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The analysis and design performed for the 36th Street/Hill Road/Catalpa Drive Roundabout involved 

evaluation of both single-lane and multilane roundabout alternatives, as well as modifications to the 

2008 ACHD roundabout layout and design alternatives for several of the roundabout approaches. We 

conducted the analysis and design work based upon the guidelines and procedures outlined in ACHD’s 

Roundabout Policy and Roundabout Design Guide (Reference 1), NCHRP Report 572: Roundabouts in the 

United States (Reference 2), and NCHRP Report 672: Roundabouts: An Informational Guide, 2nd Edition 

(Reference 3). 

INITIAL CONCEPT REVIEW 

Key Design Parameters & Assumptions 
Several key design parameters and assumptions were established amongst ACHD and KAI staff 

throughout the collaboration in the concept design process. The key parameters and assumptions 

include: 

 Inscribed circle diameters for the two “bulbs” of the roundabout = 160-feet; 

 Circulatory roadway width; 

o Single-lane sections = 20 feet; 

o Multilane sections = 30 to 34 feet (based on the preliminary truck turning analysis); 

 Crosswalk locations approximately one car length (25 feet) back from the entrance line on 

each entry and exit leg, with the exception of the Hill Road exits where crosswalks were set 

back at least one additional car length to prepare for potential future pedestrian crossing 

enhancements to the Hill Road approaches; 

 Raised splitter islands of at least 50 feet in length on the 36th Street and Catalpa Drive 

approaches and 100 feet in length on the Hill Road approaches; 

 Pedestrian refuge areas within the splitter islands a minimum of 8-feet wide; 

 10-foot wide sidewalks to allow for multiuse function (accommodation of both pedestrians 

and bicyclists at the same time) where feasible; 

 A landscape buffer of at least 2.5 feet between the back of curb and the sidewalk is required, 

a 5-foot buffer is desirable where a fence may be needed to discourage pedestrians crossing 

to the center island  (i.e. school property) except where specific constraints dictate 

otherwise; 
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 Design vehicles as discussed within the truck turning template evaluation; 

 Fastest path threshold speed requirements as discussed within the fastest path evaluation. 

Figure 7 illustrates the roundabout configuration produced by ACHD in 2008, which established the 

concept and developed the overall “footprint” impact for the preferred roundabout design. At the time 

the ACHD concept was developed, certain constraints existed, most notably the inability to impact 

Hillside Junior High School’s property northeast of the roundabout. KAI performed a review of the 2008 

ACHD design, which included revised traffic analyses, checks of fastest paths and key truck turning 

movements, and a general review of the geometric layout for the roundabout and approaches. This 

review yielded several significant concerns, most notably related to fastest path speeds on the Hill Road 

approaches and for vehicles traveling northwest on Hill Road within the circulatory roadway. 

Due to these concerns, modifications to the 2008 ACHD roundabout design were suggested by KAI staff 

and discussed in a meeting with ACHD staff in October 2010. The key modifications included: 

 Redesigning the southeast Hill Road entry by shifting the approach slightly to the south. 

 Increasing the inscribed circle diameter of the southernmost bulb of the roundabout and 

shifting its center toward Hillside Junior High School. 

 Redesigning the northwest Hill Road entry by shifting the approach slightly to the west and 

south. 

 Slightly increasing the inscribed circle diameter of the northernmost bulb. 

Consensus was reached among ACHD and City of Boise staff to move forward with these modifications, 

and a sketch design was prepared by KAI to illustrate the proposed changes and the basic horizontal 

layout of the roundabout concept. 

Figure 8 provides the sketch design, which accommodated multilane entries on both Hill Road 

approaches in order to represent the ultimate location of the proposed curbs. Due to the impacts on 

Hillside Junior High School’s property, this sketch was presented to the Boise School District (BSD) in 

late 2010 and the districts’ staff agreed to move forward with the modified design. The sketch was then 

presented to a group of ACHD and City of Boise staff in early 2011 and the modified configuration was 

unanimously accepted by the group. The remainder of this report summarizes the concept design work, 

describes the key findings and conclusions drawn from it, and provides ACHD with the concept design 

for the 36th Street/Hill Road/Catalpa Drive roundabout. 
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KAI conducted a traffic analysis to confirm the lane configuration of the roundabout and to determine if 

a single-lane roundabout should be constructed in the near-term and widened to two lanes in the long-

term as initially anticipated by ACHD. All traffic analysis worksheets and details are provided in 

Appendix “A." 

