat, and identifying 

other natural resources that might affect development of the property.  Jurisdictional 

wetland delineations were not conducted during this assessment.  This report provides 

information on existing site conditions and resources, as well as current regulatory 

guidelines related to those resources.  ERO assumes that the landowner or developer is 

responsible for obtaining proper federal, state, or local permits for development of the 

property. 

Site Description 
The property is located within Section 14, Township 1 North, Range 69 West of the 

6th Principal Meridian, in Boulder County, Colorado (Figure 1). The UTM coordinates of 

the approximate center of the property are Zone 13N; 493083mE, 4433466mN.  The 

Wise Farm property is an approximately 180-acre property located southwest of the 

intersection of Jasper Road and North 119th Street in Erie, Colorado (Figure 2). The 

majority of the property is cultivated agricultural fields dominated by alfalfa (Medicago 

spp.) An inactive Union Pacific Railroad track runs east/west through the middle of the 

property. A few residences and sheds are located along the northern border of the 

property (Figure 2). The Lower Boulder Ditch crosses the north half of the property and 

the Leyner Cottonwood Number 1 Ditch runs just north of part of the southern property 



Natural and Cultural 
Resources Assessment 

Wise Farm 
Town of Erie, Boulder County, Colorado 

 

ERO Project # 1000-14 2  

boundary.  The property is surrounded a by a mix of low-density residential land and 

agricultural land. 

Wetlands and Waters of the U.S.  
Background 

The Clean Water Act (CWA) was passed by the U.S. Congress in 1972 to protect the 

physical, biological, and chemical quality of waters of the U.S.  The U.S. Army Corps of 

Engineers (Corps) Regulatory Program administers and enforces Section 404 of the 

CWA.  Under Section 404, a Corps permit is required for the discharge of dredged or fill 

material into wetlands and waters of the U.S.  The Corps defines waters of the U.S. as all 

navigable waters and their tributaries, all interstate waters and their tributaries, all 

wetlands adjacent to these waters, and all impoundments of these waters.  Because of 

court challenges to the Corps’ jurisdiction over wetlands and waters of the U.S., the 

Corps’ regulatory guidance is in a state of flux.  Currently, the Corps’ regulatory 

jurisdiction over isolated, nonnavigable, intrastate waters has been eliminated if the sole 

nexus to interstate commerce was use of the waters by migratory birds. The Corps now 

considers traditionally navigable waters (TNWs), wetlands adjacent to a TNW, and 

tributaries to TNWs that are relatively permanent waters (RPWs) and their abutting 

wetlands to be jurisdictional waters.  Other wetlands and waters require a determination 

that the wetland or tributary would have an effect that is more than speculative or 

insubstantial on the chemical, physical, or biological integrity of a TNW to be 

jurisdictional.  The U.S. Environmental Protection Agency and the Corps recently 

submitted a proposed rule to the Office of Management and Budget that is widely 

expected to extend CWA jurisdiction to many currently nonjurisdictional, isolated 

wetlands. 

Site Conditions and Regulations 
The property was previously assessed for potential isolated wetlands, jurisdictional 

wetlands, and other waters of the U.S. by Western Ecological Resource, Inc. The 

assessment identified two depressional wetlands in the north half of the property that 

have no apparent surface connection to other wetlands or waters.  The assessment also 

identified the Lower Boulder Ditch and the Leyner Cottonwood Number 1 Ditch as  

http://www.usace.army.mil/inet/functions/cw/cecwo/reg/sec404.htm
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waters with adjacent fringe wetlands.  Based on the assessment, the Corps determined 

that the depressional wetlands are isolated and not jurisdictional waters of the U.S., but 

also determined that the Lower Boulder Ditch and the Leyner Cottonwood Number 1 

Ditch have a surface connection to jurisdictional waters of the U.S. and so are themselves 

jurisdictional waters of the U.S.  The jurisdictional determination is valid from December 

14, 2012 to December 13, 2017. 

If any work is planned within the ditches that would require the placement of dredged 

or fill material within the ditches or their adjacent wetlands, authorization under Section 

404 of the Clean Water Act would be required.  Although the Corps has determined that 

the isolated depressional wetlands are nonjurisdictional, ERO recommends filling them 

as soon as practical to avoid the possibility that the EPA/Corps final rule changes their 

status and invalidates the jurisdictional determination. 

If work such as stormwater outfalls or utilities extend off the property, affected areas 

should be assessed for the presence of waters of the U.S. 

Threatened, Endangered, and Candidate Species 
The property was assessed for potential habitat for threatened, endangered, and 

candidate species under the Endangered Species Act (ESA).  Federally threatened and 

endangered species are protected under the ESA of 1973, as amended (16 U.S.C. 1531 et 

seq.).  Significant adverse effects to a federally listed species or its habitat require 

consultation with the U.S. Fish and Wildlife Service (Service) under Section 7 or 10 of 

the ESA.  The Service lists several threatened and endangered species with potential 

habitat in Boulder County, or potentially affected by projects in Boulder County (Table 

1).   
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Table 1.  Federally threatened, endangered, and candidate species potentially found 
in Boulder County or potentially affected by projects in Boulder County.  

Common Name Scientific Name Status* Habitat 

Suitable Habitat 
Present or 

Potential to be 
Affected by 

Project? 

Mammals 

Black footed ferret Mustela nigripes EXP Prairie and grassland 
ranging from mid-west to 
western US 

No 

Canada lynx Lynx canadensis T Coniferous or mixed 
forest in boreal/montane 
regions; sometimes 
enters open forest, rocky 
regions, or tundra 

No 

Preble’s meadow 
jumping mouse 

Zapus hudsonius 
preblei 

T Shrub riparian/wet 
meadows 

No 

Birds 

Interior least tern** Sterna antillarum 
athalassos 

E Sandy/pebble beaches on 
lakes, reservoirs, and 
rivers 

No 

Mexican spotted owl Strix occidentalis T Closed canopy forests in 
steep canyons 

No 

Piping plover** Charadrius 
melodus 

T Sandy lakeshore beaches, 
river sandbars 

No 

Whooping crane** Grus americana E Mudflats around 
reservoirs and in 
agricultural areas 

No 

Fish 

Greenback cutthroat 
trout 

Oncorhynchus 
clarki stomias 

T Clear, swift-flowing 
mountain streams with 
cover such as 
overhanging banks and 
vegetation 

No 

Pallid sturgeon** Scaphirhynchus 
albus 

E Large, turbid, free-
flowing rivers with a 
strong current and 
gravel or sandy 
substrate  

No 

Plants 



Natural and Cultural 
Resources Assessment 

Wise Farm 
Town of Erie, Boulder County, Colorado 

 

ERO Project # 1000-14 5  

Common Name Scientific Name Status* Habitat 

Suitable Habitat 
Present or 

Potential to be 
Affected by 

Project? 

Colorado butterfly 
plant 

Gaura 
neomexicana ssp. 
coloradensis 

T Subirrigated, alluvial soils 
on level floodplains and 
drainage 
bottoms between 5,000 
to 6,000 feet 

No 

Ute ladies’-tresses 
orchid 

Spiranthes 
diluvialis 

T Moist to wet alluvial 
meadows, floodplains of 
perennial streams, and 
around springs and lakes 
below 6,500 feet 

No 

Western prairie fringed 
orchid** 

Platanthera 
praeclara 

T Moist to wet tallgrass 
prairies and sedge 
meadows, mostly in 
relatively undisturbed 
grasslands 

No 

*T = Federally Threatened Species, E = Federally Endangered Species, C= Federally Candidate Species. 
**Water depletions in the South Platte River may affect the species and/or critical habitat in downstream reaches in 
other counties or states. 
Source: Service 2010.  
 

The proposed project would not directly affect the black-footed ferret, Canada lynx, 

Mexican spotted owl, or greenback cutthroat trout because of the lack of potentially 

suitable habitat in the property.  The interior least tern, piping plover, whooping crane, 

and pallid sturgeon are species that are affected by water depletions from the South Platte 

River.  If the project includes activities that deplete water in the South Platte River, such 

as diverting water from a stream, these species could be affected by the project and a 

consultation with the Service may be required. 

Potential habitat for the Preble’s meadow jumping mouse, Colorado butterfly plant, 

and Ute ladies’-tresses orchid is more prevalent within development sites across the Front 

Range, particularly in Boulder County.  Because these species are more likely to be 

addressed by counties and regulatory agencies such as the Corps, a more detailed 

discussion is provided below.   
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Preble’s Meadow Jumping Mouse 
Species Background 

Preble’s meadow jumping mouse (Preble’s) was listed as a threatened species on May 

13, 1998 under the ESA (see Federal Register Vol. 63, No 232:66777-66784 12/3/98).  

Under existing regulations, either a habitat assessment or a full presence/absence survey 

for Preble’s is required for any habitat-disturbing activity within areas determined to be 

potential Preble’s habitat (generally stream and riparian habitats along the Colorado Front 

Range and southeastern Wyoming).  Typically, Preble’s occurs below 7,600 feet in 

elevation, generally in lowlands with medium to high moisture along permanent or 

intermittent streams and canals (Meaney et al. 1997).  Preble’s occurs in low 

undergrowth consisting of grasses and forbs, in open wet meadows, riparian corridors 

near forests, or where tall shrubs and low trees provide adequate cover (Service 1999; 

Meaney et al. 1997).  Preble’s typically inhabits areas characterized by well-developed 

plains riparian vegetation with relatively undisturbed grassland and a water source 

nearby.   

Potential Habitat and Possible Effects 
The property was assessed for potential Preble’s habitat.  The isolated wetlands and 

the ditches do not include vegetation communities typical of those associated with 

Preble’s.  The ditches are regularly maintained, so there are no shrubs or tall vegetation 

along them.  The isolated wetlands are surrounded by weedy herbaceous vegetation.  

Additionally, there is no well-developed riparian habitat on or near the property.  For 

these reasons, development of the property would have no effect on Preble’s.  

Recommendations 
Because no potential habitat is present on the property, no action is necessary 

regarding Preble’s. 

Colorado Butterfly Plant 
Species Background 

The Colorado butterfly plant (CBP) is a short-lived perennial herb found in moist 

areas of floodplains.  It occurs on subirrigated, alluvial soils on level or slightly sloping 

floodplains and drainage bottoms at elevations 5,000 to 6,400 feet.  Colonies are often 
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found in low depressions or along bends in wide, active, meandering stream channels that 

are periodically disturbed.  Historically, the main cause of disturbance was probably 

flooding (Service 2004).  The CBP flowers from June to September and produces fruit 

from July to October (Spackman et al. 1997).  This species is federally listed as 

threatened under the ESA and is found within a small area in southeastern Wyoming, 

western Nebraska, and north-central Colorado (NatureServe 2012). 

Potential Habitat and Possible Effects 
The Service has not established official survey guidelines for the CBP; however, no 

suitable habitat is present within the property because a natural drainage characterized by 

wetlands and an active floodplain is not present within the property.   

Recommendations 
Because the property does not contain suitable habitat, development of the property 

would have no effect on CBP and no action is necessary. 

Ute Ladies’-Tresses Orchid 

Species Background 
The Ute ladies’-tresses orchid (ULTO) is federally listed as threatened.  ULTO occurs 

at elevations below 6,500 feet in moist to wet alluvial meadows, floodplains of perennial 

streams, and around springs and lakes where the soil is seasonally saturated within 18 

inches of the surface.  Generally, the species occurs where the vegetative cover is 

relatively open and not overly dense or overgrazed.  Once thought to be fairly common in 

low elevation riparian areas in the interior western United States, ULTO is now rare 

(Service 1992a).   

In Colorado, the Service requires surveys in areas of suitable habitat on the 100-year 

floodplain of the South Platte River, Fountain Creek, and Yampa River and their 

perennial tributaries, or in any area with suitable habitat in Boulder and Jefferson 

counties.  ULTO does not bloom until late July to early September (depending on the 

year) and timing of surveys must be synchronized with blooming (Service 1992a). 
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Potential Habitat and Possible Effects 
ULTO is known to occur in Boulder County in the Boulder Creek floodplain north of 

the property.  The known populations of ULTO are associated with ungrazed and 

undisturbed wetlands dominated by sedges and rushes.  The depressional wetlands on the 

property do not include similar habitat.  One wetland is heavily grazed by cattle and the 

other wetland is surrounded by species such as foxtail barley (Hordeum jubatum) and 

saltgrass (Distichlis spicata), neither of these conditions are suitable for ULTO.  

Additionally, the soils on the property are sandy loams and clay loam, not the alluvium 

with which ULTO is typically associated.  Because the wetland vegetation and soils are 

not suitable for ULTO, development of the property would have no effect on ULTO.     

Recommendations 
Because the property does not contain suitable habitat, no action is necessary 

regarding ULTO. 

Other Species of Concern 
Raptors and Migratory Birds 

Migratory birds, as well as their eggs and nests, are protected under the Migratory 

Bird Treaty Act (MBTA). Bald and golden eagles are additionally protected by the Bald 

and Golden Eagle Protection Act. The MBTA does not contain any prohibition that 

applies to the destruction of a bird nest alone (without birds or eggs), provided that no 

possession occurs during the destruction.  While destruction of a nest by itself is not 

prohibited under the MBTA, nest destruction that results in the unpermitted take of 

migratory birds or their eggs is illegal and fully prosecutable under the MBTA 

(Migratory Bird Permit Memorandum, U.S. Fish and Wildlife April 15, 2003).  The 

regulatory definition of a take means to pursue, hunt, shoot, wound, kill, trap, capture, or 

collect; or attempt to pursue, hunt, shoot, wound, kill, trap, capture, or collect. 

The best way to avoid a violation of the MBTA is to remove vegetation outside of the 

active breeding season, which typically falls between March and August, depending on 

the species.  Public awareness of the MBTA has grown in recent years, and most MBTA 
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enforcement actions are the result of a concerned member of the community reporting a 

violation.  

Potential Habitat and Possible Effects 
Although nests were not observed during the 2013 site visit, a variety of birds likely 

nest in the large trees along Jasper Road and in the scattered isolated trees on the 

property.  Because of grazing and cultivation, ground nesting birds are not likely to be 

present.  Any tree removal has the potential to destroy nests and will reduce nesting 

habitat on the parcel. 

Recommendations 
No nests were observed within the property during the 2013 site visit, but nests are 

certain to be present. To avoid destroying an active nest, ERO recommends that all 

vegetation be removed from the site between September and March, outside of the 

breeding season.  If tree removal is not possible during the non-nesting season, a survey 

for active nests should be done.  If an active nest is present, activities that would directly 

impact the nest, or that would encroach close enough to cause adult birds to abandon the 

nest during the breeding season, should be restricted. 

Other Wildlife 
The cultivated fields provide low quality habitat for wildlife. Species likely to be 

present include occasional songbirds foraging on insects and seeds and small mammals 

such as deer mouse.  Larger birds such as magpie and raptors may also use the property.  

There is no habitat for sensitive or uncommon species on the property.  

As with any human development, including residential development, wildlife species 

sensitive to human disturbance are likely to decline in abundance or abandon the area, 

while other wildlife species adapted to urban development are likely to increase in 

abundance.  Because wildlife habitat on the property is low quality, Species likely to 

decline would include some raptors and possibly coyotes.  Species likely to increase 

would include red fox, raccoon, and great horned owl.  Overall, surrounding and 

continuing development contributes to a decline in the number and diversity of wildlife 
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species nearby and to a change in species composition to favor species that adapt better to 

human disturbance. 

Cultural Resources 
The National Historic Preservation Act (NHPA), as amended, protects buildings, 

sites, districts, structures, and objects that have significant scientific, historic, or cultural 

value. The act established affirmative responsibilities of federal agencies to preserve 

historic and prehistoric resources. Effects on properties that are listed on, or that are 

eligible for listing on, the National Register of Historic Places (National Register) must 

be taken into account in federal planning and operations. Any property that may qualify 

for listing on the National Register must not be inadvertently transferred, sold, 

demolished, substantially altered, or allowed to deteriorate. 

Section 106 of the NHPA requires federal agencies to take into account the effects of 

their undertakings on historic properties. The Advisory Council on Historic Preservation 

(ACHP) is then afforded a reasonable opportunity to comment. The historic preservation 

review process mandated by Section 106 is outlined in regulations issued by the ACHP. 

Revised regulations, known as “Protection of Historic Properties” (36 CFR Part 800), 

were updated on August 5, 2004. 

The State of Colorado also maintains a list of historic properties significant to the 

state.  These properties do not receive federal projection, but the state considers the 

potential effects to them that may result from state-funded projects.  State listing also 

makes properties eligible for state grants for restoration and preservation. 

Although Wise Farm has been part of the Town of Erie’s history since 1869 and the Erie 

Historical Society’s Wise Farm Museum is across Jasper Road from the property, the property 

and structures on the property are not listed on the National or State registers of historic places.  

The Colorado State Historic Preservation Office (SHPO) considers all linear resources 

to be eligible to the NHRP, unless proven not eligible through research and 

documentation of the entire linear resource.  So, although not listed on the registers, the 

Lower Boulder Ditch, and the Leyner Cottonwood Number 1 Ditch, and Union Pacific Railroad 

may be eligible for listing.  Some structures on the property, including the two buildings 
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associated with the old wood mill, may be old enough to be potentially eligible for listing as well.  

These potentially federally-eligible resources typically only need to be evaluated if there is a 

federal nexus, such as obtaining authorization from the U.S. Army Corps of Engineers for work 

on the Lower Boulder Ditch or and the Leyner Cottonwood Number 1 Ditch.  There are no state 

regulations regarding unlisted state-eligible properties. 

Development of the property would not affect any state or federally-listed historic resources.  

The potentially eligible resources would require evaluation only in the event a federal action such 

as CWA Section 404 Permit authorization is required. 
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October 25, 2013 
 
 
Jasper Land Investments, LLC 
9162 South Kenwood Court 
Highlands Ranch, Colorado 80216 
 
Attention: Jim Dullea 
 
Subject: Supplemental Mine Subsidence Risk Investigation 
  Wise Farms 
  Erie, Colorado 
  Project No. DN41,199-110 
 

 
At your request, we have completed additional subsurface investigation and geo-

logical/engineering analysis to evaluate risk of subsidence due to past underground coal 
mining at the Wise Farms property, a parcel planned for development of single-family 
homes. Our work was conducted to fulfill the scope of service described in our Contract 
Modification Proposal (No. DN-05-0900-CM3, dated July 24, 2013). 
 
Previous Investigations 
 

CTL|Thompson, Inc. completed a Preliminary Geotechnical Investigation of the 
Wise Farms property (Project No. DN41,199-115, report dated December 9, 2005). The 
study included 42 shallow borings for the purpose of characterizing the ground for 
potential residential development. We found that the site is suitable for development 
from a standpoint of the shallow geotechnical conditions. We did not evaluate the site 
for mine subsidence potential. We recently performed additional subsurface investiga-
tion that included 12 borings to help evaluate groundwater elevations on the northern 
portion of the property (report dated July 16, 2013). 
 

Western Environment and Ecology, Inc. (WEE) completed a Mine Subsidence 
Investigation for the Wise Property (WEE Project No. 394-001-01, report dated May 31, 
2005). WEE used data and analysis from six borings they drilled on the property in 
1998-1999, supplemented by eight additional borings they completed in April, 2005. 
Other data they used included records on file with Colorado Division of Mines (CDM) for 
the Banner, Standard, Star and Jackson Mines that operated between 1884 and 1890. 
WEE prepared a Map (their Fig. 2) that shows the old mine maps overlain on a recent 
topographic plan of the site, including locations of borings, mine features, restricted 
development areas and an inferred fault trace. WEE’s Figure 2 is reproduced in as 
Figure 2 of this report. WEE’s full report should be considered and reviewed with this 
current report. 



JASPER LAND INVESTMENTS, LLC  2 
WISE FARMS 
CTL|T PROJECT NO. DN41,199-110 
S:\PROJECTS\41000-41999\DN41199.000\110\3. Letters\L1\DN41199-110-L1.docx 

Discussion 
 

The Laramie formation is about 600 to 800 feet thick and contains two or three 
coal zones in the lower 200 feet. In this area, the lowest coal zone was mined and was 
reported to be about 5 to 10 feet thick including partings (non-coal rocks), for an aver-
age mined thickness of about 7 feet. Most of the Laramie formation has been removed 
by erosion at the Wise Property, leaving only the lower section, and a substantial thick-
ness of sandy alluvium related to Boulder Creek is present over interbedded claystone, 
sandstone and coal. Underlying the Laramie formation is the Fox Hills Sandstone, 
recognizable as a fairly consistent fine to medium grained, partially cemented quartz 
sandstone with minor biotite particles. The Fox Hills Sandstone was deposited at a 
beach front as the Cretaceous Seaway regressed about 60 million years ago and has a 
“salt and pepper” appearance. The Fox Hills is much different than the intermixed clay-
sand deposits common in the overlying Laramie formation that was deposited in a river 
delta-swamp that formed over the beach. Because of the consistency of the Fox Hills 
Sandstone, it is used to evaluate the geologic structure in the Denver Basin. 
 

I reviewed WEE’s 2005 report as well as a map prepared by the United States 
Geological Survey (USGS) titled “Maps Showing the Extent of Mining, Locations of 
Shafts, and Bedrock Faults, and Thickness of Overburden Above Abandoned 
Coal Mines in the Boulder-Weld Coal Field, Boulder, Weld and Adams Counties, 
Colorado, Compiled by S. B. Roberts, J. L. Hynes, and C. J. Woodward, USGS 
Map I-2735, dated 2001.” This map was compiled from review of data by the authors, 
some of it previously published. An excerpt of the USGS map is shown below.  
 

 
 

 
The symbols on the USGS map are keyed to a legend. Symbol M6 refers to the 

Banner Mine Shaft; Symbol M141 denotes the Standard Mine Shafts, and workings 
shown in yellow and Symbol M142 shows the shafts and workings of the Star Mine. 
Symbol M77 indicates the shaft and workings of the Jackson Mine. Using the Lower 
Boulder and Cottonwood Ditches, Jasper Road and 119th Street to orient the Wise 
Property, the USGS map implies three shafts, as well as workings of the Standard Mine 
are present. Because WEE does not reference USGS Map I-2735, and WEE’s maps 
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are somewhat different, I initially raised some concerns/questions to you that I believed 
should be answered prior to planning for development: 
 

• WEE’s report ties the Wise Farms site to the map of the Jackson Mine 
workings that they obtained from the CDM, showing that the workings un-
derlie the eastern portion of the Wise Property (Fig. 2). The USGS map 
shows the Jackson Mine workings lie east of 119th Street. After verbal 
communication with Greg Sherman of WEE, I believe his interpretation is 
correct but I recommended some additional borings to provide a higher 
level of confidence that the USGS Map is wrong in this area. The USGS 
2001 map was not available when WEE did their initial study of the site in 
1999. There is no discussion of the USGS map in their 2005 report. 

