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1. Introduction
1.1 Project need 

Crossroads Boulevard between Larimer County Road 5/Fairgrounds Avenue/Centerra Parkway (CR 5) and 
Larimer County Road 3 (CR 3) has a wide-ranging mix of land uses and traffic generators that create challenges 
for driveway and intersection access. Intersection control is being evaluated at the intersection of Crossroads 
Boulevard and the Resurrection Fellowship Church/Christian School (RCS) access, as well as at the Crossroads 
Boulevard/Ward Avenue intersection, and the Crossroads Boulevard/Highland Meadows Parkway intersection. 
The current traffic flows at these intersections have met the numerical criteria for warranting a traffic signal. 

An engineering study is needed to examine and compare the traffic operations of alternative intersection controls 
in a corridor wide context. This study seeks to balance the needs of all users by being attentive to: 

 The needs of the corridor to serve the current and projected mobility (walk, bike, car, or truck) and access
needs of all roadway users, including but not limited to: the residents; Walmart Distribution Center
(Walmart); local business access; employee access, and school site traffic

 Accommodation of pedestrian access in the vicinity of the nearby residential subdivisions and the
church/school

 The desire to promote improved driveway and intersection access while not degrading the travel time and
corridor function for Crossroads Boulevard east of Centerra Parkway

 The ease of alternate access for minor intersections that would be restricted to partial turns; and, the
possible interconnection of access for businesses better served by either traffic signals or roundabouts at
the major intersections

 The traffic flow effects of combining traffic signals and roundabouts in the same corridor (travel time and
delay)

The City of Loveland (the City) retained GHD Inc. (GHD) and Atkins Global (ATKINS) to evaluate the Crossroads 
Boulevard corridor, as illustrated in Figure 1. This report documents the intersection and access control options 
for the Crossroads Boulevard corridor, between CR 5 and CR 3. This document is intended to guide the progress 
of improvements as additional development occurs and traffic flow increases pressure for improved access.  

Although this report makes recommendations on the preferred intersection control and associated access 
restrictions, the final decision on the preferred option has not been made. Staging of the improvements is likely as 
the City has not programmed any construction at the time of this report. Implementation of the recommended 
corridor access plan will depend upon funding and the pace of traffic growth in the area, subject to Council 
approval. 

1.2 Study method 

The City undertook an engineering study of Crossroads Boulevard and public engagement using the following 
study methodology: 

1. Define the possible existing and future access locations, the type of access (right-in/right-out, three-
quarter, full movement, roundabouts, signalized/unsignalized), and any modifications needed to the
existing accesses. Several intersection configurations were considered including roundabouts. This is
based on background traffic, existing traffic/access issues, traffic accident data and projected traffic in
year 2035.

2. Two public participation opportunities were provided for directly affected land owners and interested
parties through focus group sessions with the key land-owners and by offering open house public
meetings. The first series of stakeholder meetings were on held December 11th and the second set of
focus group and public open house meetings were held on January 29th.

3. Generate intersection control alternatives and undertake level of service (LOS) modelling, assuming a
four-lane corridor for the purpose of lane configurations. Perform a technical analysis optimizing
intersection choice for operations. Recommend a combination of access, intersection control and lane
configurations to optimize operations and safety for all users. Options have been evaluated based on
traffic counts and crash data provided by the City of Loveland. Analysis was run based on design year
2035 AM and PM peak traffic projections.

4. Generate preliminary cost estimates for the recommended ultimate corridor access and intersection
control plan. The pavement structure assumed for cost purposes is 12-inches of asphalt over a 12-inch
aggregate base. The need for bike lanes, drainage facilities and sidewalks was also assumed.

5. Report phase including preparation of a draft report for circulation to the City and interested parties.

6. Final report and presentation by staff to Council.

A complete description of the Study scope and terms of reference established by GHD and the City, refer to 
Appendix F. 

During this study, it became evident that using roundabouts, traffic signals and access control, up to sixteen 
different combinations of intersection control and access restriction were feasible at the four key intersections. As 
the public and stakeholder consultation ensued it became apparent that there are strong preferences for 
pedestrian accessibility at the RCS access; and, efficient truck egress at the Walmart distribution facility. 
Accordingly, a set of two corridor options were developed for further evaluation. These options were established 
from input of the City, stakeholders, and the public regarding the observed issues occurring within this corridor. 
These two options employ a mixture of traffic signals, access restriction, and roundabouts to control traffic along 
the corridor. 

1.3 Study scope and limitations 

This report: has been prepared by GHD for City of Loveland, Colorado and may only be used and relied on by 
City of Loveland, Colorado for the purpose agreed between GHD and the City of Loveland, Colorado. GHD 
otherwise disclaims responsibility to any person other than City of Loveland, Colorado arising in connection with 
this report. GHD also excludes implied warranties and conditions, to the extent legally permissible. The services 
undertaken by GHD in connection with preparing this report were limited to those specifically detailed in the report 
and are subject to the scope limitations set out in the report.  

The opinions, conclusions and any recommendations in this report are based on conditions encountered and 
information reviewed at the date of preparation of the report. GHD has no obligation to update this report to 
account for events or changes occurring subsequent to the date that the report was prepared. 

GHD has prepared this report on the basis of information provided by City of Loveland, Colorado, ATKINS and 
others who provided information to GHD (including Government authorities), which GHD has not independently 
verified or checked beyond the agreed scope of work. GHD does not accept liability in connection with such 
unverified information, including errors and omissions in the report which were caused by errors or omissions in 
that information. 



Figure 1 Project study limits 

Source: Google 
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2. Data collection and access alternatives
2.1 Existing conditions 

The existing intersections on Crossroads Boulevard between CR 5 on the west and CR 3 on the east are two-way 
stop-controlled. The north and south approaches are stop controlled and the east and west approaches are free 
movements. Crossroads Boulevard has one through lane in each direction, with the exception of the approach to 
the intersection with Centerra Parkway, where there are two through lanes in each direction, and left and right turn 
lanes. Crossroads Boulevard has a speed limit of 45 mph. The intersections considered in this study are shown in 
Figure 2. CR 5 is the western limit of the project; however, it is already a signalized intersection. 

2.2 Traffic and collision history 

The City of Loveland provided peak hour volumes which were conducted in September and October of 2014. 
There is a school located at the RCS access, so it was important to collect traffic counts when school was in 
session. The peak AM period for all intersections occurs between about 7:00 AM – 9:00 AM. The peak PM period 
for all intersections occurs between about 3:00 PM – 6:00 PM. Appendix A contains the raw traffic count data.  

Based on the traffic count data, a signal warrant analysis was completed for all intersections in the study area in 
November 2014. Additionally, a Traffic Impact Study (TIS) for the Walmart Distribution Center was provided. The 
traffic counts at the Walmart entrance reported in the TIS were used for this analysis. The analysis determined 
that traffic signals are warranted at the intersection of Crossroads Boulevard and: 

 The RCS access

 The intersection of Crossroads Boulevard and Highland Meadows Parkway.

 The intersection of Crossroads Boulevard and Ward Avenue

A copy of the signal warrant analysis can be found in Appendix B. The truck percentage for the Walmart entrance 
was 100% and the truck volumes were distributed to the other volumes throughout the corridor.  

2.2.1 Collision history 

Collision history was sourced for the period from June, 2006 to June 2014 as documented in Appendix B. The 
recorded collision history is unremarkable in any way except that it is minimal for two-way stop controlled 
intersections on moderate speed roadways. A summary of the available history for the intersections examined for 
change in access or control is as follows: 

 RCS access: no records

 Woods Avenue & Crossroads Boulevard: one injury collision in 8 years

 Ward Avenue & Crossroads Boulevard: 2 injury collisions in 8 years

 Greenfield Drive & Crossroads Boulevard: no records

 Highland Meadows Drive & Crossroads Boulevard: no records

 CR 3 & Crossroads Boulevard: 2 injury collisions in 8 years

Collision prediction modeling was undertaken for the subject intersections but again the predictions for collisions 
in the design year of the project were too low to be of concern. 