The traffic evaluation focused on 

existing conditions and year 

2035 conditions. Hill Road 

currently carries approximately 

8,000 daily trips in the vicinity of 

36th Street and 36th Street carries 

approximately 5,000 daily trips 

south of Hill Road. The existing 

conditions analysis uses manual 

turning movement counts from 

2005 for this intersection. While 

in most cases, new turning 

movement counts would be 

conducted, discussions with 

ACHD staff indicated that traffic volumes throughout most of the roadway system have not increased 

significantly in the past six years and historical traffic count data on Hill Road shows very little growth 

in traffic. The chart above shows the historical traffic count data gathered by ACHD. As shown in the 

chart, the traffic data over the past twenty years shows very flat growth, which results in less than 1% 

per year for most legs of the intersection. 

Year 2035 traffic volumes were estimated using the regional travel demand model developed by the 

Community Planning Association of Southwest Idaho (COMPASS) and maintained by both ACHD and 

COMPASS which includes the approved 2035 demographics. The projected yearly growth rates for total 

entering volume on each intersection approach varied from approximately 1.0% to 2.6% per year, with 

an overall average growth rate of 1.6% per year. Two exceptions to this growth range were the 

westbound approach on Hill Road and the northbound approach from 36th Street. The westbound 

approach showed very low growth in comparison to the 2005 traffic counts, but similar growth to other 

approaches in comparison to the 2010 and 2015 base year traffic projections.  The 2010 and 2015 base 

year traffic projections from the travel demand model for the westbound approach on Hill Road were 

Historical Average Daily Traffic Counts (1990-2009) 
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found to be significantly less than the 2005 traffic counts. This is a common occurrence in models and 

typically indicates that the model is underestimating the traffic volume on a specific roadway or 

approach. Because the base year volumes were so low, this caused the 2035 projections to show little 

growth compared to the 2005 traffic counts. When comparing the added traffic for each model year, the 

model was projecting approximately 1-2% per year growth in traffic on the westbound approach.  

The 36th Street northbound approach had a higher than expected projection, meaning that more trips 

were using the facility than what would be expected for both its classification and the transportation 

analysis zones in the area that would generate trips on 36th Street. It should also be noted that the 

regional model did not include significant growth in traffic on 36th Street north of Hill Road. If a 

connection to Cartwright Road occurs along with greater development in the foothills, the projections 

on 36th Street could substantially increase. Therefore, the 36th Street approaches may need to be 

expanded in the future if traffic increases at a greater level than anticipated due to future development 

north of Hill Road or congestion on other corridors creating more demand on 36th Street and Catalpa 

Drive. 

Given the widely varying characteristics of the projections, various procedures for post-processing 

were evaluated to estimate the 2035 p.m. peak hour turning movements. The procedure that was 

agreed upon to yield the most reasonable long-term traffic volumes was to apply the 1.6 % per year 

average growth rate from the model projections to all the movements at the intersection. This provided 

a more reasonable volume estimate for the critical westbound Hill Road approach. This procedure does 

not attempt to redistribute trips on existing roadways, which is reasonable given no major roadway 

network changes are planned in the future. Applying the 1.6% annual growth rate resulted in 

approximately 62% overall growth from existing traffic levels by the year 2035. Appendix “A” contains 

additional details on the development of 2035 volumes, including the raw data for the 2035 

projections.  

An operational analysis was conducted using the NCHRP Report 572 procedures, which are very similar 

to the Highway Capacity Manual 2010 (HCM2010). HCM2010 was released subsequent to this analysis 

effort, thus why the roundabout analysis procedures from the NCHRP Report 572, the most recent 

published reference on U.S. roundabout analysis procedures, was used. For the purpose of this analysis, 

the volume to capacity (V/C) ratio was evaluated. The V/C ratio is a measure of the traffic demand to 

the available capacity for a specific approach. Table 1 shows the volume-to-capacity ratios for each of 

roundabout approaches assuming a single-lane roundabout under existing conditions. Table 1 also 

shows the results for ultimate single-lane and multilane configurations. The single-lane configuration 

assumes single-entry and exit lanes on all approaches, while the multilane configuration includes two 
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lane approaches and exits on Hill Road and single lane approaches and exits on 36th Street and Catalpa 

Drive under year 2035 conditions. 

Table 1 Roundabout Operational Summary 

Roundabout Approach 

Existing Conditions V/C Ratio (Single-Lane) 2035 (Single-Lane) 2035 (Multilane) 

AM Peak Hour PM Peak Hour PM Peak Hour PM Peak Hour 

Catalpa Drive (Eastbound) 0.48 0.14 0.28 0.23 

36th Street (Northbound) 0.35 0.40 0.78 0.67 

Hill Road (Northwest-bound) 0.34 0.90 1.77 0.89 

36th Street (Southbound) 0.11 0.17 0.47 0.30 

Hill Road (Southeast-bound) 0.74 0.34 0.66 0.33 

 

As shown in Table 1, under existing traffic conditions, the Hill Road approaches are projected to 

operate near capacity with volume-to-capacity ratios of 0.74 and 0.90 for the weekday a.m. and p.m. 

peak hours, respectively. While the FHWA Roundabout Guide and the HCM2010 do not define an 

absolute standard for V/C ratio at roundabouts, international and domestic experience suggests that 

V/C ratios in the range of 0.85 to 0.90 represent an approximate threshold for uncongested operation. 