 
• WEE’s report does not specifically discuss the western shaft and workings 

of the Standard Mine that are shown on the USGS Map. I discussed this 
with Mr. Sherman and it was his opinion that the USGS Map is likely in er-
ror with respect to the location of the western shaft and workings of the 
Standard Mine. I recommended a boring at the mapped location of the 
western Standard Shaft to verify WEE’s interpretation that a fault is pre-
sent that would have placed the coal seam too close to the ground surface 
to mine safely underground. While the chances that the boring would ac-
tually find the shaft are low, I felt it was at least possible to verify the depth 
of the Fox Hills Sandstone that underlies the coal-bearing Laramie for-
mation. 

 
• I felt that some additional borings to verify the location of the mapped un-

derground workings would provide higher confidence the maps that WEE 
used were accurately registered with the current site boundaries. 

 
Current Findings 
 

CTL|Thompson, Inc. subcontracted with Dakota Drilling to drill six borings at the 
locations shown on the attached Fig. 1 (modified from WEE’s Fig. 2). The borings were 
drilled by air-rotary methods. A summary of the strata and conditions we encountered in 
each boring are described below. For the borings we could obtain electric and caliper 
logs, these are included in Appendix B. The logs were made by COLOG at our request. 
We continued with WEE’s numbering sequence, but named the borings starting at M-15 
through M-20. A total of 20 deep borings have been drilled on the Wise Property to help 
evaluate the hazard due to subsidence. 
 

• Boring M-15:  Boring M-15 was targeted to penetrate a relatively small 
room of the workings of the Jackson Mine, as mapped by WEE. The target 
depth was 130 feet. We could not drill past 95 feet. Silty sand and sandy 
clay was encountered from the ground surface to a depth of 22 feet. 
Groundwater was found at 16 feet. Interbedded claystone and sandstone 
was penetrated from 22 to 43.5 feet. A 10-foot thick coal zone was be-
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tween 43.5 and 53.5 feet deep, then claystone to 59 feet, a cemented 
sandstone lenses from 59 to 62 feet and interbedded sandstone and clay-
stone to a total depth of 95 feet. The upper coal seam is not mined in this 
area, presumably for groundwater and safety reasons. The driller lost cir-
culation at a depth of 85 feet and could not continue the boring past 95 
feet. We could not obtain an electric log in this boring because the hole 
zngs above the main seam of the mine were penetrated at 85 feet at 
about the point where air circulation was disrupted and the actual work-
ings are probably at a depth of about 110 to 120 feet. The disruption in air 
circulation above the targeted depth implies the coal zone was mined at 
the boring location and that the workings are probably caved in this loca-
tion. The data does not dispute WEE’s interpretation of the top of the Fox 
Hills Sandstone at about elevation 4940 at this location, or about 140 feet 
of depth. 

 
• Boring M-16:  Boring M-16 was targeted to penetrate the Jackson Mine 

and was planned to be 110 feet deep. The location was chosen to be 
about 50 feet inside the south edge of a large mined room, at the end of a 
haulage way. Sand and clay was encountered to a depth of 17 feet. 
Groundwater was 10 feet deep. Interbedded claystone and sandstone was 
penetrated from 17 to 65 feet. The upper (not produced) coal zone with 
several claystone partings was penetrated from 67 to 74 feet. From 74 to 
85 feet the boring encountered interbedded claystone and sandstone. The 
driller could not drill past 85 feet because the bit kept plugging, presuma-
bly because of poor air circulation. We were able to get an electric log of 
the boring that clearly shows the upper coal seam. We interpret this boring 
as encountering the top of the caved zone above the Jackson Mine at 75 
feet or elevation 4980. The top of the mine workings are probably about 
elevation 4968 feet, about 90 feet deep at this location. We believe the 
mine is present and the workings are caved at this location. The data does 
not dispute WEE’s interpretation of the top of the Fox Hills at about eleva-
tion 4960 or about 95 feet deep at this location. 

 
• Boring M-17:  Boring M-17 was targeted just about 120 feet west of the 

west edge of the Jackson Mine workings, on the fault line mapped by 
WEE and was targeted to be 105 feet deep. Sand and clay was encoun-
tered from the ground surface to a depth of 28 feet, gravel from 28 to 30.5 
and claystone with thin coal seams from 30.5 to 56 feet. Groundwater was 
19 feet deep. Claystone with minor sandstone was found from 56 to 76 
feet. Coal was penetrated from 76 to 81 feet, then claystone from 81 to 
105 feet. Circulation was not lost. The electric log clearly shows the coal 
seam at about 73 to 77 feet and the caliper did not deflect in the coal. We 
interpret the conditions found in boring M-17 to indicate that the main 
seam would be too shallow to mine safely, as the seam dip (up to the 
west) brings it within 73 feet of the ground surface with insufficient cover. 
This confirms the mine is not present west of its mapped location. We be-
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lieve the top of the Fox Hills Sandstone would be at about elevation 4948 
in this location, consistent with WEE’s interpretations. 

 
• Boring M-18: Boring M-18 was intended to be located about 50 feet north 

of the north edge of the Standard Mine workings and was targeted to be 
110 feet deep. Sand and clay was encountered to 32 feet, then gravel to 
39 feet. Groundwater was 21 feet deep. Claystone bedrock was then en-
countered to a depth of 52 feet, where we penetrated a 7 foot thick coal 
seam, then claystone from 59 to 66 feet. From 66 to 110 feet we penetrat-
ed interbedded sandstone with minor claystone and minor thin coals. Cir-
culation was not lost. The boring was not electric logged because the hole 
degraded over the weekend before COLOG was available. We interpret 
boring M-18 as having coal at a depth that would have been unsafe to 
mine. It is apparent the mine workings were stopped to the west and north 
because the coal was becoming too shallow to mine safely, while being 
too deep and wet to mine with surface methods. We interpret the top of 
the Fox Hills Sandstone to be at elevation 4964 feet. This is consistent 
with WEE’s interpretations. 

 
• Boring M-19: Boring M-19 was located at the northeast corner of the Wise 

Property to help verify the mine map is accurate and mine workings are 
not present. The boring was targeted to be 110 feet deep. We encoun-
tered sand and clay to 21 feet and gravel from 21 to 29 feet. Groundwater 
was at 15 feet. A 1-foot thick layer of sandstone began the bedrock inter-
val at 29 feet, then coal from 30 to 35.5 feet. Interbedded claystone with 
thin coal seams was penetrated from 35.5 to 50.5 feet. Sandstone was 
penetrated from 50.5 to 140 feet, the total drilled depth. The electric log 
shows consistent sandstone below a depth of 50 feet, which we interpret 
to be the top of the Fox Hills Sandstone at about elevation 4966. This is 
consistent with WEE’s interpretations. We should note that the hole was 
cleaned out and the upper coal interval from 30 to 35.5 feet was cased 
prior to electric logging. The lower coal is shown on the electric log. We in-
terpret this boring to imply that the coal seam at was far too shallow to 
mine safely in this location. 

 
• Boring M-20: Boring M-20 was intended to explore the area where the 

west shaft of the Standard Mine was plotted on the USGS Map. The target 
depth was 95 feet. The boring encountered clay and sand to a depth of 
32.5 feet and gravel to 38 feet. Groundwater was at 18 feet. Claystone 
was penetrated from 38 to 50 feet, interbedded sandstone and claystone 
with cemented sandstone lenses from 50 to 97 feet and claystone from 97 
to 105 feet. No coal was encountered. We believe the coal was removed 
by erosion and deposition of the alluvium in the Pleistocene. It is unlikely 
there is a mineshaft in the vicinity of Boring M-20, since there is no coal 
present. The top of the Fox Hills Sandstone is interpreted to be 4980 feet 
at Boring M-20. 
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Conclusions 

Based on our current findings and analysis of the previous data I have the follow-
ing conclusions: 
 

1. Our data confirms the overlay of the mine map on the site features pre-
sented in WEE’s Figure 2 is accurate. It is unlikely coal mine workings ex-
ist west of the limits WEE shows. 

 
2. The geologic data show there is no mineable coal west of the mine work-

ings shown on WEE’s Figure 2. This is due to the coal zone dipping mod-
erately up to the west-northwest, becoming closer to the surface. Very 
shallow coal would be very difficult to mine due to groundwater and little 
separation from the alluvium by impervious bedrock layers. Further west, 
the coal has been removed by pre-historic erosion. 

 
3. I compared our data with WEE’s interpretations of the elevation at the top 

of the Fox Hills Sandstone shown on their Figure 2. I believe WEE made 
an accurate interpretation of the geologic structure of the site. A fault may 
be present near the location and orientation mapped by WEE. Faulting in 
the Laramie formation is considered to be inactive and data shows these 
formed during and shortly after deposition of the coal and “die out” within 
the rocks deposited after the Laramide Orogeny more than 20 million 
years ago. The fault, if present is not considered a geologic hazard for this 
site. 

 
4. I believe it is unlikely there is a western shaft related to the Standard Mine 

as shown on the USGS map. This is because there is no coal present in 
the area of boring M-20 and the Fox Hills Sandstone is shallow. The shaft, 
if present is probably within the mined areas. The data collected by WEE 
and CTL|Thompson indicates the USGS map has errors with respect to 
undermining at the Wise Property. 

 
5. The reported location of the Banner Shaft in the extreme southeast corner 

of the Wise Property is probably erroneous. There remains a question 
about whether it really exists at the location shown on the USGS map (and 
WEE’s map). Because boring M-15 indicates the mine is present as 
mapped, the shaft was likely at the end of the haulage way shown in the 
middle of the workings (near the location of M-15) and not outside the 
workings as shown on WEE’s Fig. 2. Knowing whether the Banner Shaft is 
present in the mapped location could be important if an access road is 
needed for the site from 119th Street, through the southeast corner. It 
would take trenching along the axis of a potential roadway alignment to 
verify if a shaft is there. If a shaft is present, it could be mitigated with 
grouting. Figure 3 shows cross-hatched areas that appear to be good 
choices for access off of 119th Street. 
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6. I believe there is another potential access ROW off of 119th Street through 
the un-mined area between WEE’s boring W-1 and our boring M-15. I see 
no reason not to allow construction of a road for use as access in the cen-
ter of the area marked with cross-hatch on Fig. 3. If utilities are required in 
the road, we recommend they be situated to run down the middle of the 
un-mined area to reduce the potential that subsidence could cause dis-
tress to them. It would be best to avoid utilities in the road if an even lower 
risk approach must be taken. I have no reservations with construction of 
the road at the cross-hatched locations. Either of these potential access 
points are low risk with respect to subsidence. The mine is deepest in the 
southeast portion of the parcel and more overburden is present. 

 
7. I believe WEE’s conclusions and recommendations for restriction of de-

velopment at the Wise Farms parcel are justifiable and conservative. I 
recommend avoiding development of structures within undermined areas 
and 150 feet beyond. I drew the recommended hazard restriction zone on 
the attached Figure 2. The line is somewhat less conservative than WEE’s 
which I believe is justified by the additional information that confirms the 
location of the undermined area with more confidence. 

 
8. I believe the existing mines are substantially caved, with potential for only 

small additional movements. For instance, at boring M-15, circulation was 
mostly lost at a depth of about 85 feet, about 35 feet above the mine. This 
leaves 63 feet of undisturbed claystone and sandstone above the caved 
zone. Based on a seam thickness of 6 to 7 feet, a bulking ratio of about 5 
to 6 is estimated. This is within reported ranges of bulking factors of west-
ern coal mines of 5 to 10. The risk of significant future subsidence over 
these workings is expected to be low. However, new residential develop-
ment and underground utilities should avoid undermined areas to mitigate 
for risk of subsidence. 

 
9. Drainage patterns over the area mapped as undermined do not appear to 

be disturbed. This is evidence that subsidence has not affected the ground 
surface. A closed depression exists west of the undermined area that I be-
lieve is related to past activities that created an embankment that dammed 
an existing ephemeral drainage. I found no other areas that indicated 
drainage is interrupted or where ponding of surface water occurs. These 
type features are sometimes found in the Boulder-Weld Coal Field where 
mining occurred less than about 100 feet below the ground surface. I 
found no surface evidence on the parcel that indicates subsidence has af-
fected the ground surface. 

 
To summarize, provided development of habitable space occurs outside the haz-

ard area shown on Figure 2, I believe there is nil risk of subsidence-related distress. 
Where an access road is needed from 119th Street, it appears there are one or two 
good options for its location across the low-risk hazard area. 







































































































































































































































































































































Table 1
ESTIMATED TRAFFIC GENERATION

Wise Farms Update
Erie, CO

(LSC #120761; May, 2016)

Total TripsTrip Generation Rates(1)  

PM Peak - Hour AM Peak HourAveragePM Peak HourAM Peak HourAverage
OutInOutInWeekdayOutInOutInWeekdayQuantityTrip Generating Category

PREVIOUSLY PROPOSED LAND USE (July 31, 2014 Wise Farms Traffic Impact Analysis by LSC)

North Half
478071241,2090.3700.6300.5630.1889.52DU (3)127Single-Family Homes (2)

South Half
14252273710.3700.6300.5630.1889.52DU39Single-Family Homes

6110593311,580Site Total = 

CURRENTLY PROPOSED LAND USE

North Half
16272484090.3700.6300.5630.1889.52DU (3)43Single-Family Homes (2)

South Half
213632115430.3700.6300.5630.1889.52DU57Single-Family Homes

37635619952Site Total = 

-24-42-37-12-628Difference =
-66-49

Notes:
Source:  Trip Generation, Institute of Transportation Engineers, 9th Edition, 2012.(1)
ITE Land Use #210 - Single-Family Detached Housing (2)
DU = Dwelling Unit(3)
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ESTIMATED TRAFFIC GENERATION

Wise Farms
Erie, CO

(LSC #120761; July, 2014)

Total TripsTrip Generation Rates(1)  

PM Peak - Hour AM Peak HourAveragePM Peak HourAM Peak HourAverage
OutInOutInWeekdayOutInOutInWeekdayQuantityTrip Generating Category
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478071241,2090.3700.6300.5630.1889.52DU (3)127Single-Family Homes (2)

South Half
14252273710.3700.6300.5630.1889.52DU39Single-Family Homes

6110593311,580Site Total = 

Notes:
Source:  Trip Generation, Institute of Transportation Engineers, 9th Edition, 2012.(1)
ITE Land Use #210 - Single-Family Detached Housing (2)
DU = Dwelling Unit(3)



LSC TRANSPORTATION CONSULTANTS, INC.

1889 York Street
Denver, CO 80206

(303) 333-1105
FAX (303) 333-1107

E-mail: lsc@lscdenver.com

July 31, 2014

Mr. James Dullea 
Jasper Land Investments, LLC
9162 S. Kenwood Court
Highlands Ranch, CO 80126

Re: Wise Farms 
Traffic Analysis
(LSC #120761)

Dear Mr. Dullea: 

In response to your request, LSC Transportation Consultants, Inc. has prepared this traffic
analysis for the Wise Farms development. As shown on Figure 1, the site is located south of
Jasper Road and west of N. 119th Street in Erie, Colorado.

REPORT CONTENTS

The report contains the following: the existing roadway and traffic conditions in the vicinity of
the site; the existing traffic volumes; the site-generated traffic volumes; the assignment of the
site-generated traffic volumes; the resulting short and long-term total traffic volumes; the site’s
projected traffic impacts; and any recommended roadway improvements to mitigate the site’s
traffic impacts.

LAND USE AND ACCESS

Figure 2 shows the conceptual site plan. The site is proposed as a residential development with
up to 127 single-family detached dwelling units on the north half and 39 single-family detached
dwelling units on the south half. 

The site is proposed to have two full movement access points on Jasper Road, one full move-
ment and one emergency access point on N. 119th Street, with a potential future connection
between the north and south halves of the site across existing RTD right-of-way. The analysis
and trip assignment assumes no connection across the RTD right-of-way.

ROADWAY AND TRAFFIC CONDITIONS

Area Roadways

The major roadways in the site’s vicinity are shown on Figure 1 and are described below.
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• Jasper Road is a two-lane east/west collector street north of the site. The posted speed
limit is 50 mph at the western access and 35 mph at the eastern access. The intersection
with N. 119th Street is all-way stop controlled. The approach to US 287 is stop sign
controlled.

• N. 119th Street is a two-lane north-south minor arterial east of the site. The posted speed
limit in the vicinity of the site is 30 mph. The intersection with Jasper Road is all-way
stop controlled. The intersection with Erie Parkway is a single-lane roundabout.

• US 287 is a four-lane north-south highway west of the site. The posted speed limit in the
vicinity of the site is 60 mph. It is classified by CDOT as a Principal Highway (NR-A) south
of Jasper Road and a Regional Highway (R-A) north of Jasper Road. 

• Erie Parkway is a two-lane east-west principal arterial south of the site. The posted speed
limit is 30 mph west of N. 119th Street and 35 mph east of N. 119th Street. The inter-
section with N. 119th Street is a single-lane roundabout. The intersection with US 287 is
signalized. 

• N. 109th Street is a two-lane north-south county road connecting Jasper Road and Erie
Parkway between the site and US 287. The posted speed limit is 40 mph and the
approaches to Jasper Road and Erie Parkway are stop-sign controlled. 

Existing Traffic Conditions

Figure 3 shows the existing traffic volumes and the existing lane geometry and traffic control
at the major intersections in the vicinity of the site. The weekday peak-hour traffic volumes are
from the attached traffic counts conducted by Counter Measures in January, 2013. Daily
traffic counts are from the attached traffic counts from the Town of Erie. The intersection of
Jasper Road and N. 109th Street was counted by Counter Measures in February, 2014 per a
comment from Boulder County. The turning movements at the US 287/Jasper Road and
Jasper Road/N. 119th Street were adjusted to be consistent with the more recent traffic counts. 

Existing Accident History

Accident data at the intersection of Jasper Road/N. 119th Street was reviewed. The Erie Police
Department provided accident history dating back to 2006. Since that time there have been
three accidents, two with only property damage and one with both an injury and property
damage. From 1997 to 2006, the Police Department has documentation for 19 additional
accidents with one particularly bad accident occurring in July of 2005. Shortly thereafter the
current all-way stop sign control was implemented. Previously Jasper Road had operate freely
with stop signs on N. 119th Street. 

2017 and 2035 Background Traffic

Figure 4 shows the estimated 2017 background traffic, lane geometry, and traffic control. It
is expected that the homes will be completed by 2017. Figure 5 shows the estimated 2035
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background traffic, lane geometry, and traffic control. The through volumes on US 287 were
grown based on CDOT’s 20-year factor of 1.54 and the growth on Erie Parkway was based on
the Town of Erie Transportation Master Plan. Year 2017 volumes were prorated between the
existing volumes and the projected 2035 background traffic. 

Existing, 2017, and 2035 Background Levels of Service

Level of service (LOS) is a quantitative measure of the level of congestion or delay at an inter-
section. Level of service is indicated on a scale from “A” to “F”. LOS A is indicative of little
congestion or delay and LOS F is indicative of a high level of congestion or delay. Attached are
specific level of service definitions for both signalized and unsignalized intersections.

The intersections of Jasper Road/N. 119th Street, Jasper Road/N. 109th Street, Erie Parkway/
N. 119th Street, and US 287/ Jasper Road were analyzed to determine the existing levels of
service based on the unsignalized and roundabout intersection analysis procedures from the
2010 version of the Highway Capacity Manual. Table 1 shows the level of service analysis
results. The level of service reports are attached.

• Jasper Road/N. 119th Street: All movements of this all-way stop controlled intersection
currently operate at Level of Service “A” and will are expected to operate at LOS “B” or
better through 2035.

• Jasper Road/N. 109th Street: All movements of this two-way stop controlled intersection
currently operate at Level of Service “B” or better and will continue to do so through 2035.

• US 287/Jasper Road: The eastbound approach and westbound left/through lane
currently operate at LOS “F” and are expected to do so through 2035 with stop-sign
control. A vehicular-based signal warrant is not expected to be met. By 2035, the west-
bound right-turn movement is expected to operate at LOS “F” in the morning peak. There
is an existing acceleration lane for this movement. The southbound left-turn movement
could operate at LOS “F” in the afternoon peak-hour. The actual level of service is
expected to be better due to gaps created by the existing traffic signal at US 287/Erie
Parkway. 

• Erie Parkway/N. 119th Street: All approaches of this roundabout are expected to operate
at Level of Service “D” or better with an overall Level of Service “C” or better through 2035.

TRIP GENERATION

Table 2 shows the estimated typical weekday, morning peak-hour, and afternoon peak-hour
trip generation for the site based on the rates from Trip Generation, 9th Edition, 2012, by the
Institute of Transportation Engineers (ITE).

The site is projected to generate about 1,580 vehicle-trips on the average weekday, with about
half entering and half exiting the site during a 24-hour period. During the morning peak-hour,
which generally occurs for one hour between 6:30 and 8:30 a.m., about 31 vehicles would
enter and about 93 vehicles would exit the site. During the afternoon peak-hour, which
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generally occurs for one hour between 4:00 and 6:30 p.m., about 105 vehicles would enter and
about 61 vehicles would exit the site.

TRIP DISTRIBUTION AND ASSIGNMENT

Figure 6 shows the directional distribution of site-generated trips. The percentages are based
on the proposed land use, the population and employment centers in the area, and the
distribution of existing turning traffic documented in the traffic counts. Figure 7 shows the
assignment of site-generated trips which are the trips shown in Table 2 distributed based on
the assumptions in Figure 6. The intersection of US 287/Jasper Road has poor existing levels
of service and is not expected to meet a traffic signal warrant so the majority of trips exiting
the site to head south on US 287 are expected to head west on Jasper Road and turn south
on N. 109th Street to access the existing traffic signal at US 287/Erie Parkway. 

2017 TOTAL TRAFFIC

Figure 8 shows the 2017 total traffic which is the sum of 2017 background traffic (Figure 4)
and the site-generated traffic (Figure 7).