2.3 Access alternatives 

The first round of public consultation meetings was facilitated using several displays of the corridor including one, 
that illustrates the possible alternative traffic controls or access restrictions in the corridor (see Figure 3).  

The signal control and roundabout alternatives are common to intersection in Loveland. The roundabout 
alternative shown on Figure 3 has no exclusive turn lanes and two lanes in each direction. Similarly, the traffic 
signal configuration has two lanes east and west with single lanes north and south. These lane configuration 
alternatives were later tested for each intersection and validated. 

Two types of restricted access are shown on Figure 3, a High-T configuration, which provides for full turning 
movements on one side of the minor street approaches, while the opposite side of Crossroads Boulevard would 
be restricted to right-in right-out movements. This configuration can be beneficial for locations where one of the 
minor approaches has access to a controlled intersection through a parallel street network, while the other minor 
approach does not have any alternate access. Another benefit of the High-T is the left-out movement has an 
auxiliary acceleration lane to merge into traffic easier.  

A similar access restriction option is the ¾-movement intersection, which allows only right-in, right-out, and left-in 
movements. Later in process of evaluating alternatives, this configuration was not preferred for Crossroads 
Boulevard because there are a large number of left out movements that would have to be re-routed and would 
add out-of-direction travel. 

2.4 Stakeholder and public input 

Two public participation opportunities were provided for directly affected land owners and interested parties 
through focus group sessions with the key land-owners and by offering open house public meetings. The first 
series of stakeholder meetings were on held December 11th, 2014 and the second set of focus group and public 
open house meetings were held on January 29th, 2015.  

Reports of traffic deficiency, conflicts, delay and queuing was readily available from the local constituents. 
Although much of the commentary was anecdotal, the repetitive nature of the conditions associated with school 
times and Walmart distribution activity combined with the City’s records of complaints and observations made for 
a fairly reliable description of the project context. Included below is a synopsis of the concerns and ideas arising 
from the first set of focus group meetings held on December 11th, 2014. 

2.4.1 Walmart Distribution Center 

 Eastbound right-turns need a curb lane for staging turns into their site – deceleration and queue storage

 October and November are the peak months, where trucks sometimes even stack all the way out onto
Crossroads. Some kind of dedicated right-turn option would be necessary to not cause back up on
Crossroads Boulevard.

 CR 3 is a transition area for the WB traffic

 RV folks needing to make U-turns would have to make a lane change and go through the roundabout

 There is the potential to connect to CR 3 through the back-lot of Walmart in the future

 Roundabout could be installed before the signal warrant is met

 Possible negative public perception with a roundabout at Ward Avenue might be that the trucks are hogging
the roundabout since they would occupy both lanes

 Trucks sometimes miss the Walmart gate and make U-turns on CR 3 – a roundabout at Highland Meadows
Parkway would allow those trucks to make that U-turn before getting to CR 3
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 Key Walmart time periods

o 7-8 AM employees

o 4-5 PM employees with overlap

o 5-8 PM drop time

2.4.2 Resurrection Christian School 

 Future land uses on the north side of Crossroads Boulevard will create even more desire lines for the
students to the north side developments. Some form of a signal installation is a given. Multilane
roundabouts require signals by ADA draft guidelines.

 Could a half-cycled signal be run on the RCS access?

 Consider pedestrian crossing on the east leg of the roundabout?

 If we had a roundabout with heavy lefts into the RCS, that’s where roundabouts typically work best

 Due diligence suggests we need to thoroughly evaluate a roundabout – many factors complicate the use of
a roundabout

 Speeds are lower at the roundabout therefore collision severity will be lower for all users. Although, the
perception is that a signal would be safer for the pedestrians crossing the intersection at this location

 There is a high level of transient traffic not familiar with the roundabout if placed at RCS

 Adding congestion resulting from Centerra Parkway impacts could compound the delay between
intersections

2.4.3 Town of Windsor 

 Operations and safety will drive the interim options

 The 2035 scenario will have to be divided up to examine stages of implementation

 Windsor is not familiar with a channelized tee [High-T], but is not opposed to the idea

 At the RCS access, the road will eventually push through to the north, so the Town would like to get
involved in the next steps of the project



Figure 2 Aerial view of study area 

Source: Google Earth
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Figure 3 Public meeting exhibit

6 | GHD | Report for City of Loveland, Colorado - Crossroads Boulevard Corridor, 86/18/293 



GHD | Report for City of Loveland, Colorado - Crossroads Boulevard Corridor, 86/18/293 | 7 

3. Operational analysis methodology
3.1 Corridor options 

Based on input from the initial public outreach, two alternative corridor control options were developed. Option 1 
and 2 exhibits were created with potential solutions for the corridor (see Figure 4 and Figure 5). In order to 
improve operations throughout the corridor, access to some of the minor cross streets must be restricted. 

3.1.1 Option 1 

Option 1 (Figure 4) features signalized control at the RCS access and CR 3 intersections with Crossroads 
Boulevard; right-only restrictions out of the intersections with Woods Avenue and Greenfield Drive/Walmart; and 
roundabout control at the intersections with Ward Avenue and Highland Meadows Parkway. The roundabout at 
Highland Meadows Parkway would provide a safe and efficient place for U-turns to be executed, for traffic 
desiring to turn left out of the Walmart access. 

3.1.2 Option 2 

Option 2 (Figure 5) features signalized control at the RCS access and Ward Avenue intersections with 
Crossroads Boulevard; right-only restrictions out of the intersections with Woods Avenue and Greenfield 
Drive/Walmart; and roundabout control at the intersections with Highland Meadows Parkway and CR 3. The 
roundabouts would provide a safe and efficient place for U-turns to be executed, for traffic desiring to turn left from 
Woods Avenue or out of the Walmart access. 

3.2 Analysis Methodology 

In order to determine the optimal solution for Crossroads Boulevard, the corridor was modeled using Synchro 8 
traffic analysis software. Existing geometry, traffic counts, truck percentages, and signal timing were entered into 
the model and created the base conditions. In order to develop the No Action model for the year 2035, it was 
assumed that only the traffic volumes would change and no other improvements would be made to the existing 
corridor. The traffic volumes were increased with a two percent yearly growth rate. This growth rate was based on 
the City of Loveland 2035 Transportation Plan. Additionally, this is the same growth rate that the Walmart TIS 
used. Once the Base Conditions and No Action 2035 traffic models were created, the intersection alternatives 
were modeled using the 2035 predicted volumes.  

To compare the options based on operations, traffic engineers define the quality of traffic flow on a roadway or 
intersection congestion as a level of service (LOS). LOS considers factors such as speed and travel time, freedom 
to maneuver, traffic interruptions, and comfort and convenience. The LOS is described by a letter designation 
from “A” to “F,” with LOS A representing nearly uninterrupted flow with minimal delays and LOS F representing a 
breakdown of traffic flow with excessive congestion and delay. LOS at intersections is based on the average 
control delay per vehicle (sec/veh) and the definitions for each level for signalized intersections, unsignalized 
intersections are shown in Table 1. Unsignalized intersections include two-way and all-way stop control, yield 
control, and roundabouts. Full results from the Synchro analysis can be found in Appendix C. 

Table 1 LOS definitions 

LOS 
Signalized 

(sec/veh) 

Unsignalized 

(sec/veh) 

A 0-10 0-10 

B 10-20 10-15 

C 20-35 15-25 

D 35-55 25-35 

E 55-80 35-50 

F > 80 > 50 

Source: 2010 Highway Capacity Manual – Signalized and Unsignalized Intersections 

3.3 Signalized intersection control 

The signal timing for the proposed signals for both Option 1 and Option 2 were based on the timing that had been 
accepted by the City of Loveland for the intersection of Centerra Parkway and Crossroads Boulevard. The 
recommended signals were timed to be coordinated with the Centerra Parkway signal and optimized for splits and 
offsets. In both options, at the RCS access, the westbound left movement was modeled as a single left turn lane 
with protected-permissive phasing, in order to maximize operations. The same logic was used for the intersection 
of Ward Avenue and Crossroads Boulevard in Option 1 and CR 3 and Crossroads Boulevard in Option 2, where 
all single lane left turns are permissive. 

3.4 Roundabout intersection control 

The proposed roundabout intersection controls were analyzed in Synchro 8 as part of the overall corridor model. 
The roundabouts were analyzed utilizing revised HCM candidate critical headway and follow-up headway values, 
as provided by Kittleson and Associates. These values are revised 2010 HCM values, based on the latest 
observed roundabout behaviors in the United States. These values are summarized in Table 2 

Table 2 HCM candidate values 

HCM Candidate 2014 
tc tf A B 

Single-lane entering with 
single-lane conflicting 

4.977 2.609 1380 0.00102 

Single-lane entering with 
two lanes conflicting 

4.328 2.535 1420 0.00085 

Two lanes entering with 
single-lane conflicting 

Left lane 4.544 2.535 1420 0.00091 
Right lane 4.544 2.535 1420 0.00091 

Two lanes entering with 
two lanes conflicting 

Left lane 4.645 2.667 1350 0.00092 
Right lane 4.328 2.535 1420 0.00085 

As an additional check, ARCADY (Assessment of Roundabout Capacity and Delay) software was used to check 
the “worst-case” roundabout to ensure the soundness of the base roundabout design. ARCADY is a highly-
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regarded roundabout analysis software program which based on U.K. empirical research into geometry-capacity 
relationships.  

Based on the highest entering volumes, the Crossroads Boulevard and Ward Avenue intersection was selected to 
conduct the ARCADY operational analysis. The model was created in Junctions 8 roundabout design and 
capacity analysis software. A 10% capacity reduction was used in the ARCADY analysis to correlate the results to 
recent US observations. 

The results for each of the analyses represent the most probable capacity of the roundabout and employ capacity 
measures of level of service, delay and queuing, consistent with typical unsignalized LOS ranges (Highway 
Capacity Manual, 2010). The overall intersection LOS was calculated by averaging the total delay of the 
intersection by the total vehicles using the intersection. A summary of the ARCADY analysis are shown in Table 
3. The complete ARCADY analysis can be found in Appendix D.

Table 3 ARCADY analysis of Crossroads Blvd/Ward Ave intersection 

Based on the results shown in Table 3, the roundabout intersection control option should work well in the other 
proposed locations in the corridor. Note: further analysis of each intersection should be undertaken before a 
roundabout is constructed, to ensure the most optimal design is used for the specific location. The above analysis 
was a broad overview examination to prove the concept of a roundabout control at the locations shown in Options 
1 and 2. 



Figure 4 Option 1
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Figure 5 Option 2
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4. Alternatives analysis and consultation
4.1 Corridor analysis 

The LOS for Base conditions, No Action conditions, Option 1 and Option 2 at each intersection within the study 
area are shown in Table 4 

Table 4 LOS comparison at peak hours (AM/PM) 

 

CR 5 
RCS 

Access 
Woods 

Ave 
Ward Ave 

Walmart/ 

Greenfield 
Dr 

Highland 
Meadows 

Pkwy 
CR 3 

Existing 

Intersection 
Treatment 

Signal 
Unsignalized 

Full-movement 

LOS C/C F/F C/D F/F C/F C/B D/C 

No 
Action 

Intersection 
Treatment 

Signal 
Unsignalized 

Full-movement 

LOS C/C F/F F/F F/F F/F F/D F/F 

Option 1 

Intersection 
Treatment 

No 
Change 

Signalized High-T Signalized High-T Roundabout Roundabout 

LOS C/C D/C B/C B/C C/C B/A A/A 

Option 2 

Intersection 
Treatment 

No 
Change 

Signalized 
3/4 

movement 
Roundabout High-T Roundabout Signalized 

LOS C/C D/C C/B A/A C/E B/A C/B 

4.1.1 Corridor travel time comparisons 

The travel time analysis is a useful measure of the effectiveness of a series of alternative intersection controls. 
Combinations of signals and roundabouts pose a challenge for traffic signal timing and the effects of roundabouts 
on arrival patterns. 

The travel times along Crossroads Boulevard from CR 5 to CR 3 were determined from the Synchro 8 model and  
SimTraffic simulation, and are shown in Table 5. Currently, the operations along Crossroads Boulevard during the 
peak hours are acceptable at most of the corridor study intersections. However, the intersections at the RCS 
access, Ward Avenue, and the Walmart entrance currently reach LOS F during the peak hours. By 2035, with no 
additional improvements made along the corridor, operations throughout the corridor deteriorate to LOS F at 
almost every intersection. The travel times for westbound travel in the 2035 No Action AM peak period are over 
four times as long as they are currently. 

 

Table 5 Travel time comparison (seconds) 

 
AM PM 

Eastbound Westbound Eastbound Westbound 

Existing 90.4 109.3 95.5 107.3 

No Action 92.2 486.5 108.0 214.0 

Option 1 135.3 145.7 159.8 151.4 

Option 2 137.6 141.6 161.6 147.0 

The results indicate minimal operational differences between Option 1 and Option 2. Therefore travel time is not a 
factor in determining the preferred corridor control option. 

4.2 Evaluation of corridor control alternatives 

Figure 4 and Figure 5 were then shown at the second public meeting on January 29th, for further comment. Input 
gathered from the second meeting was then used to narrow the improvements to two options to be used for final 
evaluation of alternative access and traffic control. 

4.2.1 Public and stakeholder feedback (January 29th, 2015) 

Walmart Distribution Center 
 Could a right-turn lane bypassing the roundabout be added in Option 2? The signal provides this option but 

the roundabout could also be developed with this option too. 

 There is concern with RVs using the High-T channelized lane 

 Employee traffic in High-T lane requires merging and could cause sideswipe crashes 

 There is the potential to interconnect the parking lot to Highland Meadows Parkway as a contingency – this 
allows for the High-T to be eliminated 

 There is the potential to connect to CR 3 through the back-lot of Walmart in the future 

 Both options work well enough to be viable solutions 

 Interim solutions are most important to have something implemented sooner 

o After having a preferred ultimate solution we can back up to interim design conditions. 

o If one intersection is converted then it helps adjacent access 

 Walmart favors Option 1 – Stacking and gap seeking for trucks into the roundabout is more uncertain than 
signals which give a positive anticipated gap 

Resurrection Christian School 
 Full signal versus a roundabout with a HAWK signal: High speed approaching traffic does not set up well 

for the HAWK. Most HAWKS are in lower speed environments, < 40 mph 

 Could a half-cycled signal be run on the RCS driveway? 

 Connecting to Patton Avenue is considered viable again and would be a great opportunity – the new street 
has to be set up across the private ownership on the east side of Patton Avenue 
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 The Woods Avenue intersection could be made right-in/right-out if the connection to Patton Avenue was
made

 Not a public road dedication but an easement for access rights to anyone plus a connection to the east-
west public road for egress from RCS

 Consider pedestrian crossing on the east leg of the roundabout?

 Any westbound dual-left requires a complimentary site design to accommodate the platoons of left turners

 If we had a roundabout with heavy lefts into the RCS, that’s where roundabouts typically work best

 A roundabout is an option if the HAWK is on the downstream side of the roundabout, where speeds would
be lower

 Speeds are lower at the roundabout therefore collision severity will be lower for all users. Although, the
perception is that a signal would be safer for the pedestrians crossing the intersection at this location.