2035 TOTAL TRAFFIC

Figure 9 shows the typical weekday 2035 total traffic which is the sum of 2035 background
traffic (Figure 5) and the site-generated traffic (Figure 7).

PROJECTED LEVELS OF SERVICE

The intersections of Jasper Road/N. 119th Street, Jasper Road/N. 109th Street, US 287/Jasper
Road, and Erie Parkway/ N. 119th Street, and as well as the site access intersections with
Jasper Road and N. 119th Street were analyzed to determine the levels of service with the
addition of site traffic, based on the unsignalized and roundabout intersection analysis
procedures from the Highway Capacity Manual. Table 1 shows the level of service analysis
results. The level of service reports are attached.

• Jasper Road/N. 119th Street: All movements of this unsignalized intersection are
expected to operate at Level of Service “B” or better through 2035 with or without the
addition of site traffic.

• Jasper Road/N. 109th Street: All movements of this unsignalized intersection are
expected to operate at Level of Service “B” or better through 2035 with or without the
addition of site traffic.

• US 287/Jasper Road: The eastbound approach and westbound left/through lane are
expected to operate at LOS “F” through 2035 in the morning peak-hour with or without
the addition of site traffic as an unsignalized intersection. A vehicular-based traffic signal
warrant is not expected to be met. By 2035, the westbound right-turn movement could
operate at LOS “F” in the  morning peak-hour with or without the addition of site traffic.
There is an existing acceleration lane for this movement. The southbound left-turn move-
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ment could operate at LOS “F” by 2035 with or without the addition of site traffic. The
actual level of service is expected to be better due to gaps created by the existing traffic
signal at US 287/Erie Parkway.

• Erie Parkway/N. 119th Street: All approaches of this roundabout are expected to operate
at Level of Service “D” or better with an overall Level of Service “C” or better through 2035
with or without the addition of site traffic.

• Jasper Road/East Site Access: All movements of this unsignalized intersection are
expected to operate at Level of Service “B” or better through 2035.

• Jasper Road/West Site Access: All movements of this unsignalized intersection are
expected to operate at Level of Service “B” or better through 2035.

• N. 119th Street/Site Access: All movements of this unsignalized intersection are
expected to operate at LOS “A” through 2035.

CONCLUSIONS AND RECOMMENDATIONS

Proposed Land Use

1. The site is proposed as a residential development with up to 166 single-family detached
homes. Of these, 127 are proposed on the north half of the site and 39 are proposed on
the south half of the site. 

Proposed Access Plan

2. The site is proposed to have two full movement access points on Jasper Road, one full
movement access point and one emergency access point on N. 119th Street, and a
potential future connection across RTD right-of-way between the north and south halves
of the site. This connection was not assumed in the analyses.

Trip Generation

3. The site is projected to generate about 1,580 external vehicle-trips on the average week-
day, with about half entering and half exiting the site during a 24-hour period. During the
morning peak-hour about 31 vehicles would enter and about 93 vehicles would exit the
site. During the afternoon peak-hour about 105 vehicles would enter and about 61
vehicles would exit the site.

Levels of Service

4. All movements at the intersections analyzed are expected to operate at acceptable levels
of service through 2035 with or without the addition of site traffic with the following
exceptions: The eastbound approach and westbound left/through movements at the
US 287/Jasper Road intersection currently operate at LOS “F” in the morning peak-hour
with stop sign control and are expected to continue to do so through 2035 with stop sign



Mr. James Dullea  Page 6 July 31, 2014
Wise Farms

control. A vehicular volume based traffic signal warrant is not expected to be met in the
foreseeable future. The eastbound approach and westbound left/through lane are
expected to operate at LOS “F” through 2035 with or without the addition of site traffic
as an unsignalized intersection. A vehicular-based traffic signal warrant is not expected
to be met. By 2035, the westbound right-turn movement could operate at LOS “F” in the 
morning peak-hour with or without the addition of site traffic. There is an existing
acceleration lane for this movement. The southbound left-turn movement could operate
at LOS “F” by 2035 with or without the addition of site traffic. The actual level of service
is expected to be better due to gaps created by the existing traffic signal at US 287/Erie
Parkway.

Recommended Improvements

5. An eastbound right-turn deceleration lane is recommended on Jasper Road at the western
site access. The lane would be 320 feet long with a 180-foot transition taper based on the
requirements of the State Highway Access Code (SHAC) and the posted speed of 50 mph.
This lane would not be recommended if the posted speed was dropped to 40 mph or less. 

6. A northbound left-turn deceleration lane on N. 119th Street at the full movement site
access is being required by the Town. The projected turning volume is expected to peak
at about 17 vph and the trigger threshold is greater than 10 vph for higher posted speeds
and greater than 25 vph for lower posted speeds. The lane would be 175 feet long (155
feet for deceleration and 20 feet for vehicle storage) with a 95-foot transition taper based
on the SHAC and a posted speed limit of 30 mph. The appropriate redirect taper would
be 15:1.

7. A westbound left-turn lane is recommended on Jasper Road at N. 109th Street. The lane
would be 370 feet long (320 feet for deceleration and 50 feet for vehicle storage) with an
180-foot transition taper based on the SHAC and the posted speed limit of 50 mph. These
lengths would be less if the posted speed is lowered with development. The appropriate
redirect taper would be 50:1.

*  *  *  *  *





Jasper Road/N. 119th Street

US 287/Jasper Road

Table 1
Intersection Levels of Service Analysis

Wise Farms
Erie, CO

(LSC #120761; July, 2014)

2035203520172017
Total TrafficBackground TrafficTotal TrafficBackground TrafficExisting Traffic

Level ofLevel ofLevel ofLevel ofLevel ofLevel ofLevel ofLevel ofLevel ofLevel of 
ServiceServiceServiceServiceServiceServiceServiceServiceServiceServiceTraffic  

PMAMPMAMPMAMPMAMPMAMControlIntersection Location

AWSC
ABABAAAAAANB Approach
BAAAAAAAAAEB Approach
AAAAAAAAAAWB Approach
AAAAAAAAAASB Approach

10.511.09.910.59.39.58.99.48.79.4Critical Movement Delay

TWSCJasper Road/N. 109th Street
BCBBBBBBBBNB Approach
AAAAAAAAAAEB Approach
AAAAAAAAAAWB Approach
BBBBBBBBBBSB Approach

12.215.111.213.611.313.110.812.811.112.4Critical Movement Delay

TWSC
CCCCBBBBBBNB Left
DFDFFFFFFEEB Approach
EFDFFFFFFFWB Left/Through
DF (1)DF (1)CDCDCCWB Right

F (2)CFCCBCBCBSB Left
98.7>24078.8>240>240>240>240>240>240>240Critical Movement Delay

RoundaboutErie Parkway/N. 119th Street
CACAAAAAAAEB Approach
ADADABABABWB Approach
BABAAAAAAANB Approach
ABABAAAAAASB Approach

14.219.013.418.17.69.57.49.36.79.0Entire Intersection Delay (sec /veh)
BCBCAAAAAAEntire Intersection LOS

TWSCJasper Road/East Site Access
BB----BA--------NB Approach
AA----AA--------WB Approach

10.810.2----10.39.8--------Critical Movement Delay

TWSCJasper Road/West Site Access
BB----BB--------NB Approach
AA----AA--------WB Approach

11.711.5----10.910.7--------Critical Movement Delay

TWSCN. 119th Street/Site Access
AA----AA--------NB Left/Through
AA----AA--------EB Approach

9.59.7----9.39.4--------Critical Movement Delay

There is a long acceleration lane for this movement .(1)
The actual level of service is expected to be better than LOS "F" due to gaps created by the existing traffic signal at US 287/Erie Parkway.(2)



Table 2
ESTIMATED TRAFFIC GENERATION

Wise Farms
Erie, CO

(LSC #120761; July, 2014)

Total TripsTrip Generation Rates(1)  

PM Peak - Hour AM Peak HourAveragePM Peak HourAM Peak HourAverage
OutInOutInWeekdayOutInOutInWeekdayQuantityTrip Generating Category

North Half
478071241,2090.3700.6300.5630.1889.52DU (3)127Single-Family Homes (2)

South Half
14252273710.3700.6300.5630.1889.52DU39Single-Family Homes

6110593311,580Site Total = 

Notes:
Source:  Trip Generation, Institute of Transportation Engineers, 9th Edition, 2012.(1)
ITE Land Use #210 - Single-Family Detached Housing (2)
DU = Dwelling Unit(3)





















































Accident Data
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Chris McGranahan

From: Mike Lowder [mtlowder@erieco.gov]
Sent: Friday, February 21, 2014 1:18 PM
To: Chris McGranahan
Subject: RE: Accident data request
Attachments: 09-1782.pdf; 09-3325.pdf; 10-2344.pdf

Mr. McGranahan, 
Here attached are the most recent cases that we have for that intersection of Jasper and 
N119th. We have another 19 cases from our old records management system that sometimes have 
narratives and sometimes, due to the age of the cases, I only have access to "screen shots" 
and not able to print them off. So, I can send them to you by mail or I can email them to you 
after I scan them in. I may have to email them in more than one email due to the size of the 
whole lot of them. Just let me know. Also the 4‐way stop did not go in until after a bad 
accident occurred there in July of 2005. The 4‐way stop went in a few months after that 
accident. Up until that time it was only a stop sign for N119th north and south bound with 
Jasper uncontrolled. 
Hope this helps and please let me know if you want me to mail the rest, they cover 1997 
through 2006. 
Thanks, 
 
Mike Lowder 
Erie Police Department Records Division 
645 Holbrook Street 
Erie, CO 80516 
Office: 303‐926‐2800 
Fax: 303‐926‐2805 
__________________________________________ 
Confidentiality Notice: This communication contains police confidential information. If you 
are not the intended recipient, or an agent or employee responsible for delivering this 
communication to the intended recipient, or if you have received this communication in error, 
please do not print, copy, retransmit, disseminate or otherwise use the information. Also, 
please indicate to the sender that you have received this communication in error, and delete 
the copy you received. Thank you.   
 
   
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Chris McGranahan [mailto:csmcgranahan@lsctrans.com] 
Sent: Tuesday, February 18, 2014 12:00 PM 
To: Mike Lowder 
Subject: RE: Accident data request 
 
Mike, 
 
Thank you for the quick response. It would also be nice to know, if possible, if the all‐way 
stop‐sign control was implemented to address the issue of if the all‐way stop has been there 
the whole time. 
 
I look forward to seeing what you can find, 
 
Christopher S. McGranahan, PE, PTOE 
Principal 
LSC Transportation Consultants, Inc. 
1889 York Street 
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Denver, CO 80206 
303‐333‐1105 
csmcgranahan@lsctrans.com 
 
 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Mike Lowder [mailto:mtlowder@erieco.gov] 
Sent: Tuesday, February 18, 2014 11:53 AM 
To: Chris McGranahan 
Subject: RE: Accident data request 
 
Mr. McGranahan, 
I have received your request and will run a search to locate the reports showing accident 
data for that intersection. I remember at least two fairly serious collisions in the past 15 
years, but I know there are more. 
I will let you know when I have the information ready. 
Thanks, 
 
Mike Lowder 
Erie Police Department Records Division 
645 Holbrook Street 
Erie, CO 80516 
Office: 303‐926‐2800 
Fax: 303‐926‐2805 
__________________________________________ 
Confidentiality Notice: This communication contains police confidential information. If you 
are not the intended recipient, or an agent or employee responsible for delivering this 
communication to the intended recipient, or if you have received this communication in error, 
please do not print, copy, retransmit, disseminate or otherwise use the information. 
Also, please indicate to the sender that you have received this communication in error, and 
delete the copy you received. Thank you.  
 
 
 
Thank you 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Chris McGranahan [mailto:csmcgranahan@lsctrans.com] 
Sent: Tuesday, February 18, 2014 11:13 AM 
To: Mike Lowder 
Cc: Wendi Palmer; Matthew Wiederspahn 
Subject: FW: Accident data request 
 
Mike, 
 
Please see the email chain below. I have been asked to review accident data for the past 
several years at the intersection of Jasper Road and 119th Street. Please consider this a 
formal request for any accident data you may have for this intersection. 
 
Feel free to contact me if you have any questions. 
 
Thank you and have a great day, 
 
Christopher S. McGranahan, PE, PTOE 
Principal 
LSC Transportation Consultants, Inc. 
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1889 York Street 
Denver, CO 80206 
303‐333‐1105 
csmcgranahan@lsctrans.com 
 
 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Matthew Wiederspahn [mailto:mwiederspahn@erieco.gov] 
Sent: Tuesday, February 18, 2014 11:09 AM 
To: Chris McGranahan 
Cc: Mike Lowder; Wendi Palmer 
Subject: RE: Accident data request 
 
Hi Chris, 
 
Our Police Department handles our accident data.  Please contact Mike Lowder 
(mtlowder@erieco.gov, 303‐926‐2800) to request the data. 
 
Thanks, 
 
Matt Wiederspahn, P.E., CFM 
Development Engineer 
Town of Erie | Public Works Department 
645 Holbrook Street | P.O. Box 750 | Erie, CO 80516 
303‐926‐2865 | mwiederspahn@erieco.gov | www.erieco.gov 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Chris McGranahan [mailto:csmcgranahan@lsctrans.com] 
Sent: Tuesday, February 18, 2014 10:40 AM 
To: Wendi Palmer; Matthew Wiederspahn 
Subject: Accident data request 
 
Wendi and Matt, 
 
I received comments from the Town via FHU for the Wise Farms property. We are in the process 
of updating the traffic study to address comments and accommodate a revised site plan. One of 
the FHU comments was to review accident history at Jasper/119th. Can one of you provide 
accident data for the past several years or pass me along to the correct person that can? 
 
Thank you, 
 
Christopher S. McGranahan, PE, PTOE 
Principal 
LSC Transportation Consultants, Inc. 
1889 York Street 
Denver, CO 80206 
303‐333‐1105 
csmcgranahan@lsctrans.com 
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Erie Police Department
Officer Report for Incident 09-1782

Nature:  PD Accident Address:  N 119TH ST & JASPER RD
Location:  GEN B Erie CO 80516

Offense Codes:  
Received By:  J Shupe How Received:  B Agency:  EPD

Responding Officers:  
Responsible Officers:  J Shupe Disposition:  CCI 06/05/09

When Reported:  09:13:00 06/05/09 Occurred Between:  09:13:00 06/05/09 and 09:40:00 06/05/09

Assigned To:   Detail:   Date Assigned:  **/**/**
Status:   Status Date:  **/**/** Due Date:  **/**/**

Complainant:   X
Last:   Unknown First:    Mid:   
DOB:   **/**/** Dr Lic:    Address:   
Race:    Sex:    Phone:   ( ) - City:   ,

Work Phone:   ( ) -
Alert Codes:

Offense Codes
Reported:    Observed:   TAPD Traffic Accident, Prop Damage

Additional Offense:   TAPD Traffic Accident, Prop Damage

Circumstances
DAY Day (6 a.m. - 6 p.m.)

Responding Officers:   Unit :  
J Shupe
R Vesco

Responsible Officer:   J Shupe Agency:   EPD
Received By:   J Shupe Last Radio Log:   **:**:** **/**/**

How Received:   B Boulder Co Comm Clearance:   CRO
When Reported:   09:13:00 06/05/09 Disposition:   CCI Date:   06/05/09
Judicial Status:    Occurred between:   09:13:00 06/05/09

Misc Entry:    and:   09:40:00 06/05/09

Modus Operandi:   Description :   Method :  
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Involvements

Date Type Description
06/05/09 Name Unknown, Complainant
06/05/09 Name Shupe, James Ofc Reporting Officer
06/05/09 Name Vesco, Robert Assisting Officer
06/05/09 Name Bever, Thomas J. Involved Person
06/05/09 Name Gorrdillo, Oscar Involved Person
06/05/09 Citation Moving Violation Summons
06/05/09 Vehicle WHI 2000 FORD F150 CO Vehicle #2
06/05/09 Vehicle RED 1991 CHEV CO Vehicle #1
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Narrative
OFFICER: Shupe E22 DATE/TIME: Fri Jun 05 15:01:05 DT 2009
MEDIA RELEASE: Officer responded to the intersection of Jasper Rd. and N. 119th
St. on a non injury, property damage accident. One adult male was cited for a
stop sign violation.

On 06-05-2009 at approximately 0913hrs, I, Officer Shupe (E22 EPD) was
dispatched to Jasper Road and N. 119th Street, Town of Erie, County of Boulder,
State of Colorado on a non-injury property damage accident.

Upon arrival, I observed a 1991 red Chevy truck (LP# 130-GKI)(Vehicle
#1) stopped in the intersection, facing westbound. The truck was hauling a
trailer loaded with landscaping equipment. I observed a set of skid marks in the
westbound lane leading up to and stopping at the truck. I also observed a white
2000 Ford Truck (LP#426-ELO)(Vehicle #2) stopped on N. 119th Street, facing
north, in the northbound lane.

I contacted the driver of the red truck, Thomas Bever (DOB 05-23-1949),
who stated that he hit the white truck. Thomas did not appear to be injured in
any way. Thomas stated that he was driving westbound and tried to stop his truck
but the road was slick and the truck slid through the stop sign when he tried to
stop. Thomas also stated that there were two trucks that did not stop completely
at the intersection and he hit one of them because they failed to stop. One
truck was heading southbound and the other, the one he hit, was traveling
northbound.

Officer Vesco arrived on scene and took measurements of the
intersection. Measurements of the accident were not taken due to the fact that
the vehicles were moved prior to arrival. I photographed the scene.

I then contacted Oscar who stated that he started driving north after
stopping at the stop sign and was hit by the red truck. Oscar spoke in broken
English and hard a hard time explaining what happened.

It was determined, based on the red truck's tire skids, that the red
truck was traveling too fast and was unable to stop at the stop sign. Jasper
Road was dry at the time of the crash. The left tire skid measured 110'11" and
the right tire skid measured 95'5". The speed limit on Jasper Road is 35mph. The
stop sign was posted upright and clearly visible to all. The red truck sustained
moderate front end damage and the white truck sustained no damage.

I issued Thomas an Erie Municipal Summons (#M002426) for MTC 703(3)
Failed to stop at a stop sign as required with an Erie Municipal court date of
07-07-09 at 0900hrs. Thomas signed the summons acknowledging the charge and
court date.

During my contact with both drivers it did not appear that either was
under the influence of drugs or alcohol. No injuries wee reported and no airbags
deployed.

End of Report
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Vehicles
Vehicle Number: 3070  

License Plate:   426ELO License Type:   PC Regular Passenger Automobile
State:   CO Expires:   09/01/09

Vehicle Year:   2000 VIN:   1FDWW36F9YEA9705
3

Make:   FORD Ford Model:   F150
Color:   WHI / Doors:   2

Vehicle Type:   PTK Passenger Truck Value:   $0.00

Owner:   
Last:   Rock Creek

Landscape
First:    Mid:   

DOB:   **/**/** Dr Lic:    Address:   1222 Commerce Ct
Race:    Sex:    Phone:   ( ) - City:   Lafayette, CO 80026

:   :   Work Phone:   ( ) - ) :  
Height:   ' " Weight:  0 Hair:   Eyes:   :  

Agency:   EPD Erie Police Department Date Recov/Rcvd:   **/**/**
Officer:   J Shupe Area:   GEN B

GENERAL
BOULDER

UCR Status:    Wrecker Service:   
Local Status:    Storage Location:   
Status Date:   **/**/** Release Date:   **/**/**
Comments:   

Vehicle Number: 3071  
License Plate:   130GKI License Type:   PC Regular Passenger Automobile

State:   CO Expires:   09/01/09
Vehicle Year:   1991 VIN:   1GCFK24K6ME216424

Make:   CHEV Chevrolet Model:   
Color:   RED / Doors:   2

Vehicle Type:   PTK Passenger Truck Value:   $0.00

Owner:   
Last:   Bever First:   Thomas Mid:   J.
DOB:   05/23/49 Dr Lic:   920196951 Address:   10117 WCR 1

Race:   W Sex:   M Phone:   (720)480-0856 City:   Erie, CO 80516
:   :   Work Phone:   (303)417-6266 ) :  

Height:  6'01" Weight:  155 Hair:  Brown Eyes:  Blue :  

Agency:   EPD Erie Police Department Date Recov/Rcvd:   **/**/**
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Officer:   J Shupe Area:   GEN B
GENERAL
BOULDER

UCR Status:    Wrecker Service:   
Local Status:    Storage Location:   
Status Date:   **/**/** Release Date:   **/**/**
Comments:   
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Name Involvements:
Involved Person

:   
9617

Last:   Gorrdillo First:   Oscar Mid:   
DOB:   05/29/72 Dr Lic:   95-109-2087 Address:   1815 Meadow St

Race:   W Sex:   M Phone:   (303)774-7608 City:   Longmont, CO 80501
:   :   Work Phone:   (303)604-7608 ) :  

Height:  5'05" Weight:  170 Hair:  Black Eyes:  Brown :  

Involved Person
:   
2178

Last:   Bever First:   Thomas Mid:   J.
DOB:   05/23/49 Dr Lic:   920196951 Address:   10117 WCR 1

Race:   W Sex:   M Phone:   (720)480-0856 City:   Erie, CO 80516
:   :   Work Phone:   (303)417-6266 ) :  

Height:  6'01" Weight:  155 Hair:  Brown Eyes:  Blue :  

Assisting Officer
:   
2003

Last:   Vesco First:   Robert Mid:   
DOB:   **/**/** Dr Lic:    Address:   645 HOLBROOK ST
Race:    Sex:    Phone:   ( ) - City:   Erie, CO 80516

:   :   Work Phone:   (303)926-2800 ) :  
Height:   ' " Weight:  0 Hair:   Eyes:   :  

Complainant :   X
Last:   Unknown First:    Mid:   
DOB:   **/**/** Dr Lic:    Address:   
Race:    Sex:    Phone:   ( ) - City:   ,

:   :   Work Phone:   ( ) - ) :  
Height:   ' " Weight:  0 Hair:   Eyes:   :  

Reporting
Officer :   

16

Last:   Shupe First:   James Mid:   
DOB:   **/**/** Dr Lic:    Address:   645 HOLBROOK ST
Race:    Sex:    Phone:   ( ) - City:   Erie, CO 80516

:   :   Work Phone:   (303)926-2800 ) :  
Height:   ' " Weight:  0 Hair:   Eyes:   :  
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Erie Police Department
Officer Report for Incident 09-3325

Nature:  PI Accident Address:  N 119TH ST & JASPER RD; 119TH
ST

Location:  GEN B Erie CO 80516

Offense Codes:  
Received By:  G Turner How Received:  B Agency:  EPD

Responding Officers:  
Responsible Officers:  G Turner Disposition:  CCI 09/30/09

When Reported:  15:47:00 09/30/09 Occurred Between:  16:44:23 09/30/09 and 16:44:23 09/30/09

Assigned To:   Detail:   Date Assigned:  **/**/**
Status:   Status Date:  **/**/** Due Date:  **/**/**

Complainant:   X
Last:   Unknown First:    Mid:   
DOB:   **/**/** Dr Lic:    Address:   
Race:    Sex:    Phone:   ( ) - City:   ,

Work Phone:   ( ) -
Alert Codes:

Offense Codes
Reported:    Observed:   TAPI Traffic Accident, Pers Injury

Additional Offense:   TAPI Traffic Accident, Pers Injury

Circumstances
LT13 Highway, Road, Alley
DAY Day (6 a.m. - 6 p.m.)
ACCI Accident
MEDI Medical Attention
PROP Property Damage

Responding Officers:   Unit :  
G Turner
A Nevarez
P Lukens
K Jamison
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Responsible Officer:   G Turner Agency:   EPD
Received By:   G Turner Last Radio Log:   **:**:** **/**/**

How Received:   B Boulder Co Comm Clearance:   CRO
When Reported:   15:47:00 09/30/09 Disposition:   CCI Date:   09/30/09
Judicial Status:    Occurred between:   16:44:23 09/30/09

Misc Entry:    and:   16:44:23 09/30/09

Modus Operandi:   Description :   Method :  

Involvements

Date Type Description
09/30/09 Name Nevarez, Alfredo Sgt Asst Officer
09/30/09 Name Unknown, Complainant
09/30/09 Name Lukens, Phil Cpl Asst Officer
09/30/09 Name Turner, Greg Invest Officer
09/30/09 Name Langer, Lisa J V2 Driver
09/30/09 Name Langer, Ben Juvenile Relayed
09/30/09 Name Langer, Josh Juvenile Relayed
09/30/09 Name Langer, Victor Ambrose Guardian for juvenil
09/30/09 Name Hopperstad, Yvette D V1 Driver
10/03/09 Citation Moving Violation Citation Issued
09/30/09 Vehicle RED 2003 OLDS SILHOUET CO Vehicle #2
09/30/09 Vehicle WHI 2004 CADI CO Vehicle #1
10/07/09 DS Lisa Langer Lisa Langer Copy
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Narrative
OFFICER: G Turner E20 DATE: 09-30-09
MEDIA RELEASE: Accident involving two vehicles that occurred at the intersection
on Jasper Rd and N 119th St. One vehicle, traveling west, failed to stop at the
stop sign and struck a vehicle in the intersection.