 Crossroads Church/School likes the traffic signal but appreciates the roundabout benefits

o Placing a walkway or tunnel for a pedestrian crossing would ease concern about which intersection
treatment is chosen

o Consider a pedestrian tunnel if daylighting creates a better sightline through the tunnel

Town of Windsor 
 Operations and safety will drive the interim options

 The 2035 scenario will have to be divided up to examine stages of implementation

 Windsor is not familiar with a channelized tee [High-T], but is not opposed to the idea

 At the RCS access, the road will eventually push through to the north, so the Town would like to get
involved in the next steps of the project

4.2.2 Evaluation of control Options 1 and 2 

Both Option 1 and Option 2 show improved operations at all intersections, except Centerra, which is not 
recommended to change. Although the travel times for Option 1 and Option 2 are higher than the existing travel 
times, they are more consistent between the eastbound and westbound directions.  The additional capacity along 
the corridor in Option 1 and Option 2 helps to handle the increased future traffic volumes.  Option 2 could include 
placing a roundabout at CR 3 as in Option 1.  This would be ideal in terms of expected safety of the CR 3 
intersection since it is the first intersection in a long distance for the high speed westbound approach. 

A roundabout at the Ward Avenue intersection shows better operational results than a signal at that intersection 
and is considered the long term preferred intersection control.  A traffic signal could be installed in the interim to 
address the short term traffic demands for Walmart.  A signal at Ward Avenue maintains acceptable short term 
operations, and provides an opportunity for the Walmart entrance intersection to have a better LOS.   Additionally, 
advanced detection and other timing strategies could be used to improve the operations for the truck traffic. 

The City of Loveland and representatives from the church and school emphasized the large number of 
pedestrians at the RCS Access due to the students being drawn to the developments on the north side of that 
intersection. In order to improve the safety of the pedestrians, a roundabout was considered at this intersection. 
Due to the high number of pedestrians, a roundabout is expected to have unacceptable LOS at this intersection 
which is expected to spill over to adjacent intersections. In order for a roundabout to accommodate the high 
number of pedestrians, a hybrid pedestrian signal would be recommended at this location. The pedestrian signal 
would function similar to a traditional signal, but with less predictability, which would not achieve the goal of 

improving corridor-wide operations. Therefore, a roundabout at the RCS Access was not considered for further 
analysis. 

Another alternative at the RCS access intersection is a pedestrian bridge or underpass on the west leg of the 
RCS Access intersection. This would provide a protected path for pedestrians to cross Crossroads Boulevard and 
remove the delay caused by pedestrian crossings.  With a grade separated pedestrian crossing a roundabout 
could be installed and expected to improve driveway operations; however, the effects of mixing roundabout 
control with the adjacent Centerra traffic signal control make this scenario unattractive.  The Centerra traffic signal 
operation depends upon platoon arrivals, which roundabouts tend to disperse.  

The High-T access restriction was further evaluated by the City and based on experience with this configuration 
elsewhere; it will not be utilized in the final corridor access management plan.  Instead, right-in and right-out 
movements; and, possibly a left-turn inbound channelization, will be used on Woods Avenue and Greenfield Drive 
in conjunction with internal street pattern interconnections, e.g. RCS to Powell Street and Walmart employee 
access to Highland Meadows Parkway.  These changes and a combination of interim and ultimate intersection 
control strategies have been formulated into a preferred corridor plan as shown on Figure 6 and discussed in 
Section 6 of this report. 
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5. Cost Estimate
A conceptual cost estimate was developed for Option 1 and Option 2. The cost estimate covers the entire length of 
the project (from CR 5 to CR 3). In addition to quantities of new pavement to replace the existing pavement to 
complete the project, the cost estimate also includes required widening on the north and south sides of Crossroads 
Boulevard. Although the conceptual design fits within the existing pavement limits, in order to provide a shoulder on 
both sides of the road, the cost estimate included an estimate of 10 feet of widening on both the north and south 
sides in both options. The cost estimate takes curb and gutter into account, on the outside edges of the roadway, as 
well as in the median. Since both options include a two-way left-turn lane between intersections, the additional 
quantity of curb and gutter from the median was retained to account for the curb and gutter for the islands at the 
restricted access intersections and at the roundabouts. The cost estimate includes the number of signalized 
intersections, but since both options have two signalized intersections, two roundabouts, and two restricted access 
intersections (right-in and right-out, or a ¾-movement), the conceptual cost estimate shows both options as having 
the same overall cost of $7,140,000. Additional items such as concrete sidewalk, utilities, signing and striping, 
lighting, landscaping, mobilization, contingencies, engineering and final design were also included in the cost 
estimate, as percentages of the total item costs, and are all included in the total project cost. 

The cost of the roundabouts is included in the overall estimate, as components of the landscaping, lighting, signing 
and striping. It should be noted that the designs for the roundabouts are conceptual only, and would need to be 
refined further – optimizing tie-ins to the corridor and site-specific needs of each proposed intersection. Such 
changes will have an effect on the overall estimate, but the magnitude cannot be calculated at this overall study level. 

Summary cost estimates are shown in Table 6. Additional details on how the estimates were calculated can be found 
in Appendix E. 

Table 6 Cost estimate summary 
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6. Preferred Corridor Plan and Implementation 
After meeting with the City and project stakeholders (Walmart, RCS, and Town of Windsor) to present the options, 
the consensus among the stakeholders was that Option 1 was preferred.  This study recommends Option 1 in the 
short term, including the traffic signal at Ward Avenue, but Option 2 in the long term with a future roundabout at 
County Road 3.  Thus a hybrid corridor plan (see Figure 6) is the recommended solution to future access with interim 
measures that relieve current congestion and improve the safety of existing access.  The final determination of the 
preferred combination of traffic controls and the timing of their implementation is subject to the City’s Council and 
budget deliberations. 

Implementation of the preferred corridor plan will be completed in stages, as needs warrant or as redevelopment 
triggers. In either case, it is recommended that construction generally begin on the west end progressing easterly 
(See Figure 6).  Future restriction of access to right-in and right-out at Greenfield Drive is contingent on placement of 
roundabouts at Ward Avenue and at Highland Meadows Parkway.  The needs of the RCS and Walmart access 
points should be addressed at the earliest financial opportunity as an interim solution. 

After an interim design is constructed, the additional recommended improvements to construct the ultimate design in 
the future include: the remaining access restriction treatments, subject to interconnection of Powell Street with RCS; 
and, a connection to Highland Meadows Parkway from the Walmart employee access.  Those improvements will 
take place with building out the entire length of the corridor to four and five lanes consisting of two lanes in each 
direction with a two-way left-turn lane in the center, except where access is to be restricted. 

The ultimate design for this corridor considers 2035 traffic conditions. Implementing the ultimate design within the 
next five to seven years may result in an over-designed corridor for the current and short-term future traffic volumes. 
However, an interim design option including traffic signals at RCS and Ward Avenue will help alleviate current 
operational concerns of the two key access points; and, may be more effective for the short term needs.  

The roundabouts conceptualized in this study will need further refinement before they are implemented. The trade-
offs between operational needs and right-of-way impacts have not been addressed as part of this report and will 
dictate the ultimate configurations of the proposed intersection improvements. 
6.1 RCS Driveway 

Timing of the installation of traffic signals at RCS will depend upon timing of development from the north side of 
Crossroads Boulevard in the Town of Windsor.  The Windsor development plan and local site plan approval for future 
development opposite RCS can include traffic signal installation at the RCS driveway shared with that development.  
Both Windsor and Loveland should pursue development agreements for their respective jurisdictions, to provide for 
funding and construction of the proposed traffic signal and the proposed internal driveway interconnection with 
Powell Street. 

The preferred corridor plan includes a future interconnection between RCS and Powell Street will be pursued through 
development agreements.  Based on feedback from the property owners south of Crossroads Boulevard and west of 
Woods Avenue, there is a willingness to interconnect RCS with Powell Street.  This will allow for the ultimate 
restriction of access at Woods Avenue to right-in and right-out movements without adverse impacts to traffic 
circulation.  Such a restriction will be less impactful when a roundabout is ultimately installed at Ward Avenue to 
provide for U-turns of Woods Avenue northbound left-turns. 

6.2 Walmart Access 

A similar interconnection of the Walmart employee parking access to Highland Meadows Parkway will allow for a 
future restriction of access at Greenfield Drive to right-in and right-out only.  In the interim condition, the 
interconnection will be pursued through development agreements, but the employee access will remain open until 
the City places a roundabout at Highland Meadows Parkway.  

At the primary truck access to the Walmart distribution center opposite Ward Avenue, an interim traffic signal is 
proposed for an indefinite period.  It will ultimately be replaced by a roundabout when Crossroads Boulevard is 
widened to two lanes in each direction.  Future development agreements will address the timing and funding 
associated with the interim traffic signal improvements.  Figure 6 shows the preferred corridor plan including the 
future restriction of access to right-in and right-out at Greenfield Drive, contingent on placement of roundabouts at 
Ward Avenue and at Highland Meadows Parkway. 

The access restrictions at Walmart employee access/Greenfield Drive and at the Woods Avenue intersection will be 
delayed in the interim - their timing is subject to developer agreements and widening of Crossroads Boulevard 
including the centerline dividing median. The intersection of Highland Meadows Parkway is currently warranted for a 
traffic signal, however, preferred installation of a roundabout there is also dependent on City funding and timing.   

The City will pursue a Walmart access to CR 3 in the long term when a roundabout is placed at CR 3 and 
Crossroads Boulevard.  The benefit to Walmart is more permeable site access, providing relief to operations at the 
primary truck access and elsewhere on Crossroads Boulevard. 
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Figure 6 - Preferred Corridor Plan
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Appendix A – Traffic counts



Centerra-Crossroads

Date: 9/9/2014 Date: 9/16/2014
Time: 7:00-9:00 Time: 4:00-6:00
Day: Tuesday Day: Tuesday
Observer(s): SP & AP Observer(s): SP & SF

L S R Total L S R Total L S R Total L S R Total
7:00 8 18 15 41 6 7 14 27 68 22 78 11 111 10 130 8 148 259
7:15 13 18 15 46 18 14 30 62 108 16 96 23 135 10 119 6 135 270
7:30 38 18 25 81 31 30 27 88 169 27 130 23 180 26 109 8 143 323
7:45 66 25 25 116 30 24 28 82 198 21 116 33 170 19 152 8 179 349
8:00 23 16 17 56 14 20 20 54 110 9 88 9 106 15 123 11 149 255
8:15 12 10 11 33 9 13 18 40 73 9 78 10 97 15 111 11 137 234
8:30 5 14 15 34 7 9 19 35 69 12 62 6 80 10 99 10 119 199
8:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

7:15-8:15 140 77 82 299 93 88 105 286 585 73 430 88 591 70 503 33 606 1197
PHF 0.53 0.77 0.82 0.64 0.75 0.73 0.88 0.81 0.74 0.68 0.83 0.67 0.82 0.67 0.83 0.75 0.85 0.86

4:10 16 36 30 82 16 25 9 50 132 33 94 39 166 35 104 9 148 314
4:25 20 25 25 70 18 23 16 57 127 43 151 44 238 31 111 11 153 391
4:40 21 38 22 81 12 29 11 52 133 28 119 21 168 26 151 11 188 356
4:55 18 40 32 90 12 34 15 61 151 37 116 28 181 22 117 22 161 342
5:10 38 52 33 123 8 28 26 62 185 43 146 44 233 25 125 17 167 400
5:25 30 38 35 103 17 27 20 64 167 41 152 38 231 23 142 18 183 414
5:40 20 29 20 69 17 38 20 75 144 30 118 34 182 27 114 12 153 335
5:55 33 32 30 95 5 38 24 67 162 56 114 38 208 32 82 14 128 336

5:10-6:10 121 151 118 390 47 131 90 268 658 170 530 154 854 107 463 61 631 1485
PHF 0.80 0.73 0.84 0.79 0.65 0.86 0.87 0.89 0.89 0.76 0.87 0.88 0.90 0.76 0.77 0.69 0.84 0.90

Pedestrians and Bicyclists
N S E W

AM 0 0 0 0
PM 4 30 7 4

Footnote:
L= Left
R= Right
S= Straight

Westbound: Crossroads BlvdEastbound: Crossroads Blvd
Total East/West

Intersection:
AM PM

Time Begins
Total 

North/South
Northbound: Centerra Pkwy Southbound: Fairgrounds Ave

Transportation Development Review Division 
City of Loveland 

500 E. 3rd St. 



RCS-Crossroads

Date: 9/16/2014 Date: 10/8/2014
Time: 7:00-9:00 Time: 3:15-4:15
Day: Tuesday Day: Wednesday
Observer(s): SP & AP Observer(s): SF & SK

L S R Total L S R Total L S R Total L S R Total
7:00 1 0 1 2 0 0 0 0 2 0 123 14 137 12 110 0 122 259
7:15 1 0 16 17 0 0 0 0 17 0 93 14 107 15 141 0 156 263
7:30 5 0 13 18 0 0 0 0 18 0 118 21 139 37 160 0 197 336
7:45 6 0 60 66 0 0 0 0 66 0 145 71 216 106 170 0 276 492
8:00 28 0 65 93 0 0 0 0 93 0 125 49 174 53 195 0 248 422
8:15 12 0 5 17 0 0 0 0 17 0 77 9 86 5 123 0 128 214
8:30 12 0 4 16 0 0 0 0 16 0 84 4 88 6 115 0 121 209
8:45 1 0 1 2 0 0 0 0 2 0 64 10 74 14 95 0 109 183

7:15-8:15 40 0 154 194 0 0 0 0 194 0 481 155 636 211 666 0 877 1513
PHF 0.36 n/a 0.59 0.52 n/a n/a n/a n/a 0.52 n/a 0.83 0.55 0.74 0.50 0.85 n/a 0.79 0.77

3:30 23 0 54 77 0 0 0 0 77 0 136 71 207 37 107 0 144 351
3:45 16 0 28 44 0 0 0 0 44 0 146 32 178 31 115 0 146 324
4:00 23 0 29 52 0 0 0 0 52 0 124 14 138 12 135 0 147 285
4:15 14 0 12 26 0 0 0 0 26 0 143 13 156 8 156 0 164 320
4:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

3:30-4:30 76 0 123 199 0 0 0 0 199 0 549 130 679 88 513 0 601 1280
PHF 0.83 n/a 0.57 0.65 n/a n/a n/a n/a 0.65 n/a 0.94 0.46 0.82 0.59 0.82 n/a 0.92 0.91

Pedestrians and Bicyclists
N S E W

AM 0 0 1 0
PM 1 0 0 2

Footnote: * Vehicles are backed up onto the right turn decel lane of Crossroads at 3:30 PM for the end of school
L= Left
R= Right
S= Straight

Intersection:
AM PM

Time Begins
Northbound: RCS Access

Total East/West
Total 

North/South
Southbound: N/A Eastbound: Crossroads Blvd Westbound: Crossroads Blvd

Transportation Development Review Division 
City of Loveland 

500 E. 3rd St. 



Woods-Crossroads

Date: 9/30/2014 Date: 10/9/2014
Time: 7:15-9:15 Time: 4-5:45
Day: Tuesday Day: Thursday
Observer(s): SP Observer(s): SP & SF