On 09-30-09, at approximately 1547hrs, I, Officer Greg Turner (E20 EPD),
responded to a reported injury accident at the intersection of N 119th St and
Jasper Rd, Town of Erie, County of Boulder, State of Colorado. Sgt Nevarez (E5)
also responded.
When I arrived, I observed that Mtn View Fire and Rescue were already on
scene, along with Boulder County SO and Lafayette PD who responded to assist. I
also observed that Sgt Jamison (E6) was on scene.
I observed a red 2003 Oldsmobile minivan (CO license 169-SVZ), on its
passenger side, facing north, on the shoulder of the southbound lane, south of
Jasper Rd. I observed that Mtn View was in the process of attempting to
extricate its driver, later identified as Lisa Langer. I observed that the van
had severe damage to its driver's side, and the side air bag of the driver's
seat had deployed.
I observed a white 2004 Cadillac sedan (CO license 997SHZ)facing south,
in the southbound lane, south of Jasper Rd. I observed that the sedan had severe
damage to the front of the vehicle. This vehicle was unoccupied. I observed the
front driver's airbag had deployed.
I observed vehicle debris and fluids in the intersection that belonged
to the vehicles.
Mtn View advised me that they were extricating the driver of the van and
that the driver of the sedan was on the other side of the vehicle. I was advised
that the driver of the sedan was not complaining of injuries, but that they were
going to try to talk her into seeking an evaluation at the hospital.
Sgt Nevarez assisted with traffic control and took digital photos of the
accident scene. These photos are attached to the case file.
I contacted the driver of the sedan, who identified herself to me as
Yvette Hopperstad. Yvette stated that she was not injured. I observed an
abrasion on Yvette's left shoulder, which she stated was from the seatbelt.
Yvette also showed me abrasions on her arms which she stated were from the
airbag being deployed.
Yvette stated that she was driving the sedan west on Jasper Rd and does
not normally drive this route. Yvette stated that, as she approached the
intersection of N 119th St, she did not observe the stop sign and proceeded
through the intersection without stopping. Yvette stated that she did not see
the van approaching the intersection and did not observe it until it was
directly in front of her, at which time she ran into it. Yvette stated that she
did not know what direction the van had been traveling in.
I observed that the stop sign for west-bound Jasper Rd, at N 119th St,
was clearly posted with a large stop sign. This sign was clear of debris or
branches.
I observed the vehicle debris and skid marks indicated that the point of
impact for the accident occurred in the north-east portion of the intersection,
which indicated that the van had been traveling south on N 119th St and was
turning left (east) onto Jasper Rd.
After Mtn View extracted Lisa from the van, they advised me that they
were going to transport her to Exempla Hospital for an evaluation, although
there were no visible injuries and Lisa was not complaining of any pain.
I spoke with Lisa who advised me that she had been traveling south on N
119th St and had stopped at the stop sign at Jasper Rd. Lisa stated that she
started to turn left (east) onto Jasper Rd, when she observed a white car
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heading west, towards her, "very fast". Lisa stated that she started to turn to
the right, away from the other car, but was then stuck on her driver's side and
rolled onto the side.
I advised Lisa that her vehicle would be towed, due to damage, and she
requested that the tow company at County Line Auto respond to tow her vehicle.
All About towing responded and towed the Oldsmobile van and Blue Sky
Towing responded to tow the Cadillac sedan.
I advised Yvette that I would be contacting her within the next couple
days, regarding the accident, to receive a summons.
Follow-up is planned to determine extent of injuries, if any, that Lisa
sustained. Additional follow-up planned with issuing Yvette a summons for the
appropriate violation.
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Supplement 1
Officer:P. Lukens E-18 Date:Wed Sep 30 17:14:29 MDT 2009

On Wednesday, September 30, 2009 at approximately 1600 hours, Sergeant
Nevarez contacted me by phone and asked that I go to Erie Middle School and pick
up Josh Langer, (DOB 04-12-98) and go to Erie Elementary to pick up Ben Langer,
(DOB 12-11-04). He asked me to relay them to 11638 Kenosha Rd and wait there
until their grandfather, Victor Langer, (DOB 02-24-35) arrived to watch them.

I retrieved Josh and we were walking out of the middle school when we
were contacted by Victor who already had picked up Ben from school. He provided
his Colorado driver's license and proved his identification. I released Josh to
him.

I then responded to 119th & Jasper and helped with scene investigation.
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Supplement 2
Officer: G Turner E20 Sup 2 Date: 10-02-09

On 10-02-09, I, Officer Greg Turner (E20 EPD), spoke with Lisa Langer,
by phone, about this incident.
Lisa advised me that she had been discharged from the hospital and had
not received any major injuries, other than soreness and bruises, from the
accident. Lisa stated that she did have a follow-up appointment with her doctor
today.
I attempted to contact Yvette Hopperstad, by phone, and left a voice
message requesting to meet with her today, at the Erie Police Department, after
she got off of work.
At approximately 1530hrs, I was contacted at the Erie Police Department
by Yvette. I issued Yvette Erie Municipal summons #M002677 for one count of MTC
703(3) Failed to Stop at Stop Sign as Required with a court date and time of
11-03-09 at 1030 hrs.
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Vehicles
Vehicle Number: 3978  

License Plate:   169SVZ License Type:   PC Regular Passenger Automobile
State:   CO Expires:   **/**/**

Vehicle Year:   2003 VIN:   1GHDX13E33D196257
Make:   OLDS Oldsmobile Model:   SILHOUET
Color:   RED / Doors:   5

Vehicle Type:   PVAN Passenger Van Value:   $0.00

Owner:   
Last:   Langer First:   Lisa Mid:   J
DOB:   12/18/63 Dr Lic:   921407883 Address:   11638 Kenosha

Race:   W Sex:   F Phone:   (303)828-2832 City:   Longmont, CO 80504
:   :   Work Phone:   ( ) - ) :  

Height:  5'08" Weight:  135 Hair:  Black Eyes:  Brown :  

Agency:   EPD Erie Police Department Date Recov/Rcvd:   **/**/**
Officer:   P Lukens Area:   

UCR Status:    Wrecker Service:   
Local Status:    Storage Location:   
Status Date:   **/**/** Release Date:   **/**/**
Comments:   

Vehicle Number: 3979  
License Plate:   997SHZ License Type:   PC Regular Passenger Automobile

State:   CO Expires:   06/30/10
Vehicle Year:   2004 VIN:   1G6DM577540166996

Make:   CADI Cadillac Model:   
Color:   WHI / Doors:   4

Vehicle Type:   PCAR Passenger Car Value:   $0.00

Owner:   
Last:   Hopperstad First:   James Mid:   Richard
DOB:   10/29/60 Dr Lic:   921060374 Address:   2287 Indian Peaks Circle

Race:   W Sex:   M Phone:   (303)651-7695 City:   Longmont, CO 80501
:   :   Work Phone:   ( ) - ) :  

Height:  5'11" Weight:  170 Hair:  Blond Eyes:  Blue :  

Agency:   EPD Erie Police Department Date Recov/Rcvd:   **/**/**
Officer:   P Lukens Area:   

UCR Status:    Wrecker Service:   
Local Status:   III Involved in Incident Storage Location:   
Status Date:   **/**/** Release Date:   **/**/**
Comments:   
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Name Involvements:
Asst Officer :   4

Last:   Nevarez First:   Alfredo Mid:   
DOB:   **/**/** Dr Lic:    Address:   645 HOLBROOK ST
Race:    Sex:    Phone:   ( ) - City:   Erie, CO 80516

:   :   Work Phone:   (303)926-2800 ) :  
Height:   ' " Weight:  0 Hair:   Eyes:   :  

V1 Driver :   11382
Last:   Hopperstad First:   Yvette Mid:   D
DOB:   04/24/59 Dr Lic:   921060611 Address:   2287 Indian Peaks Cir

Race:   W Sex:   F Phone:   (720)299-3202 City:   Longmont, CO 80504
:   :   Work Phone:   ( ) - ) :  

Height:  5'08" Weight:  122 Hair:  Sandy Eyes:  Blue :  

Juvenile
Relayed :   

11357

Last:   Langer First:   Josh Mid:   
DOB:   04/12/98 Dr Lic:    Address:   11638 Kenosha

Race:   W Sex:   M Phone:   (303)828-2832 City:   Longmont, CO 80504
:   :   Work Phone:   ( ) - ) :  

Height:  4'00" Weight:  80 Hair:  Brown Eyes:  Brown :  

Complainant :   X
Last:   Unknown First:    Mid:   
DOB:   **/**/** Dr Lic:    Address:   
Race:    Sex:    Phone:   ( ) - City:   ,

:   :   Work Phone:   ( ) - ) :  
Height:   ' " Weight:  0 Hair:   Eyes:   :  

Juvenile
Relayed :   

11356

Last:   Langer First:   Ben Mid:   
DOB:   12/11/04 Dr Lic:    Address:   11638 Kenosha Rd

Race:   W Sex:   M Phone:   (303)828-2832 City:   Longmont, CO 80504
:   :   Work Phone:   ( ) - ) :  

Height:  3'00" Weight:  50 Hair:  Brown Eyes:  Brown :  

V2 Driver :   11353
Last:   Langer First:   Lisa Mid:   J
DOB:   12/18/63 Dr Lic:   921407883 Address:   11638 Kenosha

Race:   W Sex:   F Phone:   (303)828-2832 City:   Longmont, CO 80504
:   :   Work Phone:   ( ) - ) :  

Height:  5'08" Weight:  135 Hair:  Black Eyes:  Brown :  
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Guardian for
juvenil:   

11358

Last:   Langer First:   Victor Mid:   Ambrose
DOB:   02/24/35 Dr Lic:   950094250 Address:   11073 W 67th Way

Race:   W Sex:   M Phone:   (303)421-6871 City:   Arvada, CO 80004
:   :   Work Phone:   ( ) - ) :  

Height:  6'02" Weight:  230 Hair:  Gray Eyes:  Brown :  

Asst Officer :   21
Last:   Lukens First:   Phil Mid:   
DOB:   **/**/** Dr Lic:    Address:   645 Holbrook St
Race:    Sex:    Phone:   (303) - City:   Erie, CO 80516

:   :   Work Phone:   (303)926-2800 ) :  
Height:   ' " Weight:  0 Hair:   Eyes:   :  

Invest Officer :
  
192

Last:   Turner First:   Greg Mid:   
DOB:   **/**/** Dr Lic:    Address:   645 HOLBROOK ST
Race:    Sex:    Phone:   ( ) - City:   Erie, CO 80516

:   :   Work Phone:   (303)926-2800 ) :  
Height:   ' " Weight:  0 Hair:   Eyes:   :  
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Erie Police Department
Officer Report for Incident 10-2344

Nature:  PD Accident Address:  N 119TH ST & JASPER RD
Location:  GEN B Erie CO 80516

Offense Codes:  
Received By:  C Mayhue How Received:  B Agency:  EPD

Responding Officers:  
Responsible Officers:  C Mayhue Disposition:  CAA 07/15/10

When Reported:  19:30:00 07/15/10 Occurred Between:  19:30:00 07/15/10 and 19:55:00 07/15/10

Assigned To:   Detail:   Date Assigned:  **/**/**
Status:   Status Date:  **/**/** Due Date:  **/**/**

Complainant:   15033
Last:   Emerson First:   Cherriethel Mid:   Kathleen
DOB:   03/20/40 Dr Lic:   92-065-7866 Address:   3844 N 119TH ST

Race:   W Sex:   F Phone:   (303)818-7666 City:   Boulder County, CO 80516
Work Phone:   ( ) -

Alert Codes:

Offense Codes
Reported:    Observed:   TAPD Traffic Accident, Prop Damage

Additional Offense:   TAPD Traffic Accident, Prop Damage

Circumstances
LT13 Highway, Road, Alley

Responding Officers:   Unit :  
C Mayhue
K Jamison

Responsible Officer:   C Mayhue Agency:   EPD
Received By:   C Mayhue Last Radio Log:   **:**:** **/**/**

How Received:   B Boulder Co Comm Clearance:   CRO
When Reported:   19:30:00 07/15/10 Disposition:   CAA Date:   07/15/10
Judicial Status:    Occurred between:   19:30:00 07/15/10

Misc Entry:    and:   19:55:00 07/15/10

Modus Operandi:   Description :   Method :  
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Involvements

Date Type Description
07/15/10 Name Jamison, Kevin Sgt Assisting Officer
07/15/10 Name Mayhue, Chris Responsible Officer
07/15/10 Name Tsering, Tenzin Kunchok Juvenile Victim
07/15/10 Name Kronsbein, George William III Suspect Arrested
07/15/10 Name Emerson, Cherriethel Kathleen Complainant
07/15/10 Vehicle MAR 1990 GMC PICKUP CO Suspect Vehicle(TU1)
07/15/10 Vehicle 2000 HOND ACCORD CO Victim Vehicle (TU2)
08/19/10 DS Meredith Shook owner of truck
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Narrative
OFFICER: C. Mayhue E24 DATE/TIME: Thu Jul 15 21:59:23 MDT 2010
MEDIA RELEASE: Jasper Rd & N 119th St, Traffic Accident, Officers advised of a
traffic accident. Officers arrived, investigated the incident and found no
injuries and a driver was later arrested for driving with a revoked license.

On 07-15-2010, at approximately 1930 hours, I, Officer Mayhue (E24 EPD),
was dispatched to the intersection of Jasper Rd & N 119th St, Town of Erie,
County of Boulder, State of Colorado, for an unknown-if-injury traffic accident.
While en route I was advised that the suspect vehicle, a maroon GMC pick-up,
was attempting to flee the scene westbound on Jasper Rd from N 119th St. We
were also advised that a Hispanic male had jumped out of the GMC and fled on
foot southbound on N. 119th St. I arrived and observed a maroon GMC pick-up
with heavy damage to the front driver side of the vehicle and a green Honda
coupe with heavy damage to the driver side rear tire area, approximately 600
feet west of the intersection. I contacted all drivers involved and no injuries
were reported. I observed that all stop signs in the intersection were clear and
upright.
I contacted the reporting party, identified as Cherriethel Emerson (DOB:
03-20-1940), and questioned her about the incident. Cherriethel advised me that
she had heard the collision but only observed the "end of" the collision.
Cherriethel stated that she heard the sound of a vehicle's engine revving and
she stated, "It sounded like one of the cars was trying to drive away."
Cherriethel advised me that when she turned around she observed that both
vehicles had stopped. She then drove over to the accident and George was
stating that he was at fault and he would "make it right." Cherriethel stated
that George had requested that the police not be contacted. Cherriethel
completed a voluntary witness statement and it is included in the case file.
I contacted the driver of the GMC, identified as George Kronsbein (DOB:
10-12-1957), and questioned him about the incident. I asked George who the
person was that ran from his vehicle and he stated that it was a guy he "didn't
know too well" who was working on his residence. I asked George if the person
who ran was the driver and George stated that he was driving. George would not
give me anymore information about the identity of the passenger that fled.
George advised me that he was traveling westbound in a maroon 1990 GMC
Pickup (CO License# 036MJH), on Jasper Rd when he approached the intersection at
N 119th St. George stated that he did not see the stop sign at the intersection
because of the sun, and struck another vehicle that had entered the
intersection. I asked George on two separate occasions if he was driving the
GMC and he stated that he was the driver of the vehicle. I then asked George
why his vehicle had ended up so far from the intersection and he stated, "I was
looking for a place to pull off, and this was it."
I asked George for his driver's license, registration, and vehicle proof
of insurance, and George advised me that he did not have vehicle insurance, due
to it being a customer's vehicle, and he did not have his driver's license with
him. I asked George if his driver's license was suspended or revoked and he
stated, "Yeah, my driver's license is revoked HTO." I asked George if his
driving status as HTO was due to alcohol and he stated that it was. I returned
to my patrol vehicle and cleared George through Boulder County Dispatch. I was
advised that George was confirmed Revoked as a Habitual Traffic Offender from
04-29-1992 to 04-28-1997 (CR#9211032C). George completed a voluntary witness
statement and it is included in the case file.
I then contacted the victim driver, identified as Tenzin Tsering (DOB:
02-28-1993), who stated that she was traveling southbound on N. 119th St
approaching the intersection at Jasper Rd. Tenzin stated that she was driving a
green 2000 Honda Coupe (CO License# 190EBB), when she stopped at the



Officer Report for Incident 10-2344 Page 4 of 7

02/21/14

intersection. Tenzin stated that she observed George's vehicle approaching the
intersection and she assumed that his vehicle would stop at the 4-way stop sign.
Tenzin advised that she entered the intersection and attempted to make a left
turn when George's vehicle struck her vehicle causing heavy damage to the rear
driver side tire area. Tenzin advised me that George then attempted to drive
away westbound on Jasper Rd, and she was able to follow him. Tenzin completed a
voluntary witness statement and it is included in the case file.
Sergeant Jamison (E6 EPD), arrived on scene and conducted the traffic
accident investigation. Sergeant Jamison took measurements and digital photos
were taken. Sergeant Jamison later completed a Colorado State Accident Form and
it is included in the case file. Sergeant Jamison later advised me that an
expired Unitrin Direct vehicle insurance (Policy# 1257668) was located inside
George's vehicle showing that it expired on 05-01-2010. The GMC
was impounded by Cozy Corner Towing out of Lafayette, CO, and the Honda was
towed privately from the scene. A copy of the vehicle impound form is included
in the case file. All of the digital photos were later downloaded into a secure
database at the Erie Police Department and attached to the case file.
I later placed George under arrest at 1955 hours for 42-2-206(1)(b):
Drove a Vehicle When License Revoked (HTO), 42-4-1409(2): No Proof of Vehicle
Insurance (Driver), 42-4-703(3): Failed to Stop at a Stop Sign as Required, and
42-4-1602(1): Accident Involving Damage - Duty. George was served a Proof of
Service and a copy is included in the case file. George was later transported
to Boulder County Jail and booked on the above charges. A copy of the arrest
affidavit is included in the case file.
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Vehicles
Vehicle Number: 5995  

License Plate:   036MJH License Type:   PC Regular Passenger Automobile
State:   CO Expires:   03/31/11

Vehicle Year:   1990 VIN:   1GTDK14K8LZ511369
Make:   GMC General Motors

Corp
Model:   PICKUP

Color:   MAR / Doors:   2
Vehicle Type:   PTK Passenger Truck Value:   $0.00

Owner:   
Last:   Manford First:   Shook Mid:   L
DOB:   **/**/** Dr Lic:    Address:   1400 S Collyer St; #286
Race:    Sex:    Phone:   ( ) - City:   Longmont, CO 80501

:   :   Work Phone:   ( ) - ) :  
Height:   ' " Weight:  0 Hair:   Eyes:   :  

Agency:   EPD Erie Police Department Date Recov/Rcvd:   **/**/**
Officer:   C Mayhue Area:   

UCR Status:   DDV Destroyed/Damaged/Vandalized Wrecker Service:   
Local Status:    Storage Location:   
Status Date:   **/**/** Release Date:   **/**/**
Comments:   

Vehicle Number: 5996  
License Plate:   190EBB License Type:   PC Regular Passenger Automobile

State:   CO Expires:   06/30/11
Vehicle Year:   2000 VIN:   1HGCG564XYA005973

Make:   HOND Honda Model:   ACCORD
Color:   / Doors:   4

Vehicle Type:   PCAR Passenger Car Value:   $0.00

Owner:   
Last:   Tsering First:   Tenzin Mid:   Kunchok
DOB:   02/28/93 Dr Lic:   09-175-0672 Address:   1201 N DAVENPORT CT

Race:   A Sex:   F Phone:   (303)828-4582 City:   Erie, CO 80516
:   :   Work Phone:   ( ) - ) :  

Height:  5'09" Weight:  135 Hair:  Black Eyes:  Brown :  

Agency:   EPD Erie Police Department Date Recov/Rcvd:   **/**/**
Officer:   C Mayhue Area:   

UCR Status:    Wrecker Service:   
Local Status:    Storage Location:   
Status Date:   **/**/** Release Date:   **/**/**
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Comments:   
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Name Involvements:
Complainant :   15033

Last:   Emerson First:   Cherriethel Mid:   Kathleen
DOB:   03/20/40 Dr Lic:   92-065-7866 Address:   3844 N 119TH ST

Race:   W Sex:   F Phone:   (303)818-7666 City:   Boulder County, CO 80516
:   :   Work Phone:   ( ) - ) :  

Height:  5'02" Weight:  190 Hair:  Gray Eyes:  Brown :  

Suspect
Arrested :   

15030

Last:   Kronsbein First:   George Mid:   William
DOB:   10/12/57 Dr Lic:   92-126-6948 Address:   2111 WELD COUNTY RD 10

Race:   W Sex:   M Phone:   (303)834-0093 City:   Erie, CO 80516
:   :   Work Phone:   ( ) - ) :  

Height:  5'08" Weight:  200 Hair:  Brown Eyes:  Brown :  

Responsible
Officer :   

117

Last:   Mayhue First:   Chris Mid:   
DOB:   **/**/** Dr Lic:    Address:   645 HOLBROOK ST
Race:    Sex:    Phone:   ( ) - City:   Erie, CO 80516

:   :   Work Phone:   (303)926-2800 ) :  
Height:   ' " Weight:  0 Hair:   Eyes:   :  

Assisting Officer
:   
15

Last:   Jamison First:   Kevin Mid:   
DOB:   **/**/** Dr Lic:    Address:   645 HOLBROOK ST
Race:    Sex:    Phone:   ( ) - City:   Erie, CO 80516

:   :   Work Phone:   (303)926-2800 ) :  
Height:   ' " Weight:  0 Hair:   Eyes:   :  

Juvenile Victim
:   
7110

Last:   Tsering First:   Tenzin Mid:   Kunchok
DOB:   02/28/93 Dr Lic:   09-175-0672 Address:   1201 N DAVENPORT CT

Race:   A Sex:   F Phone:   (303)828-4582 City:   Erie, CO 80516
:   :   Work Phone:   ( ) - ) :  

Height:  5'09" Weight:  135 Hair:  Black Eyes:  Brown :  



LEVEL OF SERVICE DEFINITIONS
From Highway Capacity Manual, Transportation Research Board, 2010

UNSIGNALIZED INTERSECTION LEVEL OF SERVICE (LOS) 
Applicable to Two-Way Stop Control, All-Way Stop Control, and Roundabouts

LOS

Average
Vehicle Control

Delay Operational Characteristics

A <10 seconds Normally, vehicles on the stop-controlled approach only have to
wait up to 10 seconds before being able to clear the intersection. 
Left-turning vehicles on the uncontrolled street do not have to wait
to make their turn.