L S R Total L S R Total L S R Total L S R Total
7:15 1 0 1 2 0 0 1 1 3 1 91 8 100 3 136 0 139 239
7:30 4 0 0 4 0 0 3 3 7 4 116 5 125 4 193 0 197 322
7:45 1 0 4 5 0 0 8 8 13 6 160 6 172 5 259 1 265 437
8:00 4 0 1 5 0 0 8 8 13 8 162 14 184 0 189 1 190 374
8:15 3 0 2 5 0 0 1 1 6 1 86 8 95 9 132 0 141 236
8:30 2 0 3 5 0 0 5 5 10 4 66 5 75 5 121 0 126 201
8:45 3 0 2 5 1 0 2 3 8 3 60 5 68 1 99 2 102 170
9:00 2 0 0 2 1 0 1 2 4 3 79 3 85 3 107 1 111 196

7:45-8:45 10 0 10 20 0 0 22 22 42 19 474 33 526 19 701 2 722 1248
PHF 0.63 n/a 0.63 1.00 n/a n/a 0.69 0.69 0.81 0.59 0.73 0.59 0.71 0.53 0.68 0.25 0.68 0.71

4:00 16 0 2 18 0 0 4 4 22 1 129 1 131 5 125 0 130 261
4:15 9 0 2 11 0 0 1 1 12 1 195 9 205 0 139 0 139 344
4:30 17 0 11 28 0 0 5 5 33 0 167 4 171 0 156 0 156 327
4:45 5 0 2 7 0 0 3 3 10 4 179 4 187 2 160 0 162 349
5:00 7 0 8 15 0 0 5 5 20 2 138 6 146 0 149 0 149 295
5:15 8 0 4 12 1 0 5 6 18 3 207 1 211 1 186 0 187 398
5:30 7 0 0 7 0 0 2 2 9 3 190 1 194 0 175 0 175 369
5:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:30-5:30 37 0 25 62 1 0 18 19 81 9 691 15 715 3 651 0 654 1369
PHF 0.54 n/a 0.57 0.55 0.25 n/a 0.90 0.79 0.61 0.56 0.83 0.42 0.85 0.15 0.88 n/a 0.87 0.86

Pedestrians and Bicyclists
N S E W

AM 0 0 0 0
PM 0 0 0 0

Footnote:
L= Left
R= Right
S= Straight

Intersection:
AM PM

Time Begins Northbound: Woods Ave Total East/West
Total 

North/South
Southbound: Woods Ave Westbound: Crossroads BlvdEastbound: Crossroads Blvd

Transportation Development Review Division 
City of Loveland 

500 E. 3rd St. 



Walmart Employee Access-Crossroads

Date: 10/8/2014 Date: 10/7/2014
Time: 7:05-8:35 Time: 4-5:30
Day: Wednesday Day: Tuesday
Observer(s): SP Observer(s): SP & SF

L S R Total L S R Total L S R Total L S R Total
7:05 0 0 0 0 0 0 11 11 11 10 74 3 87 2 111 4 117 204
7:20 1 0 0 1 0 0 7 7 8 11 71 5 87 1 148 0 149 236
7:35 0 0 0 0 3 0 6 9 9 7 87 4 98 1 208 2 211 309
7:50 0 0 0 0 2 0 3 5 5 10 153 4 167 2 263 3 268 435
8:05 1 0 1 2 1 0 3 4 6 7 120 0 127 3 172 1 176 303
8:20 0 0 0 0 1 0 7 8 8 4 65 2 71 0 125 0 125 196
8:35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

7:20-8:20 2 0 1 3 6 0 19 25 28 35 431 13 479 7 791 6 804 1283
PHF 0.50 n/a 0.25 0.38 0.50 n/a 0.43 0.57 0.64 0.80 0.70 0.65 0.72 0.58 0.75 0.38 0.75 0.74

4:00 20 0 42 62 2 0 6 8 70 3 144 23 170 33 88 0 121 291
4:15 28 0 41 69 0 0 13 13 82 5 128 13 146 32 100 1 133 279
4:30 17 0 7 24 3 0 15 18 42 1 172 3 176 1 132 2 135 311
4:45 7 0 4 11 3 0 7 10 21 1 125 1 127 1 124 0 125 252
5:00 3 0 4 7 1 0 10 11 18 3 190 2 195 0 141 1 142 337
5:15 2 0 1 3 0 0 9 9 12 0 148 1 149 3 137 0 140 289
5:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:00-5:00 72 0 94 166 8 0 41 49 215 10 569 40 619 67 444 3 514 1133
PHF 0.64 n/a 0.56 0.60 0.67 n/a 0.68 0.68 0.66 0.50 0.75 0.43 0.79 0.51 0.79 0.38 0.90 0.84

Pedestrians and Bicyclists
N S E W

AM 0 0 0 0
PM 0 0 4 2

Footnote: * Shift Change at 4:00 PM
L= Left
R= Right
S= Straight

Intersection:
AM PM

Time Begins
Northbound: Walmart Employee Access Total 

East/West
Total 

North/South
Southbound: Greenfield Dr Eastbound: Crossroads Blvd Westbound: Crossroads Blvd

Transportation Development Review Division 
City of Loveland 

500 E. 3rd St. 



Highland Meadows-Crossroads

Date: 10/9/2014 Date: 10/1/2014
Time: 7:00-9:00 Time: 4:15-6:15
Day: Thursday Day: Wednesday
Observer(s): SP Observer(s): SP & SF

L S R Total L S R Total L S R Total L S R Total
7:00 0 0 0 0 9 0 30 39 39 18 45 0 63 0 97 14 111 174
7:15 0 0 0 0 11 0 32 43 43 8 56 0 64 0 110 7 117 181
7:30 0 0 0 0 9 0 35 44 44 12 66 0 78 0 166 8 174 252
7:45 0 0 0 0 11 0 48 59 59 35 129 0 164 0 207 9 216 380
8:00 0 0 0 0 9 0 35 44 44 39 100 0 139 0 148 16 164 303
8:15 0 0 0 0 8 0 21 29 29 19 58 0 77 0 83 11 94 171
8:30 0 0 0 0 7 0 25 32 32 19 45 0 64 0 73 9 82 146
8:45 0 0 0 0 15 0 21 36 36 18 33 0 51 0 76 12 88 139

7:15-8:15 0 0 0 0 40 0 150 190 190 94 351 0 445 0 631 40 671 1116
PHF n/a n/a n/a n/a 0.67 n/a 0.78 0.81 0.81 0.60 0.68 n/a 0.68 n/a 0.76 0.63 0.78 0.73

4:15 0 0 0 0 10 0 24 34 34 11 143 0 154 0 94 11 105 259
4:30 0 0 0 0 9 0 14 23 23 20 130 0 150 0 119 17 136 286
4:45 0 0 0 0 8 0 14 22 22 20 144 0 164 0 81 6 87 251
5:00 0 0 0 0 7 0 21 28 28 27 118 0 145 0 104 5 109 254
5:15 0 0 0 0 15 0 23 38 38 30 162 0 192 0 112 12 124 316
5:30 0 0 0 0 8 0 37 45 45 27 157 0 184 0 119 7 126 310
5:45 0 0 0 0 3 0 19 22 22 25 141 0 166 0 99 12 111 277
6:00 0 0 0 0 6 0 12 18 18 30 87 0 117 0 76 6 82 199

4:45-5:45 0 0 0 0 38 0 95 133 133 104 581 0 685 0 416 30 446 1131
PHF n/a n/a n/a n/a 0.63 n/a 0.64 0.74 0.74 0.87 0.90 n/a 0.89 n/a 0.87 0.44 0.82 0.89

Pedestrians and Bicyclists
N S E W

AM 0 0 0 0
PM 0 0 0 0

Footnote:
L= Left
R= Right
S= Straight

Intersection:
AM PM

Time Begins
Northbound: N/A

Total East/West
Total 

North/South
Southbound: Highland Meadows Pkwy Eastbound: Crossroads Blvd Westbound: Crossroads Blvd

Transportation Development Review Division 
City of Loveland 

500 E. 3rd St. 



CR3-Crossroads

Date: 9/23/2014 Date: 10/2/2014
Time: 7:00-9:00 Time: 4:07-5:37
Day: Tuesday Day: Thursday
Observer(s): SP Observer(s): SF

L S R Total L S R Total L S R Total L S R Total
7:00 4 0 1 5 0 0 0 0 5 0 58 1 59 1 100 0 101 160
7:15 3 0 2 5 0 0 0 0 5 0 74 0 74 1 149 0 150 224
7:30 3 0 1 4 0 0 0 0 4 0 91 0 91 0 180 0 180 271
7:45 7 0 2 9 0 0 0 0 9 0 122 5 127 0 218 0 218 345
8:00 2 0 1 3 0 0 0 0 3 0 86 0 86 0 128 0 128 214
8:15 3 0 0 3 0 0 0 0 3 0 70 1 71 0 77 0 77 148
8:30 1 0 0 1 0 0 0 0 1 0 54 2 56 0 68 0 68 124
8:45 6 0 1 7 0 0 0 0 7 0 65 2 67 0 84 0 84 151

7:00-8:00 17 0 6 23 0 0 0 0 23 0 345 6 351 2 647 0 649 1000
PHF 0.61 n/a 0.75 0.64 n/a n/a n/a n/a 0.64 n/a 0.71 0.30 0.69 0.50 0.74 n/a 0.74 0.72

4:07 0 0 2 2 0 0 0 0 2 0 153 5 158 1 117 0 118 276
4:22 2 0 2 4 0 0 0 0 4 0 140 5 145 0 109 0 109 254
4:37 5 0 2 7 0 0 0 0 7 0 129 3 132 0 123 0 123 255
4:52 2 0 2 4 0 0 0 0 4 0 153 4 157 0 119 0 119 276
5:07 1 0 0 1 0 0 0 0 1 0 165 1 166 1 135 0 136 302
5:22 0 0 0 0 0 0 0 0 0 0 155 2 157 2 124 0 126 283
5:37 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:52 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:07-5:07 9 0 8 17 0 0 0 0 17 0 575 17 592 1 468 0 469 1061
PHF 0.45 n/a 1.00 0.61 n/a n/a n/a n/a 0.61 n/a 0.87 0.85 0.89 0.13 0.87 n/a 0.86 0.88

Pedestrians and Bicyclists
N S E W

AM 0 0 1 0
PM 1 0 1 1

Footnote:
L= Left
R= Right
S= Straight

Intersection:
AM PM

Time Begins
Northbound: County Road 3 Total 

East/West
Total 

North/South
Southbound: N/A Westbound: Crossroads BlvdEastbound: Crossroads Blvd

Transportation Development Review Division 
City of Loveland 

500 E. 3rd St. 
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Appendix B – Signal warrants and crash data



Memo 

To: City of Loveland, CO 

From: Jim Hanson, PE, PTOE Date: November 6, 2014 

Subject: Crossroads Boulevard Warrant Analysis 

Overview 
The City of Loveland has a goal to transform the Crossroads Boulevard corridor between Larimer County Road 5 
(Centerra Parkway / Fairgrounds Avenue) and Larimer County Road 3 without compromising truck access to the 
Walmart distribution facility. The original purpose and function of Crossroads Boulevard is evolving through the 
pressure of new development or redevelopment accompanied by physical changes in the roadway and roadside 
environment. As part of this study, Atkins analyzed whether traffic signals are warranted at the intersections within the 
project limits along Crossroads Boulevard. The intersections analyzed in this report are the following:  

• Crossroads Blvd & RCS Access

• Crossroads Blvd & Woods Ave

• Crossroads Blvd & Greenfield Dr

• Crossroads Blvd & Highland Meadows Pkwy

• Crossroads Blvd & CR 3
The following report summarizes the conducted warrant analysis. 



Crossroads Blvd Warrant Analysis Page 2 of 5 

A. Existing conditions 
The existing intersections on Crossroads Blvd between Centerra Parkway / Fairground Avenue on the west and 
Larimer County Road 3 (CR 3) on the east are two-way stop-controlled. The north and south approaches are stop 
controlled and the east and west approaches are free movements. Crossroads Blvd has one through lane in each 
direction, with the exception of the approach to the intersection with Centerra Parkway, where there are two through 
lanes in each direction, and left and right turn lanes. Crossroads Blvd has a speed limit of 45 mph. Analysis was 
conducted to determine whether traffic signals are warranted at the intersections within the project limits, and are 
shown in Figure 1. Centerra Parkway / Fairground Avenue is the western limit of the project, however it is already a 
signalized intersection.  

Figure 1: Aerial View of the Study Area 
Source: City of Loveland 

B. Data 
The City of Loveland provided peak hour volumes and a summary of accidents for all of the intersections analyzed in 
this study. Traffic counts were conducted in September and October of 2014, when school was in session. The peak 
AM period for all intersections occurs between about 7:00 AM – 9:00 AM. The peak PM period for all intersections 
occurs between about 3:00 PM – 6:00 PM. Appendix A contains the raw traffic count data. Appendix B contains the 
accident summaries that were provided.  

C. Traffic control signal analysis 
There are a total of nine traffic control signal warrants included in Section 4C.01, Studies and Factors for Justifying 
Traffic Control Signals, in the MUTCD. The nine signal warrants include: 

• Warrant 1, Eight-Hour Vehicular Volume
• Warrant 2, Four-Hour Vehicular Volume
• Warrant 3, Peak Hour
• Warrant 4, Pedestrian Volume
• Warrant 5, School Crossing
• Warrant 6, Coordinated Signal System
• Warrant 7, Crash Experience
• Warrant 8, Roadway Network
• Warrant 9, Intersection Near a Grade Crossing

With the data provided, it is possible to evaluate Warrant 3, Warrant 4, and Warrant 8. Two of the warrants (eight-hour 
vehicular volume and four-hour vehicular volume) were not able to be evaluated because the required data (24-hour 
traffic volumes on the minor-street approaches) was not available. Warrant 7, Crash Experience, was not evaluated 
because all three of the criterion must be met, and the number of crashes per year at each of the intersections was 
below the number of crashes required to meet one of the criterion. The other three warrants (school crossing, 
coordinated signal system, and intersection near a grade crossing) were not evaluated because they were not 
applicable to the intersections in the study. A summary of the warrant analysis is shown in Table 1.  

Table 1: Warrant Analysis Summary 
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Warrant 3: Peak Hour 
Warrant 3 specifies that a traffic control signal shall be considered if an engineering study finds that the plotted point 
representing the vehicles per hour on a major street (total of both approaches) and the corresponding vehicles per 
hour on the higher-volume minor-street approach (one direction only) for 1 hour of an average day falls above the 
curve in Figure 2 for existing combination of approach lanes. Additionally, if the speed limit of the major street exceeds 
40 mph, Figure 3 may be used in place of Figure 2. The speed limit of Crossroads Blvd is 45 mph, so Figure 3 from the 
MUTCD was used for this warrant.  
 
 

 
Figure 2: Warrant 3, Peak Hour from MUTCD 2009 

 

Figure 3: Warrant 3, Peak Hour (70% Factor) from MUTCD 2009 

Of the five intersections analyzed for this warrant, only the RCS Access and Highland Meadows Pkwy met the 
conditions of the warrant. The RCS Access intersection had a total of 1513 vehicles during the AM peak hour on 
Crossroads Blvd and 194 vehicles during the AM peak hour on the RCS Access road, as shown in  
Figure 4.  
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Figure 4: Peak Hour Volumes at Crossroads Blvd and RCS Access 

At Highland Meadows Pkwy, Crossroads Blvd had 1116 vehicles during the AM peak hour and Highland Meadows 
Pkwy had 190 vehicles during the peak hour, as shown in Figure 5. 