B 10 to 15
seconds

Vehicles on the stop-controlled approach will experience delays
before being able to clear the intersection.  The delay could be up
to 20 seconds.  Left-turning vehicles on the uncontrolled street
may have to wait to make their turn.

C 15 to 25
seconds

Vehicles on the stop-controlled approach can expect delays in the
range of 30 to 40 seconds before clearing the intersection. 
Motorists may begin to take chances due to the long delays,
thereby posing a safety risk to through traffic.  Left-turning vehicles
on the uncontrolled street will now be required to wait to make
their turn causing a queue to be created in the turn lane.

D 25 to 35
seconds

This is the point at which a traffic signal may be warranted for this
intersection.  The delays for the stop-controlled intersection are
not considered to be excessive, exceeding 35 seconds on a
regular basis.  The length of the queue may begin to block other
public and private access points.

E 35 to 50
seconds

The delays for all critical traffic movements are considered to be
unacceptable.  The length of the queues for the stop-controlled
approaches as well as the left-turn movements are extremely long. 
There is a high probability that this intersection will meet traffic
signal warrants.  The ability to install a traffic signal is affected by
the location of other existing traffic signals.  Consideration may be
given to restricting the accesses by eliminating the left-turn move-
ments from and to the stop-controlled approach.

F >50 seconds The delay for the critical traffic movements are probably in excess
of 100 seconds.  The length of the queues are extremely long. 
Motorists are selecting alternative routes due to the long delays. 
The only remedy for these long delays in installing a traffic signal
or restricting the accesses. The potential for accidents at this inter-
section are extremely high due to motorist taking more risky
chances.  If the median permits, motorists begin making two-stage
left-turns.



HCM 2010 AWSC Existing
1: 119th Street & Jasper Road AM Peak

Synchro 8 Report
CSM

Intersection
Intersection Delay, s/veh 8.9
Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 10 25 20 12 115 2 125 28 14 0 26 15
Peak Hour Factor 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 12 31 25 15 144 2 156 35 18 0 32 19
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0
 

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 8 8.9 9.4 7.9
HCM LOS A A A A
             

Lane NBLn1 EBLn1 WBLn1 SBLn1
Vol Left, % 75% 18% 9% 0%
Vol Thru, % 17% 45% 89% 63%
Vol Right, % 8% 36% 2% 37%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 167 55 129 41
LT Vol 28 25 115 26
Through Vol 14 20 2 15
RT Vol 125 10 12 0
Lane Flow Rate 209 69 161 51
Geometry Grp 1 1 1 1
Degree of Util (X) 0.269 0.087 0.208 0.064
Departure Headway (Hd) 4.635 4.564 4.642 4.506
Convergence, Y/N Yes Yes Yes Yes
Cap 774 784 772 793
Service Time 2.662 2.599 2.671 2.542
HCM Lane V/C Ratio 0.27 0.088 0.209 0.064
HCM Control Delay 9.4 8 8.9 7.9
HCM Lane LOS A A A A
HCM 95th-tile Q 1.1 0.3 0.8 0.2

Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



HCM 2010 TWSC Existing
9: US 287 & Jasper Road AM Peak

Synchro 8 Report
CSM

Intersection
Intersection Delay, s/veh 36.1
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 0 1 7 45 0 240 1 1229 20 36 1264 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - Free - - None - - None
Storage Length - - - - - 50 300 - 415 515 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 1 8 50 0 267 1 1366 22 40 1404 0
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 2169 2852 702 2151 2852 683 1404 0 0 1366 0 0
             Stage 1 1484 1484 - 1368 1368 - - - - - - -
             Stage 2 685 1368 - 783 1484 - - - - - - -
Follow-up Headway 3.52 4.02 3.32 3.52 4.02 3.32 2.22 - - 2.22 - -
Pot Capacity-1 Maneuver 26 17 381 # 27 17 392 482 - - 499 - -
             Stage 1 131 187 - 155 213 - - - - - - -
             Stage 2 404 213 - 353 187 - - - - - - -
Time blocked-Platoon, % - - - -
Mov Capacity-1 Maneuver 8 16 381 # 23 16 392 482 - - 499 - -
Mov Capacity-2 Maneuver 8 16 - # 23 16 - - - - - - -
             Stage 1 131 172 - 155 213 - - - - - - -
             Stage 2 129 213 - 316 172 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 44.9 $ 357.5 0 0.4
HCM LOS E F
 

Minor Lane / Major Mvmt NBL NBT NBR EBLn1 WBLn1 WBLn2 SBL SBT SBR
Capacity (veh/h) 482 - - 99 58 392 499 - -
HCM Lane V/C Ratio 0.002 - - 0.09 2.395 0.454 0.08 - -
HCM Control Delay (s) 12.486 - - 44.9 $ 787.5 21.6 12.842 - -
HCM Lane LOS B E F C B
HCM 95th %tile Q(veh) 0.007 - - 0.289 13.867 2.293 0.26 - -

Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



HCM 2010 TWSC Existing
13: N. 109th Street & Jasper Road AM Peak

Synchro 8 Report
CSM

Intersection
Intersection Delay, s/veh 2.1
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 0 53 4 25 242 2 42 1 5 2 0 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 80 80 80 80 80 80 80 80 80 80 80 80
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 66 5 31 302 2 52 1 6 2 0 0
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 305 0 0 71 0 0 435 437 69 439 437 304
             Stage 1 - - - - - - 69 69 - 366 366 -
             Stage 2 - - - - - - 366 368 - 73 71 -
Follow-up Headway 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318
Pot Capacity-1 Maneuver 1256 - - 1529 - - 531 513 994 528 513 736
             Stage 1 - - - - - - 941 837 - 653 623 -
             Stage 2 - - - - - - 653 621 - 937 836 -
Time blocked-Platoon, % - - - -
Mov Capacity-1 Maneuver 1256 - - 1529 - - 521 501 994 514 501 736
Mov Capacity-2 Maneuver - - - - - - 521 501 - 514 501 -
             Stage 1 - - - - - - 941 837 - 653 608 -
             Stage 2 - - - - - - 637 606 - 930 836 -
 

Approach EB WB NB SB
HCM Control Delay, s 0 0.7 12.4 12
HCM LOS B B
 

Minor Lane / Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 548 1256 - - 1529 - - 514
HCM Lane V/C Ratio 0.109 - - - 0.02 - - 0.005
HCM Control Delay (s) 12.4 0 - - 7.404 0 - 12
HCM Lane LOS B A A A B
HCM 95th %tile Q(veh) 0.367 0 - - 0.063 - - 0.015

Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



HCM 2010 AWSC Existing
1: 119th Street & Jasper Road PM Peak

Synchro 8 Report
CSM

Intersection
Intersection Delay, s/veh 8.4
Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 58 110 50 8 23 2 12 30 6 4 31 14
Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 65 124 56 9 26 2 13 34 7 4 35 16
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0
 

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 8.7 7.7 7.9 7.8
HCM LOS A A A A
             

Lane NBLn1 EBLn1 WBLn1 SBLn1
Vol Left, % 25% 27% 24% 8%
Vol Thru, % 62% 50% 70% 63%
Vol Right, % 12% 23% 6% 29%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 48 218 33 49
LT Vol 30 110 23 31
Through Vol 6 50 2 14
RT Vol 12 58 8 4
Lane Flow Rate 54 245 37 55
Geometry Grp 1 1 1 1
Degree of Util (X) 0.069 0.277 0.046 0.068
Departure Headway (Hd) 4.597 4.067 4.452 4.467
Convergence, Y/N Yes Yes Yes Yes
Cap 784 870 808 806
Service Time 2.6 2.156 2.46 2.47
HCM Lane V/C Ratio 0.069 0.282 0.046 0.068
HCM Control Delay 7.9 8.7 7.7 7.8
HCM Lane LOS A A A A
HCM 95th-tile Q 0.2 1.1 0.1 0.2

Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



HCM 2010 TWSC Existing
9: US 287 & Jasper Road PM Peak

Synchro 8 Report
CSM

Intersection
Intersection Delay, s/veh 7
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 2 1 2 15 0 30 6 1383 115 120 1366 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - Free - - None - - None
Storage Length - - - - - 50 300 - 415 515 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 2 1 2 16 0 32 6 1456 121 126 1438 0
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 2432 3159 719 2440 3159 728 1438 0 0 1456 0 0
             Stage 1 1691 1691 - 1468 1468 - - - - - - -
             Stage 2 741 1468 - 972 1691 - - - - - - -
Follow-up Headway 3.52 4.02 3.32 3.52 4.02 3.32 2.22 - - 2.22 - -
Pot Capacity-1 Maneuver 16 10 371 16 10 366 468 - - 461 - -
             Stage 1 97 148 - 134 190 - - - - - - -
             Stage 2 374 190 - 271 148 - - - - - - -
Time blocked-Platoon, % - - - -
Mov Capacity-1 Maneuver 11 7 371 # 11 7 366 468 - - 461 - -
Mov Capacity-2 Maneuver 11 7 - # 11 7 - - - - - - -
             Stage 1 96 108 - 132 188 - - - - - - -
             Stage 2 337 188 - 194 108 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s $ 342.3 $ 388.1 0.1 1.3
HCM LOS F F
 

Minor Lane / Major Mvmt NBL NBT NBR EBLn1 WBLn1 WBLn2 SBL SBT SBR
Capacity (veh/h) 468 - - 15 18 366 461 - -
HCM Lane V/C Ratio 0.013 - - 0.351 1.462 0.058 0.274 - -
HCM Control Delay (s) 12.798 - - $ 342.3 $ 686.3 15.4 15.73 - -
HCM Lane LOS B F F C C
HCM 95th %tile Q(veh) 0.041 - - 0.922 3.704 0.182 1.103 - -

Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



HCM 2010 TWSC Existing
13: N. 109th Street & Jasper Road PM Peak

Synchro 8 Report
CSM

Intersection
Intersection Delay, s/veh 1.1
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 3 217 16 12 39 0 6 3 10 1 1 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 3 241 18 13 43 0 7 3 11 1 1 0
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 43 0 0 259 0 0 328 327 250 334 336 43
             Stage 1 - - - - - - 257 257 - 70 70 -
             Stage 2 - - - - - - 71 70 - 264 266 -
Follow-up Headway 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318
Pot Capacity-1 Maneuver 1566 - - 1306 - - 625 591 789 620 585 1027
             Stage 1 - - - - - - 748 695 - 940 837 -
             Stage 2 - - - - - - 939 837 - 741 689 -
Time blocked-Platoon, % - - - -
Mov Capacity-1 Maneuver 1566 - - 1306 - - 618 584 789 603 578 1027
Mov Capacity-2 Maneuver - - - - - - 618 584 - 603 578 -
             Stage 1 - - - - - - 747 694 - 938 829 -
             Stage 2 - - - - - - 928 829 - 726 688 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.1 1.8 10.4 11.1
HCM LOS B B
 

Minor Lane / Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 690 1566 - - 1306 - - 590
HCM Lane V/C Ratio 0.031 0.002 - - 0.01 - - 0.004
HCM Control Delay (s) 10.4 7.304 0 - 7.785 0 - 11.1
HCM Lane LOS B A A A A B
HCM 95th %tile Q(veh) 0.095 0.006 - - 0.031 - - 0.011

Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



HCM 2010 AWSC 2017 Background
1: 119th Street & Jasper Road AM Peak

Synchro 8 Report
CSM

Intersection
Intersection Delay, s/veh 8.9
Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 11 26 22 13 120 2 135 30 15 1 28 16
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 13 31 26 15 141 2 159 35 18 1 33 19
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0
 

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 8 8.9 9.4 7.9
HCM LOS A A A A
             

Lane NBLn1 EBLn1 WBLn1 SBLn1
Vol Left, % 75% 19% 10% 2%
Vol Thru, % 17% 44% 89% 62%
Vol Right, % 8% 37% 1% 36%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 180 59 135 45
LT Vol 30 26 120 28
Through Vol 15 22 2 16
RT Vol 135 11 13 1
Lane Flow Rate 212 69 159 53
Geometry Grp 1 1 1 1
Degree of Util (X) 0.273 0.088 0.205 0.066
Departure Headway (Hd) 4.635 4.569 4.655 4.519
Convergence, Y/N Yes Yes Yes Yes
Cap 775 783 770 791
Service Time 2.661 2.603 2.684 2.552
HCM Lane V/C Ratio 0.274 0.088 0.206 0.067
HCM Control Delay 9.4 8 8.9 7.9
HCM Lane LOS A A A A
HCM 95th-tile Q 1.1 0.3 0.8 0.2

Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



HCM 2010 TWSC 2017 Background
9: US 287 & Jasper Road AM Peak

Synchro 8 Report
CSM

Intersection
Intersection Delay, s/veh 61.7
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 1 1 8 47 1 255 1 1340 22 38 1375 1
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - Free - - None - - None
Storage Length - - - - - 50 300 - 415 515 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 1 1 9 52 1 283 1 1489 24 42 1528 1
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 2360 3104 764 2340 3104 744 1529 0 0 1489 0 0
             Stage 1 1613 1613 - 1491 1491 - - - - - - -
             Stage 2 747 1491 - 849 1613 - - - - - - -
Follow-up Headway 3.52 4.02 3.32 3.52 4.02 3.32 2.22 - - 2.22 - -
Pot Capacity-1 Maneuver 19 11 346 # 19 11 357 432 - - 447 - -
             Stage 1 109 161 - 129 185 - - - - - - -
             Stage 2 371 185 - 322 161 - - - - - - -
Time blocked-Platoon, % - - - -
Mov Capacity-1 Maneuver 3 10 346 # 16 10 357 432 - - 447 - -
Mov Capacity-2 Maneuver 3 10 - # 16 10 - - - - - - -
             Stage 1 109 146 - 129 185 - - - - - - -
             Stage 2 76 185 - 282 146 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 280 $ 618.4 0 0.4
HCM LOS F F
 

Minor Lane / Major Mvmt NBL NBT NBR EBLn1 WBLn1 WBLn2 SBL SBT SBR
Capacity (veh/h) 432 - - 22 41 357 447 - -
HCM Lane V/C Ratio 0.003 - - 0.505 3.604 0.529 0.094 - -
HCM Control Delay (s) 13.355 - - 280 $ 1375.8 25.9 13.892 - -
HCM Lane LOS B F F D B
HCM 95th %tile Q(veh) 0.008 - - 1.471 16.671 2.955 0.311 - -

Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



HCM 2010 TWSC 2017 Background
13: N. 109th Street & Jasper Road AM Peak

Synchro 8 Report
CSM

Intersection
Intersection Delay, s/veh 2.1
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 1 55 5 25 260 2 43 1 5 2 1 1
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - 0 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 80 80 80 80 80 80 80 80 80 80 80 80
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 1 69 6 31 325 2 54 1 6 2 1 1
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 328 0 0 75 0 0 464 464 72 467 467 326
             Stage 1 - - - - - - 74 74 - 389 389 -
             Stage 2 - - - - - - 390 390 - 78 78 -
Follow-up Headway 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318
Pot Capacity-1 Maneuver 1232 - - 1524 - - 508 495 990 506 493 715
             Stage 1 - - - - - - 935 833 - 635 608 -
             Stage 2 - - - - - - 634 608 - 931 830 -
Time blocked-Platoon, % - - - -
Mov Capacity-1 Maneuver 1232 - - 1524 - - 498 484 990 494 482 715
Mov Capacity-2 Maneuver - - - - - - 498 484 - 494 482 -
             Stage 1 - - - - - - 934 832 - 634 596 -
             Stage 2 - - - - - - 619 596 - 923 829 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.1 0.6 12.8 11.8
HCM LOS B B
 

Minor Lane / Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 524 1232 - - 1524 - - 532
HCM Lane V/C Ratio 0.117 0.001 - - 0.021 - - 0.009
HCM Control Delay (s) 12.8 7.925 0 - 7.412 - - 11.8
HCM Lane LOS B A A A B
HCM 95th %tile Q(veh) 0.394 0.003 - - 0.063 - - 0.028

Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



HCM 2010 AWSC 2017 Background
1: 119th Street & Jasper Road PM Peak

Synchro 8 Report
CSM

Intersection
Intersection Delay, s/veh 8.5
Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 60 115 55 9 25 2 14 32 6 5 33 15
Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 67 129 62 10 28 2 16 36 7 6 37 17
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0
 

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 8.9 7.7 8 7.9
HCM LOS A A A A
             

Lane NBLn1 EBLn1 WBLn1 SBLn1
Vol Left, % 27% 26% 25% 9%
Vol Thru, % 62% 50% 69% 62%
Vol Right, % 12% 24% 6% 28%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 52 230 36 53
LT Vol 32 115 25 33
Through Vol 6 55 2 15
RT Vol 14 60 9 5
Lane Flow Rate 58 258 40 60
Geometry Grp 1 1 1 1
Degree of Util (X) 0.075 0.293 0.051 0.075
Departure Headway (Hd) 4.651 4.179 4.495 4.515
Convergence, Y/N Yes Yes Yes Yes
Cap 774 866 800 797
Service Time 2.657 2.179 2.506 2.521
HCM Lane V/C Ratio 0.075 0.298 0.05 0.075
HCM Control Delay 8 8.9 7.7 7.9
HCM Lane LOS A A A A
HCM 95th-tile Q 0.2 1.2 0.2 0.2

Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



HCM 2010 TWSC 2017 Background
9: US 287 & Jasper Road PM Peak

Synchro 8 Report
CSM

Intersection
Intersection Delay, s/veh 13.8
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 2 1 3 16 1 32 6 1505 120 125 1490 1
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - Free - - None - - None
Storage Length - - - - - 50 300 - 415 515 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 2 1 3 17 1 34 6 1584 126 132 1568 1
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 2637 3429 785 2645 3430 792 1569 0 0 1584 0 0
             Stage 1 1832 1832 - 1597 1597 - - - - - - -
             Stage 2 805 1597 - 1048 1833 - - - - - - -
Follow-up Headway 3.52 4.02 3.32 3.52 4.02 3.32 2.22 - - 2.22 - -
Pot Capacity-1 Maneuver 11 7 336 # 11 7 332 417 - - 411 - -
             Stage 1 79 126 - 111 164 - - - - - - -
             Stage 2 342 164 - 244 125 - - - - - - -
Time blocked-Platoon, % - - - -
Mov Capacity-1 Maneuver 6 5 336 # 7 5 332 417 - - 411 - -
Mov Capacity-2 Maneuver 6 5 - # 7 5 - - - - - - -
             Stage 1 78 86 - 109 162 - - - - - - -
             Stage 2 301 162 - 162 85 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s $ 542.6 $ 814.1 0.1 1.4
HCM LOS F F
 

Minor Lane / Major Mvmt NBL NBT NBR EBLn1 WBLn1 WBLn2 SBL SBT SBR
Capacity (veh/h) 417 - - 11 11 332 411 - -
HCM Lane V/C Ratio 0.015 - - 0.574 2.648 0.068 0.32 - -
HCM Control Delay (s) 13.766 - - $ 542.6 $ 1429.1 16.6 17.83 - -
HCM Lane LOS B F F C C
HCM 95th %tile Q(veh) 0.046 - - 1.274 4.626 0.216 1.36 - -

Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



HCM 2010 TWSC 2017 Background
13: N. 109th Street & Jasper Road PM Peak

Synchro 8 Report
CSM

Intersection
Intersection Delay, s/veh 1.1
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 3 255 17 13 40 1 7 3 10 1 1 1
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - 0 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 3 283 19 14 44 1 8 3 11 1 1 1
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 46 0 0 302 0 0 374 373 293 381 383 45
             Stage 1 - - - - - - 299 299 - 74 74 -
             Stage 2 - - - - - - 75 74 - 307 309 -
Follow-up Headway 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318
Pot Capacity-1 Maneuver 1562 - - 1259 - - 583 557 746 577 550 1025
             Stage 1 - - - - - - 710 666 - 935 833 -
             Stage 2 - - - - - - 934 833 - 703 660 -
Time blocked-Platoon, % - - - -
Mov Capacity-1 Maneuver 1562 - - 1259 - - 576 550 746 560 543 1025
Mov Capacity-2 Maneuver - - - - - - 576 550 - 560 543 -
             Stage 1 - - - - - - 709 665 - 933 824 -
             Stage 2 - - - - - - 921 824 - 688 659 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.1 1.9 10.8 10.6
HCM LOS B B
 

Minor Lane / Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 645 1562 - - 1259 - - 652
HCM Lane V/C Ratio 0.034 0.002 - - 0.011 - - 0.005
HCM Control Delay (s) 10.8 7.31 0 - 7.893 - - 10.6
HCM Lane LOS B A A A B
HCM 95th %tile Q(veh) 0.107 0.006 - - 0.035 - - 0.015

Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



HCM 2010 AWSC 2017 Total
1: 119th Street & Jasper Road AM Peak

Synchro 8 Report
CSM

Intersection
Intersection Delay, s/veh 8.9
Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 12 37 39 14 125 2 144 30 18 1 28 16
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 13 41 43 16 139 2 160 33 20 1 31 18
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0
 

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 8.2 8.9 9.5 7.9
HCM LOS A A A A
             

Lane NBLn1 EBLn1 WBLn1 SBLn1
Vol Left, % 75% 14% 10% 2%
Vol Thru, % 16% 42% 89% 62%
Vol Right, % 9% 44% 1% 36%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 192 88 141 45
LT Vol 30 37 125 28
Through Vol 18 39 2 16
RT Vol 144 12 14 1
Lane Flow Rate 213 98 157 50
Geometry Grp 1 1 1 1
Degree of Util (X) 0.277 0.123 0.204 0.064
Departure Headway (Hd) 4.682 4.517 4.69 4.582
Convergence, Y/N Yes Yes Yes Yes
Cap 766 792 765 780
Service Time 2.716 2.554 2.725 2.624
HCM Lane V/C Ratio 0.278 0.124 0.205 0.064
HCM Control Delay 9.5 8.2 8.9 7.9
HCM Lane LOS A A A A
HCM 95th-tile Q 1.1 0.4 0.8 0.2

Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



HCM 2010 TWSC 2017 Total
9: US 287 & Jasper Road AM Peak

Synchro 8 Report
CSM

Intersection
Intersection Delay, s/veh 81.1
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 1 1 8 59 1 270 1 1340 33 43 1375 1
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - Free - - None - - None
Storage Length - - - - - 50 300 - 415 515 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 1 1 9 64 1 293 1 1457 36 47 1495 1
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 2320 3048 748 2300 3048 728 1496 0 0 1457 0 0
             Stage 1 1589 1589 - 1459 1459 - - - - - - -
             Stage 2 731 1459 - 841 1589 - - - - - - -
Follow-up Headway 3.52 4.02 3.32 3.52 4.02 3.32 2.22 - - 2.22 - -
Pot Capacity-1 Maneuver 20 12 355 # 21 12 366 444 - - 460 - -
             Stage 1 112 166 - 136 192 - - - - - - -
             Stage 2 379 192 - 326 166 - - - - - - -
Time blocked-Platoon, % - - - -
Mov Capacity-1 Maneuver 3 11 355 # 17 11 366 444 - - 460 - -
Mov Capacity-2 Maneuver 3 11 - # 17 11 - - - - - - -
             Stage 1 112 149 - 136 192 - - - - - - -
             Stage 2 75 192 - 283 149 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 276.9 $ 759.9 0 0.4
HCM LOS F F
 

Minor Lane / Major Mvmt NBL NBT NBR EBLn1 WBLn1 WBLn2 SBL SBT SBR
Capacity (veh/h) 444 - - 22 39 366 460 - -
HCM Lane V/C Ratio 0.002 - - 0.494 4.181 0.535 0.102 - -
HCM Control Delay (s) 13.128 - - 276.9 $ 1641.1 25.6 13.709 - -
HCM Lane LOS B F F D B
HCM 95th %tile Q(veh) 0.007 - - 1.44 18.764 3.018 0.337 - -

Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



HCM 2010 TWSC 2017 Total
14: East Site Access & Jasper Road AM Peak

Synchro 8 Report
CSM

Intersection
Intersection Delay, s/veh 0.3
 

Movement EBT EBR WBL WBT NBL NBR
Vol, veh/h 85 1 3 285 4 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 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 94 1 3 317 4 7
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 96 0 418 95
             Stage 1 - - - - 95 -
             Stage 2 - - - - 323 -
Follow-up Headway - - 2.218 - 3.518 3.318
Pot Capacity-1 Maneuver - - 1498 - 591 962
             Stage 1 - - - - 929 -
             Stage 2 - - - - 734 -
Time blocked-Platoon, % - - -
Mov Capacity-1 Maneuver - - 1498 - 590 962
Mov Capacity-2 Maneuver - - - - 590 -
             Stage 1 - - - - 929 -
             Stage 2 - - - - 733 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.1 9.8
HCM LOS A
 

Minor Lane / Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 768 - - 1498 -
HCM Lane V/C Ratio 0.014 - - 0.002 -
HCM Control Delay (s) 9.8 - - 7.409 0
HCM Lane LOS A A A
HCM 95th %tile Q(veh) 0.044 - - 0.007 -

Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



HCM 2010 TWSC 2017 Total
16: West Site Access & Jasper Road AM Peak

Synchro 8 Report
CSM

Intersection
Intersection Delay, s/veh 1.7
 

Movement EBT EBR WBL WBT NBL NBR
Vol, veh/h 65 13 7 280 39 22
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - 320 - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 72 14 8 311 43 24
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 72 0 399 72
             Stage 1 - - - - 72 -
             Stage 2 - - - - 327 -
Follow-up Headway - - 2.218 - 3.518 3.318
Pot Capacity-1 Maneuver - - 1528 - 607 990
             Stage 1 - - - - 951 -
             Stage 2 - - - - 731 -
Time blocked-Platoon, % - - -
Mov Capacity-1 Maneuver - - 1528 - 603 990
Mov Capacity-2 Maneuver - - - - 603 -
             Stage 1 - - - - 951 -
             Stage 2 - - - - 727 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.2 10.7
HCM LOS B
 

Minor Lane / Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 702 - - 1528 -
HCM Lane V/C Ratio 0.097 - - 0.005 -
HCM Control Delay (s) 10.7 - - 7.368 0
HCM Lane LOS B A A
HCM 95th %tile Q(veh) 0.319 - - 0.015 -

Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



HCM 2010 TWSC 2017 Total
17: N. 109th Street & Jasper Road AM Peak

Synchro 8 Report
CSM

Intersection
Intersection Delay, s/veh 2.2
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 1 71 5 45 287 2 43 1 5 2 1 1
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - 320 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 1 77 5 49 312 2 47 1 5 2 1 1
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 314 0 0 83 0 0 494 494 80 496 496 313
             Stage 1 - - - - - - 82 82 - 411 411 -
             Stage 2 - - - - - - 412 412 - 85 85 -
Follow-up Headway 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318
Pot Capacity-1 Maneuver 1246 - - 1514 - - 486 476 980 484 475 727
             Stage 1 - - - - - - 926 827 - 618 595 -
             Stage 2 - - - - - - 617 594 - 923 824 -
Time blocked-Platoon, % - - - -
Mov Capacity-1 Maneuver 1246 - - 1514 - - 472 460 980 468 459 727
Mov Capacity-2 Maneuver - - - - - - 472 460 - 468 459 -
             Stage 1 - - - - - - 925 826 - 617 576 -
             Stage 2 - - - - - - 595 575 - 916 823 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.1 1 13.1 12.1
HCM LOS B B
 

Minor Lane / Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 498 1246 - - 1514 - - 511
HCM Lane V/C Ratio 0.107 0.001 - - 0.032 - - 0.009
HCM Control Delay (s) 13.1 7.892 0 - 7.457 - - 12.1
HCM Lane LOS B A A A B
HCM 95th %tile Q(veh) 0.357 0.003 - - 0.1 - - 0.026

Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



HCM 2010 TWSC 2017 Total
23: 119th Street & Site Access AM Peak

Synchro 8 Report
CSM

Intersection
Intersection Delay, s/veh 0.9
 

Movement EBL EBR NBL NBT SBT SBR
Vol, veh/h 8 15 5 185 80 3
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 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 9 17 6 206 89 3
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 308 91 92 0 - 0
             Stage 1 91 - - - - -
             Stage 2 217 - - - - -
Follow-up Headway 3.518 3.318 2.218 - - -
Pot Capacity-1 Maneuver 684 967 1503 - - -
             Stage 1 933 - - - - -
             Stage 2 819 - - - - -
Time blocked-Platoon, % - - -
Mov Capacity-1 Maneuver 681 967 1503 - - -
Mov Capacity-2 Maneuver 681 - - - - -
             Stage 1 933 - - - - -
             Stage 2 815 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 9.4 0.2 0
HCM LOS A
 

Minor Lane / Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1503 - 844 - -
HCM Lane V/C Ratio 0.004 - 0.03 - -
HCM Control Delay (s) 7.404 0 9.4 - -
HCM Lane LOS A A A
HCM 95th %tile Q(veh) 0.011 - 0.094 - -

Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



HCM 2010 AWSC 2017 Total
1: 119th Street & Jasper Road PM Peak

Synchro 8 Report
CSM

Intersection
Intersection Delay, s/veh 8.8
Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 61 122 70 13 37 2 34 32 8 5 34 17
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 68 136 78 14 41 2 38 36 9 6 38 19
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0
 

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 9.3 8 8.4 8.1
HCM LOS A A A A
             

Lane NBLn1 EBLn1 WBLn1 SBLn1
Vol Left, % 46% 24% 25% 9%
Vol Thru, % 43% 48% 71% 61%
Vol Right, % 11% 28% 4% 30%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 74 253 52 56
LT Vol 32 122 37 34
Through Vol 8 70 2 17
RT Vol 34 61 13 5
Lane Flow Rate 82 281 58 62
Geometry Grp 1 1 1 1
Degree of Util (X) 0.109 0.33 0.074 0.08
Departure Headway (Hd) 4.792 4.23 4.606 4.629
Convergence, Y/N Yes Yes Yes Yes
Cap 748 852 778 774
Service Time 2.819 2.249 2.63 2.656
HCM Lane V/C Ratio 0.11 0.33 0.075 0.08
HCM Control Delay 8.4 9.3 8 8.1
HCM Lane LOS A A A A
HCM 95th-tile Q 0.4 1.4 0.2 0.3

Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



HCM 2010 TWSC 2017 Total
9: US 287 & Jasper Road PM Peak

Synchro 8 Report
CSM

Intersection
Intersection Delay, s/veh 45.9
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 2 1 3 23 1 42 6 1505 156 142 1490 1
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - Free - - None - - None
Storage Length - - - - - 50 300 - 415 515 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 2 1 3 25 1 46 7 1636 170 154 1620 1
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 2761 3578 810 2768 3578 818 1621 0 0 1636 0 0
             Stage 1 1929 1929 - 1649 1649 - - - - - - -
             Stage 2 832 1649 - 1119 1929 - - - - - - -
Follow-up Headway 3.52 4.02 3.32 3.52 4.02 3.32 2.22 - - 2.22 - -
Pot Capacity-1 Maneuver 9 5 323 # 9 5 319 398 - - 392 - -
             Stage 1 68 112 - 103 155 - - - - - - -
             Stage 2 330 155 - 220 112 - - - - - - -
Time blocked-Platoon, % - - - -
Mov Capacity-1 Maneuver 4 3 323 # 4 3 319 398 - - 392 - -
Mov Capacity-2 Maneuver 4 3 - # 4 3 - - - - - - -
             Stage 1 67 68 - 101 152 - - - - - - -
             Stage 2 276 152 - 130 68 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s $ 968.5 $ 2212.2 0.1 1.7
HCM LOS F F
 

Minor Lane / Major Mvmt NBL NBT NBR EBLn1 WBLn1 WBLn2 SBL SBT SBR
Capacity (veh/h) 398 - - 7 6 319 392 - -
HCM Lane V/C Ratio 0.016 - - 0.932 6.884 0.095 0.394 - -
HCM Control Delay (s) 14.196 - - $ 968.5 $ 3829.3 17.5 20.023 - -
HCM Lane LOS B F F C C
HCM 95th %tile Q(veh) 0.05 - - 1.534 6.718 0.314 1.835 - -

Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



HCM 2010 TWSC 2017 Total
14: East Site Access & Jasper Road PM Peak

Synchro 8 Report
CSM

Intersection
Intersection Delay, s/veh 0.4
 

Movement EBT EBR WBL WBT NBL NBR
Vol, veh/h 250 5 7 80 3 4
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 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 278 6 8 89 3 4
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 283 0 385 281
             Stage 1 - - - - 281 -
             Stage 2 - - - - 104 -
Follow-up Headway - - 2.218 - 3.518 3.318
Pot Capacity-1 Maneuver - - 1279 - 618 758
             Stage 1 - - - - 767 -
             Stage 2 - - - - 920 -
Time blocked-Platoon, % - - -
Mov Capacity-1 Maneuver - - 1279 - 614 758
Mov Capacity-2 Maneuver - - - - 614 -
             Stage 1 - - - - 767 -
             Stage 2 - - - - 914 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.6 10.3
HCM LOS B
 

Minor Lane / Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 689 - - 1279 -
HCM Lane V/C Ratio 0.011 - - 0.006 -
HCM Control Delay (s) 10.3 - - 7.832 0
HCM Lane LOS B A A
HCM 95th %tile Q(veh) 0.034 - - 0.018 -

Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



HCM 2010 TWSC 2017 Total
16: West Site Access & Jasper Road PM Peak

Synchro 8 Report
CSM

Intersection
Intersection Delay, s/veh 1.5
 

Movement EBT EBR WBL WBT NBL NBR
Vol, veh/h 240 43 24 60 26 15
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - 320 - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 267 48 27 67 29 17
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 267 0 387 267
             Stage 1 - - - - 267 -
             Stage 2 - - - - 120 -
Follow-up Headway - - 2.218 - 3.518 3.318
Pot Capacity-1 Maneuver - - 1297 - 616 772
             Stage 1 - - - - 778 -
             Stage 2 - - - - 905 -
Time blocked-Platoon, % - - -
Mov Capacity-1 Maneuver - - 1297 - 602 772
Mov Capacity-2 Maneuver - - - - 602 -
             Stage 1 - - - - 778 -
             Stage 2 - - - - 885 -
 

Approach EB WB NB
HCM Control Delay, s 0 2.2 10.9
HCM LOS B
 

Minor Lane / Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 655 - - 1297 -
HCM Lane V/C Ratio 0.07 - - 0.021 -
HCM Control Delay (s) 10.9 - - 7.834 0
HCM Lane LOS B A A
HCM 95th %tile Q(veh) 0.224 - - 0.063 -

Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



HCM 2010 TWSC 2017 Total
17: N. 109th Street & Jasper Road PM Peak

Synchro 8 Report
CSM

Intersection
Intersection Delay, s/veh 1.2
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 3 277 17 27 57 1 7 3 10 1 1 1
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - 0 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 3 308 19 30 63 1 8 3 11 1 1 1
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 64 0 0 327 0 0 449 448 317 455 457 64
             Stage 1 - - - - - - 324 324 - 124 124 -
             Stage 2 - - - - - - 125 124 - 331 333 -
Follow-up Headway 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318
Pot Capacity-1 Maneuver 1538 - - 1233 - - 520 506 724 515 500 1000
             Stage 1 - - - - - - 688 650 - 880 793 -
             Stage 2 - - - - - - 879 793 - 682 644 -
Time blocked-Platoon, % - - - -
Mov Capacity-1 Maneuver 1538 - - 1233 - - 508 493 724 494 487 1000
Mov Capacity-2 Maneuver - - - - - - 508 493 - 494 487 -
             Stage 1 - - - - - - 687 649 - 878 774 -
             Stage 2 - - - - - - 855 774 - 667 643 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.1 2.5 11.3 11.1
HCM LOS B B
 

Minor Lane / Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 594 1538 - - 1233 - - 591
HCM Lane V/C Ratio 0.037 0.002 - - 0.024 - - 0.006
HCM Control Delay (s) 11.3 7.346 0 - 7.993 - - 11.1
HCM Lane LOS B A A A B
HCM 95th %tile Q(veh) 0.116 0.007 - - 0.075 - - 0.017

Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



HCM 2010 TWSC 2017 Total
21: 119th Street & Site Access PM Peak

Synchro 8 Report
CSM

Intersection
Intersection Delay, s/veh 1.2
 

Movement EBL EBR NBL NBT SBT SBR
Vol, veh/h 5 10 17 70 110 9
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 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 6 11 19 78 122 10
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 243 127 132 0 - 0
             Stage 1 127 - - - - -
             Stage 2 116 - - - - -
Follow-up Headway 3.518 3.318 2.218 - - -
Pot Capacity-1 Maneuver 745 923 1453 - - -
             Stage 1 899 - - - - -
             Stage 2 909 - - - - -
Time blocked-Platoon, % - - -
Mov Capacity-1 Maneuver 735 923 1453 - - -
Mov Capacity-2 Maneuver 735 - - - - -
             Stage 1 899 - - - - -
             Stage 2 896 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 9.3 1.5 0
HCM LOS A
 

Minor Lane / Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1453 - 850 - -
HCM Lane V/C Ratio 0.013 - 0.02 - -
HCM Control Delay (s) 7.51 0 9.3 - -
HCM Lane LOS A A A
HCM 95th %tile Q(veh) 0.04 - 0.06 - -

Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



HCM 2010 AWSC 2035 Background
1: 119th Street & Jasper Road AM Peak

Synchro 8 Report
CSM

Intersection
Intersection Delay, s/veh 9.7
Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 15 30 30 17 160 3 180 39 20 2 36 20
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 17 33 33 19 178 3 200 43 22 2 40 22
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0
 

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 8.5 9.7 10.5 8.3
HCM LOS A A B A
             

Lane NBLn1 EBLn1 WBLn1 SBLn1
Vol Left, % 75% 20% 9% 3%
Vol Thru, % 16% 40% 89% 62%
Vol Right, % 8% 40% 2% 34%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 239 75 180 58
LT Vol 39 30 160 36
Through Vol 20 30 3 20
RT Vol 180 15 17 2
Lane Flow Rate 266 83 200 64
Geometry Grp 1 1 1 1
Degree of Util (X) 0.354 0.111 0.269 0.085
Departure Headway (Hd) 4.798 4.795 4.849 4.756
Convergence, Y/N Yes Yes Yes Yes
Cap 746 743 738 748
Service Time 2.847 2.855 2.9 2.82
HCM Lane V/C Ratio 0.357 0.112 0.271 0.086
HCM Control Delay 10.5 8.5 9.7 8.3
HCM Lane LOS B A A A
HCM 95th-tile Q 1.6 0.4 1.1 0.3

Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



HCM 2010 TWSC 2035 Background
9: US 287 & Jasper Road AM Peak

Synchro 8 Report
CSM

Intersection
Intersection Delay, s/veh 0.2
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 2 2 10 60 2 330 2 1975 30 45 2030 1
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - Free - - None - - None
Storage Length - - - - - 50 300 - 415 515 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 2 2 11 65 2 359 2 2147 33 49 2207 1
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 3384 4456 1104 3353 4456 1073 2208 0 0 2147 0 0
             Stage 1 2305 2305 - 2151 2151 - - - - - - -
             Stage 2 1079 2151 - 1202 2305 - - - - - - -
Follow-up Headway 3.52 4.02 3.32 3.52 4.02 3.32 2.22 - - 2.22 - -
Pot Capacity-1 Maneuver 3 # 1 206 # 3 # 1 # 216 234 - - 248 - -
             Stage 1 39 72 - # 49 86 - - - - - - -
             Stage 2 233 86 - 196 72 - - - - - - -
Time blocked-Platoon, % - - - -
Mov Capacity-1 Maneuver - # 1 206 - # 1 # 216 234 - - 248 - -
Mov Capacity-2 Maneuver - # 1 - - # 1 - - - - - - -
             Stage 1 39 58 - # 49 85 - - - - - - -
             Stage 2 - 85 - 143 58 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s + + 0 0.5
HCM LOS - -
 

Minor Lane / Major Mvmt NBL NBT NBR EBLn1 WBLn1 WBLn2 SBL SBT SBR
Capacity (veh/h) 234 - - + + 216 248 - -
HCM Lane V/C Ratio 0.009 - - + + 1.107 0.197 - -
HCM Control Delay (s) 20.529 - - + + 140 23.048 - -
HCM Lane LOS C + + F C
HCM 95th %tile Q(veh) 0.028 - - + + 11.025 0.716 - -

Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



HCM 2010 TWSC 2035 Background
13: N. 109th Street & Jasper Road AM Peak

Synchro 8 Report
CSM

Intersection
Intersection Delay, s/veh 2.1
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 1 70 6 30 345 4 45 2 8 4 2 2
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - 0 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 1 78 7 33 383 4 50 2 9 4 2 2
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 388 0 0 84 0 0 537 537 81 541 539 386
             Stage 1 - - - - - - 83 83 - 452 452 -
             Stage 2 - - - - - - 454 454 - 89 87 -
Follow-up Headway 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318
Pot Capacity-1 Maneuver 1170 - - 1513 - - 455 450 979 452 449 662
             Stage 1 - - - - - - 925 826 - 587 570 -
             Stage 2 - - - - - - 586 569 - 918 823 -
Time blocked-Platoon, % - - - -
Mov Capacity-1 Maneuver 1170 - - 1513 - - 444 440 979 438 439 662
Mov Capacity-2 Maneuver - - - - - - 444 440 - 438 439 -
             Stage 1 - - - - - - 924 825 - 586 558 -
             Stage 2 - - - - - - 569 557 - 906 822 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.1 0.6 13.6 12.7
HCM LOS B B
 

Minor Lane / Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 482 1170 - - 1513 - - 479
HCM Lane V/C Ratio 0.127 0.001 - - 0.022 - - 0.019
HCM Control Delay (s) 13.6 8.08 0 - 7.433 - - 12.7
HCM Lane LOS B A A A B
HCM 95th %tile Q(veh) 0.432 0.003 - - 0.068 - - 0.057

Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



HCM 2010 AWSC 2035 Background
1: 119th Street & Jasper Road PM Peak

Synchro 8 Report
CSM

Intersection
Intersection Delay, s/veh 9.3
Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 75 140 70 11 35 3 20 42 8 6 43 20
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 83 156 78 12 39 3 22 47 9 7 48 22
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0
 

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 9.9 8 8.5 8.3
HCM LOS A A A A
             

Lane NBLn1 EBLn1 WBLn1 SBLn1
Vol Left, % 29% 26% 22% 9%
Vol Thru, % 60% 49% 71% 62%
Vol Right, % 11% 25% 6% 29%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 70 285 49 69
LT Vol 42 140 35 43
Through Vol 8 70 3 20
RT Vol 20 75 11 6
Lane Flow Rate 78 317 54 77
Geometry Grp 1 1 1 1
Degree of Util (X) 0.105 0.376 0.07 0.1
Departure Headway (Hd) 4.852 4.277 4.656 4.711
Convergence, Y/N Yes Yes Yes Yes
Cap 738 842 769 761
Service Time 2.884 2.299 2.687 2.743
HCM Lane V/C Ratio 0.106 0.376 0.07 0.101
HCM Control Delay 8.5 9.9 8 8.3
HCM Lane LOS A A A A
HCM 95th-tile Q 0.4 1.8 0.2 0.3

Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



HCM 2010 TWSC 2035 Background
9: US 287 & Jasper Road PM Peak

Synchro 8 Report
CSM

Intersection
Intersection Delay, s/veh 3
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 3 2 4 25 2 45 7 2220 155 150 2195 2
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - Free - - None - - None
Storage Length - - - - - 0 300 - 415 515 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 3 2 4 27 2 49 8 2413 168 163 2386 2
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 3936 5141 1194 3948 5142 1207 2388 0 0 2413 0 0
             Stage 1 2713 2713 - 2428 2428 - - - - - - -
             Stage 2 1223 2428 - 1520 2714 - - - - - - -
Follow-up Headway 3.52 4.02 3.32 3.52 4.02 3.32 2.22 - - 2.22 - -
Pot Capacity-1 Maneuver # 1 # 0 179 # 1 # 0 175 199 - - 194 - -
             Stage 1 21 44 - 33 62 - - - - - - -
             Stage 2 190 62 - 124 44 - - - - - - -
Time blocked-Platoon, % - - - -
Mov Capacity-1 Maneuver # 0 # 0 179 # 0 # 0 175 199 - - 194 - -
Mov Capacity-2 Maneuver # 0 # 0 - # 0 # 0 - - - - - - -
             Stage 1 20 7 - 32 60 - - - - - - -
             Stage 2 127 60 - # 13 7 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 26.3 31.7 0.1 5
HCM LOS D D
 

Minor Lane / Major Mvmt NBL NBT NBR EBLn1 WBLn1 WBLn2 SBL SBT SBR
Capacity (veh/h) 199 - - 179 175 175 194 - -
HCM Lane V/C Ratio 0.038 - - 0.055 0.261 0.186 0.84 - -
HCM Control Delay (s) 23.808 - - 26.3 32.7 30.2 78.797 - -
HCM Lane LOS C D D D F
HCM 95th %tile Q(veh) 0.119 - - 0.172 0.997 0.662 6.12 - -

Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



HCM 2010 TWSC 2035 Background
13: N. 109th Street & Jasper Road PM Peak

Synchro 8 Report
CSM

Intersection
Intersection Delay, s/veh 1.3
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 5 280 20 15 60 2 10 4 15 2 2 2
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - 0 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 5 304 22 16 65 2 11 4 16 2 2 2
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 67 0 0 326 0 0 427 426 315 435 436 66
             Stage 1 - - - - - - 326 326 - 99 99 -
             Stage 2 - - - - - - 101 100 - 336 337 -
Follow-up Headway 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318
Pot Capacity-1 Maneuver 1535 - - 1234 - - 538 520 725 531 514 998
             Stage 1 - - - - - - 687 648 - 907 813 -
             Stage 2 - - - - - - 905 812 - 678 641 -
Time blocked-Platoon, % - - - -
Mov Capacity-1 Maneuver 1535 - - 1234 - - 528 511 725 509 505 998
Mov Capacity-2 Maneuver - - - - - - 528 511 - 509 505 -
             Stage 1 - - - - - - 684 645 - 903 802 -
             Stage 2 - - - - - - 889 801 - 656 638 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.1 1.5 11.2 11
HCM LOS B B
 

Minor Lane / Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 611 1535 - - 1234 - - 606
HCM Lane V/C Ratio 0.052 0.004 - - 0.013 - - 0.011
HCM Control Delay (s) 11.2 7.354 0 - 7.956 - - 11
HCM Lane LOS B A A A B
HCM 95th %tile Q(veh) 0.163 0.011 - - 0.04 - - 0.033

Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



HCM 2010 AWSC 2035 Total
1: 119th Street & Jasper Road AM Peak

Synchro 8 Report
CSM

Intersection
Intersection Delay, s/veh 10.1
Intersection LOS B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 16 41 47 18 165 3 189 39 23 2 36 22
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 18 46 52 20 183 3 210 43 26 2 40 24
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0
 

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 8.8 10 11 8.4
HCM LOS A A B A
             

Lane NBLn1 EBLn1 WBLn1 SBLn1
Vol Left, % 75% 15% 10% 3%
Vol Thru, % 16% 39% 89% 60%
Vol Right, % 9% 45% 2% 37%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 251 104 186 60
LT Vol 39 41 165 36
Through Vol 23 47 3 22
RT Vol 189 16 18 2
Lane Flow Rate 279 116 207 67
Geometry Grp 1 1 1 1
Degree of Util (X) 0.379 0.155 0.284 0.09
Departure Headway (Hd) 4.894 4.819 4.942 4.87
Convergence, Y/N Yes Yes Yes Yes
Cap 731 737 721 728
Service Time 2.957 2.891 3.006 2.953
HCM Lane V/C Ratio 0.382 0.157 0.287 0.092
HCM Control Delay 11 8.8 10 8.4
HCM Lane LOS B A A A
HCM 95th-tile Q 1.8 0.5 1.2 0.3

Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



HCM 2010 TWSC 2035 Total
9: US 287 & Jasper Road AM Peak

Synchro 8 Report
CSM

Intersection
Intersection Delay, s/veh 0.3
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 2 2 10 72 2 345 2 1975 41 50 2030 1
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - Free - - None - - None
Storage Length - - - - - 50 300 - 415 515 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 2 2 11 78 2 375 2 2147 45 54 2207 1
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 3395 4467 1104 3364 4467 1073 2208 0 0 2147 0 0
             Stage 1 2316 2316 - 2151 2151 - - - - - - -
             Stage 2 1079 2151 - 1213 2316 - - - - - - -
Follow-up Headway 3.52 4.02 3.32 3.52 4.02 3.32 2.22 - - 2.22 - -
Pot Capacity-1 Maneuver 3 # 1 206 # 3 # 1 # 216 234 - - 248 - -
             Stage 1 38 71 - # 49 86 - - - - - - -
             Stage 2 233 86 - 193 71 - - - - - - -
Time blocked-Platoon, % - - - -
Mov Capacity-1 Maneuver - # 1 206 - # 1 # 216 234 - - 248 - -
Mov Capacity-2 Maneuver - # 1 - - # 1 - - - - - - -
             Stage 1 38 56 - # 49 85 - - - - - - -
             Stage 2 - 85 - 137 56 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s + + 0 0.6
HCM LOS - -
 

Minor Lane / Major Mvmt NBL NBT NBR EBLn1 WBLn1 WBLn2 SBL SBT SBR
Capacity (veh/h) 234 - - + + 216 248 - -
HCM Lane V/C Ratio 0.009 - - + + 1.157 0.219 - -
HCM Control Delay (s) 20.529 - - + + 156.8 23.544 - -
HCM Lane LOS C + + F C
HCM 95th %tile Q(veh) 0.028 - - + + 12.038 0.815 - -

Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



HCM 2010 TWSC 2035 Total
14: East Site Access & Jasper Road AM Peak

Synchro 8 Report
CSM

Intersection
Intersection Delay, s/veh 0.3
 

Movement EBT EBR WBL WBT NBL NBR
Vol, veh/h 100 1 3 375 4 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 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 111 1 3 417 4 7
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 112 0 535 112
             Stage 1 - - - - 112 -
             Stage 2 - - - - 423 -
Follow-up Headway - - 2.218 - 3.518 3.318
Pot Capacity-1 Maneuver - - 1478 - 506 941
             Stage 1 - - - - 913 -
             Stage 2 - - - - 661 -
Time blocked-Platoon, % - - -
Mov Capacity-1 Maneuver - - 1478 - 504 941
Mov Capacity-2 Maneuver - - - - 504 -
             Stage 1 - - - - 913 -
             Stage 2 - - - - 659 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.1 10.2
HCM LOS B
 

Minor Lane / Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 699 - - 1478 -
HCM Lane V/C Ratio 0.016 - - 0.002 -
HCM Control Delay (s) 10.2 - - 7.441 0
HCM Lane LOS B A A
HCM 95th %tile Q(veh) 0.048 - - 0.007 -

Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



HCM 2010 TWSC 2035 Total
16: West Site Access & Jasper Road AM Peak

Synchro 8 Report
CSM

Intersection
Intersection Delay, s/veh 1.4
 

Movement EBT EBR WBL WBT NBL NBR
Vol, veh/h 80 13 7 372 39 22
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - 320 - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 89 14 8 413 43 24
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 89 0 518 89
             Stage 1 - - - - 89 -
             Stage 2 - - - - 429 -
Follow-up Headway - - 2.218 - 3.518 3.318
Pot Capacity-1 Maneuver - - 1506 - 518 969
             Stage 1 - - - - 934 -
             Stage 2 - - - - 657 -
Time blocked-Platoon, % - - -
Mov Capacity-1 Maneuver - - 1506 - 514 969
Mov Capacity-2 Maneuver - - - - 514 -
             Stage 1 - - - - 934 -
             Stage 2 - - - - 652 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.1 11.5
HCM LOS B
 

Minor Lane / Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 619 - - 1506 -
HCM Lane V/C Ratio 0.109 - - 0.005 -
HCM Control Delay (s) 11.5 - - 7.403 0
HCM Lane LOS B A A
HCM 95th %tile Q(veh) 0.367 - - 0.016 -

Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



HCM 2010 TWSC 2035 Total
17: N. 109th Street & Jasper Road AM Peak

Synchro 8 Report
CSM

Intersection
Intersection Delay, s/veh 2.3
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 1 86 6 50 372 4 45 2 8 4 2 2
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - 0 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 1 96 7 56 413 4 50 2 9 4 2 2
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 418 0 0 102 0 0 630 630 99 634 631 416
             Stage 1 - - - - - - 101 101 - 527 527 -
             Stage 2 - - - - - - 529 529 - 107 104 -
Follow-up Headway 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318
Pot Capacity-1 Maneuver 1141 - - 1490 - - 394 399 957 392 398 637
             Stage 1 - - - - - - 905 811 - 535 528 -
             Stage 2 - - - - - - 533 527 - 898 809 -
Time blocked-Platoon, % - - - -
Mov Capacity-1 Maneuver 1141 - - 1490 - - 379 384 957 375 383 637
Mov Capacity-2 Maneuver - - - - - - 379 384 - 375 383 -
             Stage 1 - - - - - - 904 810 - 534 508 -
             Stage 2 - - - - - - 509 507 - 886 808 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.1 0.9 15.1 13.8
HCM LOS C B
 

Minor Lane / Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 416 1141 - - 1490 - - 420
HCM Lane V/C Ratio 0.147 0.001 - - 0.037 - - 0.021
HCM Control Delay (s) 15.1 8.158 0 - 7.51 - - 13.8
HCM Lane LOS C A A A B
HCM 95th %tile Q(veh) 0.511 0.003 - - 0.116 - - 0.065

Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



HCM 2010 TWSC 2035 Total
20: 119th Street & Site Access AM Peak

Synchro 8 Report
CSM

Intersection
Intersection Delay, s/veh 0.7
 

Movement EBL EBR NBL NBT SBT SBR
Vol, veh/h 8 15 5 245 100 3
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 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 9 17 6 272 111 3
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 396 113 114 0 - 0
             Stage 1 113 - - - - -
             Stage 2 283 - - - - -
Follow-up Headway 3.518 3.318 2.218 - - -
Pot Capacity-1 Maneuver 609 940 1475 - - -
             Stage 1 912 - - - - -
             Stage 2 765 - - - - -
Time blocked-Platoon, % - - -
Mov Capacity-1 Maneuver 606 940 1475 - - -
Mov Capacity-2 Maneuver 606 - - - - -
             Stage 1 912 - - - - -
             Stage 2 761 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 9.7 0.1 0
HCM LOS A
 

Minor Lane / Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1475 - 789 - -
HCM Lane V/C Ratio 0.004 - 0.032 - -
HCM Control Delay (s) 7.45 0 9.7 - -
HCM Lane LOS A A A
HCM 95th %tile Q(veh) 0.011 - 0.1 - -

Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



HCM 2010 AWSC 2035 Total
1: 119th Street & Jasper Road PM Peak

Synchro 8 Report
CSM

Intersection
Intersection Delay, s/veh 9.7
Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 76 147 85 15 47 3 40 42 10 6 44 22
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 84 163 94 17 52 3 44 47 11 7 49 24
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0
 

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 10.5 8.3 8.9 8.5
HCM LOS B A A A
             

Lane NBLn1 EBLn1 WBLn1 SBLn1
Vol Left, % 43% 25% 23% 8%
Vol Thru, % 46% 48% 72% 61%
Vol Right, % 11% 28% 5% 31%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 92 308 65 72
LT Vol 42 147 47 44
Through Vol 10 85 3 22
RT Vol 40 76 15 6
Lane Flow Rate 102 342 72 80
Geometry Grp 1 1 1 1
Degree of Util (X) 0.142 0.414 0.096 0.108
Departure Headway (Hd) 4.999 4.355 4.781 4.844
Convergence, Y/N Yes Yes Yes Yes
Cap 715 825 747 737
Service Time 3.047 2.389 2.828 2.893
HCM Lane V/C Ratio 0.143 0.415 0.096 0.109
HCM Control Delay 8.9 10.5 8.3 8.5
HCM Lane LOS A B A A
HCM 95th-tile Q 0.5 2 0.3 0.4

Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



HCM 2010 TWSC 2035 Total
9: US 287 & Jasper Road PM Peak

Synchro 8 Report
CSM

Intersection
Intersection Delay, s/veh 4.1
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 3 2 4 32 2 55 7 2220 191 167 2195 2
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - Free - - None - - None
Storage Length - - - - - 50 300 - 415 515 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 3 2 4 35 2 60 8 2413 208 182 2386 2
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 3973 5178 1194 3985 5179 1207 2388 0 0 2413 0 0
             Stage 1 2750 2750 - 2428 2428 - - - - - - -
             Stage 2 1223 2428 - 1557 2751 - - - - - - -
Follow-up Headway 3.52 4.02 3.32 3.52 4.02 3.32 2.22 - - 2.22 - -
Pot Capacity-1 Maneuver # 1 # 0 179 # 1 # 0 175 199 - - 194 - -
             Stage 1 20 42 - # 33 62 - - - - - - -
             Stage 2 190 62 - 118 42 - - - - - - -
Time blocked-Platoon, % - - - -
Mov Capacity-1 Maneuver # 0 # 0 179 # 0 # 0 175 199 - - 194 - -
Mov Capacity-2 Maneuver # 0 # 0 - # 0 # 0 - - - - - - -
             Stage 1 19 3 - # 32 60 - - - - - - -
             Stage 2 116 60 - # 2 3 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 26.3 33.7 0.1 7
HCM LOS D D
 

Minor Lane / Major Mvmt NBL NBT NBR EBLn1 WBLn1 WBLn2 SBL SBT SBR
Capacity (veh/h) 199 - - 179 175 175 194 - -
HCM Lane V/C Ratio 0.038 - - 0.055 0.325 0.228 0.936 - -
HCM Control Delay (s) 23.808 - - 26.3 35.2 31.5 98.655 - -
HCM Lane LOS C D E D F
HCM 95th %tile Q(veh) 0.119 - - 0.172 1.326 0.843 7.507 - -

Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



HCM 2010 TWSC 2035 Total
14: East Site Access & Jasper Road PM Peak

Synchro 8 Report
CSM

Intersection
Intersection Delay, s/veh 0.3
 

Movement EBT EBR WBL WBT NBL NBR
Vol, veh/h 305 5 7 100 3 4
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 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 339 6 8 111 3 4
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 344 0 469 342
             Stage 1 - - - - 342 -
             Stage 2 - - - - 127 -
Follow-up Headway - - 2.218 - 3.518 3.318
Pot Capacity-1 Maneuver - - 1215 - 553 701
             Stage 1 - - - - 719 -
             Stage 2 - - - - 899 -
Time blocked-Platoon, % - - -
Mov Capacity-1 Maneuver - - 1215 - 549 701
Mov Capacity-2 Maneuver - - - - 549 -
             Stage 1 - - - - 719 -
             Stage 2 - - - - 893 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.5 10.8
HCM LOS B
 

Minor Lane / Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 627 - - 1215 -
HCM Lane V/C Ratio 0.012 - - 0.006 -
HCM Control Delay (s) 10.8 - - 7.982 0
HCM Lane LOS B A A
HCM 95th %tile Q(veh) 0.038 - - 0.019 -

Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



HCM 2010 TWSC 2035 Total
16: West Site Access & Jasper Road PM Peak

Synchro 8 Report
CSM

Intersection
Intersection Delay, s/veh 1.4
 

Movement EBT EBR WBL WBT NBL NBR
Vol, veh/h 305 43 24 80 26 15
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - 320 - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 339 48 27 89 29 17
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 339 0 481 339
             Stage 1 - - - - 339 -
             Stage 2 - - - - 142 -
Follow-up Headway - - 2.218 - 3.518 3.318
Pot Capacity-1 Maneuver - - 1220 - 544 703
             Stage 1 - - - - 722 -
             Stage 2 - - - - 885 -
Time blocked-Platoon, % - - -
Mov Capacity-1 Maneuver - - 1220 - 531 703
Mov Capacity-2 Maneuver - - - - 531 -
             Stage 1 - - - - 722 -
             Stage 2 - - - - 865 -
 

Approach EB WB NB
HCM Control Delay, s 0 1.9 11.7
HCM LOS B
 

Minor Lane / Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 583 - - 1220 -
HCM Lane V/C Ratio 0.078 - - 0.022 -
HCM Control Delay (s) 11.7 - - 8.017 0
HCM Lane LOS B A A
HCM 95th %tile Q(veh) 0.253 - - 0.067 -

Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



HCM 2010 TWSC 2035 Total
17: N. 109th Street & Jasper Road PM Peak

Synchro 8 Report
CSM

Intersection
Intersection Delay, s/veh 1.4
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 5 332 20 29 77 2 10 4 15 2 2 2
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - 0 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 6 369 22 32 86 2 11 4 17 2 2 2
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 88 0 0 391 0 0 544 543 380 553 553 87
             Stage 1 - - - - - - 391 391 - 151 151 -
             Stage 2 - - - - - - 153 152 - 402 402 -
Follow-up Headway 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318
Pot Capacity-1 Maneuver 1508 - - 1168 - - 450 447 667 444 441 971
             Stage 1 - - - - - - 633 607 - 851 772 -
             Stage 2 - - - - - - 849 772 - 625 600 -
Time blocked-Platoon, % - - - -
Mov Capacity-1 Maneuver 1508 - - 1168 - - 436 433 667 419 427 971
Mov Capacity-2 Maneuver - - - - - - 436 433 - 419 427 -
             Stage 1 - - - - - - 630 604 - 847 751 -
             Stage 2 - - - - - - 821 751 - 602 597 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.1 2.2 12.2 12
HCM LOS B B
 

Minor Lane / Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 531 1508 - - 1168 - - 521
HCM Lane V/C Ratio 0.061 0.004 - - 0.028 - - 0.013
HCM Control Delay (s) 12.2 7.396 0 - 8.17 - - 12
HCM Lane LOS B A A A B
HCM 95th %tile Q(veh) 0.193 0.011 - - 0.085 - - 0.039

Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



HCM 2010 TWSC 2035 Total
21: 119th Street & Site Access PM Peak

Synchro 8 Report
CSM

Intersection
Intersection Delay, s/veh 1
 

Movement EBL EBR NBL NBT SBT SBR
Vol, veh/h 5 10 17 90 135 9
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 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 6 11 19 100 150 10
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 293 155 160 0 - 0
             Stage 1 155 - - - - -
             Stage 2 138 - - - - -
Follow-up Headway 3.518 3.318 2.218 - - -
Pot Capacity-1 Maneuver 698 891 1419 - - -
             Stage 1 873 - - - - -
             Stage 2 889 - - - - -
Time blocked-Platoon, % - - -
Mov Capacity-1 Maneuver 688 891 1419 - - -
Mov Capacity-2 Maneuver 688 - - - - -
             Stage 1 873 - - - - -
             Stage 2 877 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 9.5 1.2 0
HCM LOS A
 

Minor Lane / Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1419 - 811 - -
HCM Lane V/C Ratio 0.013 - 0.021 - -
HCM Control Delay (s) 7.571 0 9.5 - -
HCM Lane LOS A A A
HCM 95th %tile Q(veh) 0.04 - 0.063 - -

Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



ROUNDABOUT REPORT  

General Information Site Information 
Analyst CSM 
Agency or Co. LSC 
Date Performed 8/17/2013 
Time Period AM Peak 
Peak Hour Factor 0.85 

Intersection Erie Parkway / 119th Street 
E/W Street Name Erie Parkway 
N/S Street Name 119th Street 
Analysis Year Existing 
Project ID LSC #120760 

Project Description: 

Volume Adjustment and Site Characteristics
EB WB NB SB

L T R U L T R U L T R U L T R U

Number of Lanes (N) 0 1 0 0 1 0 0 1 0 0 1 0 

Lane Assignment LTR LTR LTR LTR 

Right-Turn Bypass None None None None 

Conflicting Lanes 1 1 1 1 

Volume (V), veh/h 7 96 32 0 102 531 55 0 69 60 42 0 24 88 62 0 
Heavy Veh. Adj. (fHV), % 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 