 
 

Figure 5: Peak Hour Volumes at Crossroads Blvd and Highland Meadows Pkwy 

 
Warrant 4: Pedestrian Volume 

Warrant 4 specifies that a traffic control signal at an intersection or midblock crossing shall be considered if an 
engineering study finds that for 1 hour of an average day, the plotted point representing the vehicles per hour on the 
major street (total of both approaches) and the corresponding pedestrians per hour crossing the major street (total of 
all crossings) falls above the curve in Figure 6. Additionally, if the speed limit of the major street exceeds 35 mph, 
Figure 7 may be used in place of Figure 6. The speed limit of Crossroads Blvd is 45 mph, so Figure 7 from the MUTCD 
was used for this warrant.  

 
Figure 6: Warrant 4, Pedestrian Peak Hour from MUTCD 2009 

 
Figure 7: Warrant 4, Pedestrian Peak Hour (70 % Factor) from MUTCD 2009 

The number of pedestrians at each of the intersections was less than 10 so none of the intersections met this warrant.  
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Warrant 8: Roadway Network 
Warrant 8 specifies that a traffic control signal at an intersection or midblock crossing shall be considered if an 
engineering study finds that the common intersection of two or more major routes has a total existing, or immediately 
projected, entering volume of at least 1,000 vehicles per hour during a peak hour of a typical weekday and has 5-year 
projected traffic volumes, based on an engineering study, that meet one or more of Warrants 1,2, and 3 during an 
average weekday. 
A major route as used in this signal warrant shall have at least one of the following characteristics: 

A. It is part of the street or highway system that serves as the principal roadway network for through traffic flow. 
B. It includes rural or suburban highways outside, entering, or traversing a city. 
C. It appears as a major route on an official plan, such as a major street plan in an urban area traffic and 

transportation study. 
The only intersection that met the criteria for 2 major intersecting routes is Crossroads Blvd and Highland Meadows 
Pkwy. This intersection met the warrant threshold of 1,000 vehicles per hour during a peak hour. Additionally, the 
current volumes meet the criteria for Warrant 3 so it can be assumed that the 5-year projected traffic volumes will also 
meet the criteria for Warrant 3, therefore this intersection meets Warrant 8.  

E. Conclusions 

A traffic signal is warranted at the intersection of Crossroads Blvd and the RCS Access, as well as at the intersection of 
Crossroads Blvd and Highland Meadows Pkwy. When an intersection meets a traffic signal warrant, it does not 
necessarily indicate that a signal should be installed at that location, but that the location should be further analyzed, 
and this project will examine these locations where traffic signal warrants were met. The other intersections in this 
study do not warrant a traffic signal.  

Another traffic study was recently completed by others for the intersection of Crossroads Blvd and Ward Avenue and 
determined that a traffic signal is warranted at that location.  
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Appendix C – Synchro output 
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Appendix D – ARCADY output 

  



ARCADY OPERATIONAL ANALYSIS DOCUMENTATION 

 

Ward Ave and Crossroads Blvd  
 

2035 – AM Peak Period 
 

Volumes 

 
 

Truck Percentages 

 
 

Geometry and Analysis Results 

 
 

 
 

 

 

Ward Ave and Crossroads Blvd 
Loveland, Colorado 

Roundabout Operational Analysis 
 

 



ARCADY OPERATIONAL ANALYSIS DOCUMENTATION 

Ward Ave and Crossroads Blvd 

2035 – PM Peak Period 

Volumes 

Truck Percentages 

Geometry and Analysis Results 

Ward Ave and Crossroads Blvd 
Loveland, Colorado 

Roundabout Operational Analysis 
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Appendix E – Cost estimate 

  



Date Prepared:  February 26, 2015

Unit Cost Quantity Extended Cost

1 Earthwork CY $13.77 11,615 $159,936
2 Aggregate Base Course (Class 6) TON $18.09 7,448 $134,734 12-Inch Depth

3 Hot Mix Asphalt (Grade S)(100)(PG 64-22) TON $65.99 8,213 $541,998 12-Inch Depth

4 Curb and Gutter LF $24.40 22,400 $546,560 Includes Median & Outside Edge C&G

5 Concrete Sidewalk SY $34.69 12,444 $431,698 10-Foot Shared Use Path

6 Concrete Box Culvert Each $500,000.00 0 $0 181-Foot Length ($2,700/lf Unit Price)

7 Bridge Widening SF $125.00 0 $0
8 Traffic Signal Each $250,000.00 2 $500,000
9 $0

10 $0
$2,314,926

% Used Cost
N / A $2,314,926 ( A )

30.0% $694,478 ( B )

10.0% $300,940 ( D )

10.0% $300,940 ( E )

3.0% $90,282 ( F )

20.0% $601,881 ( G )

2.0% $60,188 ( H )

20.0% $601,881 ( I )

15.0% $744,827 ( J )

$5,710,000 ( K )

Engineering
Construction Engineering 15% of ( K ) 15.0% $856,500 ( L )

Preliminary & Final Design 10% of ( K ) 10.0% $571,000 ( M )

0 SF $5 $0 ( N )

Total Project Cost  (K+L+M+N) $7,140,000

Contingencies (15 - 30%) of A

Crossroads Corridor Study

Estimate of Conceptual Project Costs

Urban Typical Section w/ Curb & Gutter

Item Notes

% Range
Project Construction Bid Items Project Dependent

Utilities (5 - 20%) of (A+B)
Drainage / Irrigation (4 - 10%) of (A+B)
Signing and Striping (1 - 5%) of (A+B)
Construction Signing & Traffic Control (5 - 30%) of (A+B)
Lighting (1 - 5%) of (A+B)
Landscaping (1 - 20%) of (A+B)
Mobilization (4 - 20%) of (A+B+C+D+E+F+G+H+I)

Total of Construction Bid Items (A+B+C+D+E+F+G+H+I+J)

ROW (Unit Price - $5/sf)



Date Prepared:  February 26, 2015

Unit Cost Quantity Extended Cost

1 Earthwork CY $13.77 29,867 $411,264
2 Aggregate Base Course (Class 6) TON $18.09 7,448 $134,734 12-Inch Depth

3 Hot Mix Asphalt (Grade S)(100)(PG 64-22) TON $65.99 8,213 $541,998 12-Inch Depth

4 Concrete Sidewalk SY $34.69 12,444 $431,698 10-Foot Shared Use Path

5 Concrete Box Culvert Each $500,000.00 0 $0 181-Foot Length ($2,700/lf Unit Price)

6 Bridge Widening SF $125.00 0 $0
7 Traffic Signal Each $250,000.00 2 $500,000
8 $0
9 $0

10 $0
$2,019,694

% Used Cost
N / A $2,019,694 ( A )

30.0% $605,908 ( B )

10.0% $262,560 ( D )

6.0% $157,536 ( E )

3.0% $78,768 ( F )

20.0% $525,120 ( G )

2.0% $52,512 ( H )

10.0% $262,560 ( I )

15.0% $594,699 ( J )

$4,559,000 ( K )

Engineering
Construction Engineering 15% of ( K ) 15.0% $683,850 ( L )

Preliminary & Final Design 10% of ( K ) 10.0% $455,900 ( M )

0 SF $5 $0 ( N )

Total Project Cost  (K+L+M+N) $5,700,000

Contingencies (15 - 30%) of A

Crossroads Corridor Study

Estimate of Conceptual Project Costs

Rural Typical Section w/ Roadside Ditches

Item Notes

% Range
Project Construction Bid Items Project Dependent

Utilities (5 - 20%) of (A+B)
Drainage / Irrigation (4 - 10%) of (A+B)
Signing and Striping (1 - 5%) of (A+B)
Construction Signing & Traffic Control (5 - 30%) of (A+B)
Lighting (1 - 5%) of (A+B)
Landscaping (1 - 20%) of (A+B)
Mobilization (4 - 20%) of (A+B+C+D+E+F+G+H+I)

Total of Construction Bid Items (A+B+C+D+E+F+G+H+I+J)

ROW (Unit Price - $5/sf)
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Appendix F – Term of reference 
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