Pedestrians Crossing 0 0 0 0 

Critical and Follow-Up Headway Adjustment
EB WB NB SB

Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Critical Headway (sec) 5.1929 4.0000 5.1929 5.1929 4.0000 5.1929 5.1929 4.0000 5.1929 5.1929 4.0000 5.1929 

Follow-Up Headway (sec) 3.1858 2.5000 3.1858 3.1858 2.5000 3.1858 3.1858 2.5000 3.1858 3.1858 2.5000 3.1858 

Flow Computations
EB WB NB SB

Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass
Circulating Flow (Vc), pc/h 257 163 152 842 
Exiting Flow (Vex), pc/h 194 794 146 266 
Entry Flow (Ve), pc/h 162 826 205 209 

Entry Volume veh/h 159 810 201 205 

Capacity and v/c Ratios
EB WB NB SB

Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass
Capacity (cPCE), pc/h 1184 1271 1282 757 

Capacity (c), veh/h 1160 1246 1257 742 

v/c Ratio (X) 0.14 0.65 0.16 0.28 

Delay and Level of Service
EB WB NB SB

Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Lane Control Delay (d), s/veh 4.3 11.3 4.2 8.1 

Lane LOS A B A A 

Lane 95% Queue 0.5 5.1 0.6 1.1 

Approach Delay, s/veh 4.28 11.33 4.21 8.07 

Approach LOS, s/veh A B A A 

Intersection Delay, s/veh 8.99 

Intersection LOS A 

Copyright © 2013 University of Florida, All Rights Reserved      HCS 2010TM 6.50 Roundabouts Generated:  2/27/2014    1:11 PM
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ROUNDABOUT REPORT  

General Information Site Information 
Analyst CSM 
Agency or Co. LSC 
Date Performed 8/17/2013 
Time Period PM Peak 
Peak Hour Factor 0.91 

Intersection Erie Parkway / 119th Street 
E/W Street Name Erie Parkway 
N/S Street Name 119th Street 
Analysis Year Existing 
Project ID LSC #120760 

Project Description: 

Volume Adjustment and Site Characteristics
EB WB NB SB

L T R U L T R U L T R U L T R U

Number of Lanes (N) 0 1 0 0 1 0 0 1 0 0 1 0 

Lane Assignment LTR LTR LTR LTR 

Right-Turn Bypass None None None None 

Conflicting Lanes 1 1 1 1 

Volume (V), veh/h 20 494 69 0 34 144 25 0 29 66 104 0 38 37 10 0 
Heavy Veh. Adj. (fHV), % 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 

Pedestrians Crossing 0 0 0 0 

Critical and Follow-Up Headway Adjustment
EB WB NB SB

Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Critical Headway (sec) 5.1929 4.0000 5.1929 5.1929 4.0000 5.1929 5.1929 4.0000 5.1929 5.1929 4.0000 5.1929 

Follow-Up Headway (sec) 3.1858 2.5000 3.1858 3.1858 2.5000 3.1858 3.1858 2.5000 3.1858 3.1858 2.5000 3.1858 

Flow Computations
EB WB NB SB

Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass
Circulating Flow (Vc), pc/h 122 129 619 232 
Exiting Flow (Vex), pc/h 713 205 124 157 
Entry Flow (Ve), pc/h 653 228 223 95 

Entry Volume veh/h 640 224 219 93 

Capacity and v/c Ratios
EB WB NB SB

Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass
Capacity (cPCE), pc/h 1312 1305 898 1206 

Capacity (c), veh/h 1286 1279 880 1182 

v/c Ratio (X) 0.50 0.17 0.25 0.08 

Delay and Level of Service
EB WB NB SB

Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Lane Control Delay (d), s/veh 8.0 4.3 6.7 3.7 

Lane LOS A A A A 

Lane 95% Queue 2.9 0.6 1.0 0.3 

Approach Delay, s/veh 8.03 4.28 6.68 3.70 

Approach LOS, s/veh A A A A 

Intersection Delay, s/veh 6.72 

Intersection LOS A 
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ROUNDABOUT REPORT  

General Information Site Information 
Analyst CSM 
Agency or Co. LSC 
Date Performed 8/17/2013 
Time Period AM Peak 
Peak Hour Factor 0.90 

Intersection Erie Parkway / 119th Street 
E/W Street Name Erie Parkway 
N/S Street Name 119th Street 
Analysis Year 2017 Background 
Project ID LSC #120760 

Project Description: 

Volume Adjustment and Site Characteristics
EB WB NB SB

L T R U L T R U L T R U L T R U

Number of Lanes (N) 0 1 0 0 1 0 0 1 0 0 1 0 

Lane Assignment LTR LTR LTR LTR 

Right-Turn Bypass None None None None 

Conflicting Lanes 1 1 1 1 

Volume (V), veh/h 8 105 37 0 120 560 60 0 80 65 50 0 26 95 65 0 
Heavy Veh. Adj. (fHV), % 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 

Pedestrians Crossing 0 0 0 0 

Critical and Follow-Up Headway Adjustment
EB WB NB SB

Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Critical Headway (sec) 5.1929 4.0000 5.1929 5.1929 4.0000 5.1929 5.1929 4.0000 5.1929 5.1929 4.0000 5.1929 

Follow-Up Headway (sec) 3.1858 2.5000 3.1858 3.1858 2.5000 3.1858 3.1858 2.5000 3.1858 3.1858 2.5000 3.1858 

Flow Computations
EB WB NB SB

Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass
Circulating Flow (Vc), pc/h 273 174 157 862 
Exiting Flow (Vex), pc/h 205 799 151 286 
Entry Flow (Ve), pc/h 170 839 221 211 

Entry Volume veh/h 167 823 217 207 

Capacity and v/c Ratios
EB WB NB SB

Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass
Capacity (cPCE), pc/h 1169 1261 1277 746 

Capacity (c), veh/h 1146 1237 1252 731 

v/c Ratio (X) 0.15 0.66 0.17 0.28 

Delay and Level of Service
EB WB NB SB

Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Lane Control Delay (d), s/veh 4.4 11.8 4.3 8.3 

Lane LOS A B A A 

Lane 95% Queue 0.5 5.4 0.6 1.2 

Approach Delay, s/veh 4.40 11.81 4.34 8.27 

Approach LOS, s/veh A B A A 

Intersection Delay, s/veh 9.27 

Intersection LOS A 
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ROUNDABOUT REPORT  

General Information Site Information 
Analyst CSM 
Agency or Co. LSC 
Date Performed 8/17/2013 
Time Period PM Peak 
Peak Hour Factor 0.90 

Intersection Erie Parkway / 119th Street 
E/W Street Name Erie Parkway 
N/S Street Name 119th Street 
Analysis Year 2017 Background 
Project ID LSC #120760 

Project Description: 

Volume Adjustment and Site Characteristics
EB WB NB SB

L T R U L T R U L T R U L T R U

Number of Lanes (N) 0 1 0 0 1 0 0 1 0 0 1 0 

Lane Assignment LTR LTR LTR LTR 

Right-Turn Bypass None None None None 

Conflicting Lanes 1 1 1 1 

Volume (V), veh/h 22 520 80 0 40 150 27 0 35 70 120 0 41 40 11 0 
Heavy Veh. Adj. (fHV), % 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 

Pedestrians Crossing 0 0 0 0 

Critical and Follow-Up Headway Adjustment
EB WB NB SB

Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Critical Headway (sec) 5.1929 4.0000 5.1929 5.1929 4.0000 5.1929 5.1929 4.0000 5.1929 5.1929 4.0000 5.1929 

Follow-Up Headway (sec) 3.1858 2.5000 3.1858 3.1858 2.5000 3.1858 3.1858 2.5000 3.1858 3.1858 2.5000 3.1858 

Flow Computations
EB WB NB SB

Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass
Circulating Flow (Vc), pc/h 136 144 660 255 
Exiting Flow (Vex), pc/h 772 222 135 181 
Entry Flow (Ve), pc/h 705 246 255 104 

Entry Volume veh/h 691 241 250 102 

Capacity and v/c Ratios
EB WB NB SB

Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass
Capacity (cPCE), pc/h 1297 1290 869 1185 

Capacity (c), veh/h 1271 1265 852 1162 

v/c Ratio (X) 0.54 0.19 0.29 0.09 

Delay and Level of Service
EB WB NB SB

Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Lane Control Delay (d), s/veh 8.9 4.5 7.4 3.8 

Lane LOS A A A A 

Lane 95% Queue 3.4 0.7 1.2 0.3 

Approach Delay, s/veh 8.87 4.47 7.44 3.83 

Approach LOS, s/veh A A A A 

Intersection Delay, s/veh 7.37 

Intersection LOS A 
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ROUNDABOUT REPORT  

General Information Site Information 
Analyst CSM 
Agency or Co. LSC 
Date Performed 2/27/2014 
Time Period AM Peak 
Peak Hour Factor 0.90 

Intersection Erie Parkway / 119th Street 
E/W Street Name Erie Parkway 
N/S Street Name 119th Street 
Analysis Year 2017 Total 
Project ID LSC #120760 

Project Description: 

Volume Adjustment and Site Characteristics
EB WB NB SB

L T R U L T R U L T R U L T R U

Number of Lanes (N) 0 1 0 0 1 0 0 1 0 0 1 0 

Lane Assignment LTR LTR LTR LTR 

Right-Turn Bypass None None None None 

Conflicting Lanes 1 1 1 1 

Volume (V), veh/h 12 105 37 0 120 560 65 0 80 67 50 0 40 102 75 0 
Heavy Veh. Adj. (fHV), % 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 

Pedestrians Crossing 0 0 0 0 

Critical and Follow-Up Headway Adjustment
EB WB NB SB

Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Critical Headway (sec) 5.1929 4.0000 5.1929 5.1929 4.0000 5.1929 5.1929 4.0000 5.1929 5.1929 4.0000 5.1929 

Follow-Up Headway (sec) 3.1858 2.5000 3.1858 3.1858 2.5000 3.1858 3.1858 2.5000 3.1858 3.1858 2.5000 3.1858 

Flow Computations
EB WB NB SB

Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass
Circulating Flow (Vc), pc/h 297 181 178 862 
Exiting Flow (Vex), pc/h 221 810 163 294 
Entry Flow (Ve), pc/h 175 844 223 246 

Entry Volume veh/h 172 827 219 241 

Capacity and v/c Ratios
EB WB NB SB

Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass
Capacity (cPCE), pc/h 1148 1255 1257 746 

Capacity (c), veh/h 1125 1230 1232 731 

v/c Ratio (X) 0.15 0.67 0.18 0.33 

Delay and Level of Service
EB WB NB SB

Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Lane Control Delay (d), s/veh 4.5 12.1 4.4 9.0 

Lane LOS A B A A 

Lane 95% Queue 0.5 5.6 0.6 1.4 

Approach Delay, s/veh 4.54 12.08 4.44 8.98 

Approach LOS, s/veh A B A A 

Intersection Delay, s/veh 9.53 

Intersection LOS A 
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ROUNDABOUT REPORT  

General Information Site Information 
Analyst CSM 
Agency or Co. LSC 
Date Performed 2/27/2014 
Time Period PM Peak 
Peak Hour Factor 0.90 

Intersection Erie Parkway / 119th Street 
E/W Street Name Erie Parkway 
N/S Street Name 119th Street 
Analysis Year 2017 Total 
Project ID LSC #120760 

Project Description: 

Volume Adjustment and Site Characteristics
EB WB NB SB

L T R U L T R U L T R U L T R U

Number of Lanes (N) 0 1 0 0 1 0 0 1 0 0 1 0 

Lane Assignment LTR LTR LTR LTR 

Right-Turn Bypass None None None None 

Conflicting Lanes 1 1 1 1 

Volume (V), veh/h 34 520 80 0 40 150 43 0 35 77 120 0 50 44 18 0 
Heavy Veh. Adj. (fHV), % 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 

Pedestrians Crossing 0 0 0 0 

Critical and Follow-Up Headway Adjustment
EB WB NB SB

Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Critical Headway (sec) 5.1929 4.0000 5.1929 5.1929 4.0000 5.1929 5.1929 4.0000 5.1929 5.1929 4.0000 5.1929 

Follow-Up Headway (sec) 3.1858 2.5000 3.1858 3.1858 2.5000 3.1858 3.1858 2.5000 3.1858 3.1858 2.5000 3.1858 

Flow Computations
EB WB NB SB

Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass
Circulating Flow (Vc), pc/h 152 166 685 255 
Exiting Flow (Vex), pc/h 782 230 175 186 
Entry Flow (Ve), pc/h 719 264 263 127 

Entry Volume veh/h 705 259 258 125 

Capacity and v/c Ratios
EB WB NB SB

Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass
Capacity (cPCE), pc/h 1282 1269 854 1185 

Capacity (c), veh/h 1257 1244 837 1162 

v/c Ratio (X) 0.56 0.21 0.31 0.11 

Delay and Level of Service
EB WB NB SB

Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Lane Control Delay (d), s/veh 9.3 4.7 7.7 4.0 

Lane LOS A A A A 

Lane 95% Queue 3.6 0.8 1.3 0.4 

Approach Delay, s/veh 9.26 4.69 7.74 4.01 

Approach LOS, s/veh A A A A 

Intersection Delay, s/veh 7.60 

Intersection LOS A 
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ROUNDABOUT REPORT  

General Information Site Information 
Analyst CSM 
Agency or Co. LSC 
Date Performed 2/27/2014 
Time Period AM Peak 
Peak Hour Factor 0.92 

Intersection Erie Parkway / 119th Street 
E/W Street Name Erie Parkway 
N/S Street Name 119th Street 
Analysis Year 2035 Background 
Project ID LSC #120760 

Project Description: 

Volume Adjustment and Site Characteristics
EB WB NB SB

L T R U L T R U L T R U L T R U

Number of Lanes (N) 0 1 0 0 1 0 0 1 0 0 1 0 

Lane Assignment LTR LTR LTR LTR 

Right-Turn Bypass None None None None 

Conflicting Lanes 1 1 1 1 

Volume (V), veh/h 10 155 60 0 195 690 75 0 130 85 80 0 35 120 85 0 
Heavy Veh. Adj. (fHV), % 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 

Pedestrians Crossing 0 0 0 0 

Critical and Follow-Up Headway Adjustment
EB WB NB SB

Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Critical Headway (sec) 5.1929 4.0000 5.1929 5.1929 4.0000 5.1929 5.1929 4.0000 5.1929 5.1929 4.0000 5.1929 

Follow-Up Headway (sec) 3.1858 2.5000 3.1858 3.1858 2.5000 3.1858 3.1858 2.5000 3.1858 3.1858 2.5000 3.1858 

Flow Computations
EB WB NB SB

Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass
Circulating Flow (Vc), pc/h 388 249 222 1125 
Exiting Flow (Vex), pc/h 299 1003 188 416 
Entry Flow (Ve), pc/h 249 1064 327 266 

Entry Volume veh/h 244 1043 321 261 

Capacity and v/c Ratios
EB WB NB SB

Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass
Capacity (cPCE), pc/h 1071 1190 1216 610 

Capacity (c), veh/h 1050 1167 1192 598 

v/c Ratio (X) 0.23 0.89 0.27 0.44 

Delay and Level of Service
EB WB NB SB

Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Lane Control Delay (d), s/veh 5.6 26.2 5.5 12.8 

Lane LOS A D A B 

Lane 95% Queue 0.9 13.5 1.1 2.2 

Approach Delay, s/veh 5.63 26.23 5.47 12.77 

Approach LOS, s/veh A D A B 

Intersection Delay, s/veh 18.10 

Intersection LOS C 
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ROUNDABOUT REPORT  

General Information Site Information 
Analyst CSM 
Agency or Co. LSC 
Date Performed 2/27/2014 
Time Period PM Peak 
Peak Hour Factor 0.92 

Intersection Erie Parkway / 119th Street 
E/W Street Name Erie Parkway 
N/S Street Name 119th Street 
Analysis Year 2035 Background 
Project ID LSC #120760 

Project Description: 

Volume Adjustment and Site Characteristics
EB WB NB SB

L T R U L T R U L T R U L T R U

Number of Lanes (N) 0 1 0 0 1 0 0 1 0 0 1 0 

Lane Assignment LTR LTR LTR LTR 

Right-Turn Bypass None None None None 

Conflicting Lanes 1 1 1 1 

Volume (V), veh/h 30 740 130 0 65 275 35 0 55 95 195 0 55 50 15 0 
Heavy Veh. Adj. (fHV), % 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 

Pedestrians Crossing 0 0 0 0 

Critical and Follow-Up Headway Adjustment
EB WB NB SB

Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Critical Headway (sec) 5.1929 4.0000 5.1929 5.1929 4.0000 5.1929 5.1929 4.0000 5.1929 5.1929 4.0000 5.1929 

Follow-Up Headway (sec) 3.1858 2.5000 3.1858 3.1858 2.5000 3.1858 3.1858 2.5000 3.1858 3.1858 2.5000 3.1858 

Flow Computations
EB WB NB SB

Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass
Circulating Flow (Vc), pc/h 188 199 914 438 
Exiting Flow (Vex), pc/h 1098 382 177 272 
Entry Flow (Ve), pc/h 998 416 382 133 

Entry Volume veh/h 978 408 375 130 

Capacity and v/c Ratios
EB WB NB SB

Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass
Capacity (cPCE), pc/h 1247 1236 716 1031 

Capacity (c), veh/h 1222 1212 702 1010 

v/c Ratio (X) 0.80 0.34 0.53 0.13 

Delay and Level of Service
EB WB NB SB

Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Lane Control Delay (d), s/veh 17.5 6.2 13.5 4.7 

Lane LOS C A B A 

Lane 95% Queue 9.2 1.5 3.2 0.4 

Approach Delay, s/veh 17.53 6.15 13.50 4.74 

Approach LOS, s/veh C A B A 

Intersection Delay, s/veh 13.40 

Intersection LOS B 
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ROUNDABOUT REPORT  

General Information Site Information 
Analyst CSM 
Agency or Co. LSC 
Date Performed 2/27/2014 
Time Period AM Peak 
Peak Hour Factor 0.92 

Intersection Erie Parkway / 119th Street 
E/W Street Name Erie Parkway 
N/S Street Name N. 119th Street 
Analysis Year 2035 Total 
Project ID LSC #120760 

Project Description: 

Volume Adjustment and Site Characteristics
EB WB NB SB

L T R U L T R U L T R U L T R U

Number of Lanes (N) 0 1 0 0 1 0 0 1 0 0 1 0 

Lane Assignment LTR LTR LTR LTR 

Right-Turn Bypass None None None None 

Conflicting Lanes 1 1 1 1 

Volume (V), veh/h 14 155 60 0 195 690 80 0 130 87 80 0 49 127 95 0 
Heavy Veh. Adj. (fHV), % 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 

Pedestrians Crossing 0 0 0 0 

Critical and Follow-Up Headway Adjustment
EB WB NB SB

Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Critical Headway (sec) 5.1929 4.0000 5.1929 5.1929 4.0000 5.1929 5.1929 4.0000 5.1929 5.1929 4.0000 5.1929 

Follow-Up Headway (sec) 3.1858 2.5000 3.1858 3.1858 2.5000 3.1858 3.1858 2.5000 3.1858 3.1858 2.5000 3.1858 

Flow Computations
EB WB NB SB

Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass
Circulating Flow (Vc), pc/h 411 256 242 1125 
Exiting Flow (Vex), pc/h 315 1014 201 424 
Entry Flow (Ve), pc/h 254 1070 329 300 

Entry Volume veh/h 249 1049 323 294 

Capacity and v/c Ratios
EB WB NB SB

Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass
Capacity (cPCE), pc/h 1052 1184 1197 610 

Capacity (c), veh/h 1031 1161 1174 598 

v/c Ratio (X) 0.24 0.90 0.27 0.49 

Delay and Level of Service
EB WB NB SB

Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Lane Control Delay (d), s/veh 5.8 27.5 5.6 14.2 

Lane LOS A D A B 

Lane 95% Queue 0.9 14.0 1.1 2.7 

Approach Delay, s/veh 5.81 27.53 5.60 14.16 

Approach LOS, s/veh A D A B 

Intersection Delay, s/veh 18.95 

Intersection LOS C 
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ROUNDABOUT REPORT  

General Information Site Information 
Analyst CSM 
Agency or Co. LSC 
Date Performed 2/27/2014 
Time Period PM Peak 
Peak Hour Factor 0.92 

Intersection Erie Parkway / 119th Street 
E/W Street Name Erie Parkway 
N/S Street Name 119th Street 
Analysis Year 2035 Total 
Project ID LSC #120760 

Project Description: 

Volume Adjustment and Site Characteristics
EB WB NB SB

L T R U L T R U L T R U L T R U

Number of Lanes (N) 0 1 0 0 1 0 0 1 0 0 1 0 

Lane Assignment LTR LTR LTR LTR 

Right-Turn Bypass None None None None 

Conflicting Lanes 1 1 1 1 

Volume (V), veh/h 42 740 130 0 65 275 51 0 55 102 195 0 64 54 22 0 
Heavy Veh. Adj. (fHV), % 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 

Pedestrians Crossing 0 0 0 0 

Critical and Follow-Up Headway Adjustment
EB WB NB SB

Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Critical Headway (sec) 5.1929 4.0000 5.1929 5.1929 4.0000 5.1929 5.1929 4.0000 5.1929 5.1929 4.0000 5.1929 

Follow-Up Headway (sec) 3.1858 2.5000 3.1858 3.1858 2.5000 3.1858 3.1858 2.5000 3.1858 3.1858 2.5000 3.1858 

Flow Computations
EB WB NB SB

Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass
Circulating Flow (Vc), pc/h 203 221 938 438 
Exiting Flow (Vex), pc/h 1108 390 216 276 
Entry Flow (Ve), pc/h 1011 433 390 155 

Entry Volume veh/h 991 425 382 152 

Capacity and v/c Ratios
EB WB NB SB

Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass
Capacity (cPCE), pc/h 1233 1217 703 1031 

Capacity (c), veh/h 1209 1193 690 1010 

v/c Ratio (X) 0.82 0.36 0.55 0.15 

Delay and Level of Service
EB WB NB SB

Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Lane Control Delay (d), s/veh 18.9 6.5 14.3 4.9 

Lane LOS C A B A 

Lane 95% Queue 10.0 1.6 3.4 0.5 

Approach Delay, s/veh 18.90 6.45 14.28 4.95 

Approach LOS, s/veh C A B A 

Intersection Delay, s/veh 14.19 

Intersection LOS B 
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