While a volume-to-capacity ratio of 0.85 is generally considered to be acceptable, any growth beyond 

this threshold will increase the likelihood of congestion during peak periods. Based on this finding, a 

conversion to a multilane roundabout would likely need to be made sooner rather than later, otherwise 

it is expected that traffic congestion would occur not long after the construction of the initial 

roundabout. Based on these factors, ACHD staff agreed that the concept design and report should focus 

on the ultimate multilane configuration because it is the most likely configuration to be constructed 

initially. 

During the design year of 2035, the critical volume-to-capacity ratio for the westbound Hill Road 

approach under the single-lane scenario is projected to be well over capacity at 1.77, while under the 

multilane scenario it is projected to be 0.89. While this indicates the approach may be near capacity in 

2035 even under the multilane scenario, it assumes approximately 62% growth in traffic on that 

approach from existing conditions to the year 2035. This amount of growth could be conservatively 

high given that over the past 20 years traffic has grown by 15%. The weekday p.m. peak hour traffic 

volumes on the critical westbound approach on 36th Street are projected to grow from approximately 

640 vehicles per hour under existing conditions to approximately 1,020 vehicles per hour in the year 

2035.    
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Based on the traffic analysis the following conclusions can be made: 

 Under existing conditions, a single-lane roundabout will operate near capacity which could 

continue for 5-10 years or until development or a change in travel patterns increases traffic 

demand by 5-10 %. 

 Historical traffic growth in the area has been generally less than 1% per year over the past 

twenty years. 

 Based on the model projections, a growth rate of approximately 1.6% per year was used to 

estimate future 2035 traffic conditions, which is considered conservatively high given the 

growth rate over the past twenty years has been less. However, new development in the 

foothills as well as some redistribution of traffic along the State Street/Hill Road corridor 

due to congested locations is likely over the long-term forecast period, which would result 

in a higher rate of growth than the recent historical rate. 

As a result of these conclusions, this report assumes that the roundabout be initially designed and 

constructed as a multilane roundabout with two entry and exit lanes on the Hill Road approaches and 

one entry and exit lane on all other approaches.  

 
The alternatives evaluation focused on specific alignment alternatives and potential impacts to 

properties of the overall preferred alternative for the roundabout. Approach alternatives were explored 

for the Hillside Junior High School exit approach and the approaches bordering the Northwest Boise 

Sewer District building to the north of the intersection (the N 36th Street approach and the northwest 

Hill Road approach) because of known impacts to these properties from the school-driveway 

alternatives developed during the initial concept review.  

Special attention was also paid to pedestrian accommodations within the roundabout. As discussed in 

the traffic analysis section, a roundabout with multilane approaches on Hill Road is proposed. While 

multilane roundabouts are becoming more common in the United States, most pedestrians in the area 

of this project probably will have never walked through a roundabout. In addition, multilane 

approaches add complexity and traffic exposure, especially for visually impaired pedestrians.   

HILLSIDE JUNIOR HIGH SCHOOL EXIT APPROACH ALTERNATIVES 
BSD staff generally agreed with the preferred roundabout concept and were accepting of the 

roundabout’s impact on the property; however, school district staff requested that the team explore 

several alternatives for the school exit approach, with consideration for the long-term expansion plans 

for Hillside Junior High School. 
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Three alternatives for access to the Hillside Junior High were evaluated. One alternative provided an 

exit on the easterly boundary of the school property. This alternative did not operate acceptably with 

the westbound Hill Road approach to the intersection. The second alternative moved the school exit to 

intersect the circulatory roadway of the roundabout. The third alternative expanded the second 

alternative to accommodate a two-way approach (addition of an inbound movement to the school at 

this location). The second and third alternatives both operate acceptably. Figure 9 presents the one-

way outbound approach and the two-way alternative as dashed. The one-way alternative was favored 

by the school district as it occupied less property than a two-way alternative, allowing for more 

potential for the future, planned expansion of the school. The reverse curve was introduced on the 

approach in order to control vehicle speeds leading to the roundabout, to better align the approach for 

entrance into the roundabout, and to improve the angle of visibility for drivers evaluating gaps in traffic 

from the southeast Hill Road approach. Figure 8 illustrates the final, one-way school approach 

alternative carried forward in the concept design process. 

In addition, BSD staff also expressed a desire for a signalized pedestrian crossing, likely utilizing a 

HAWK pedestrian signal, south of the roundabout across the 36th Street approach. This was determined 

not to impact the roundabout and will be evaluated separately by ACHD in the future. 

BOISE SEWER DISTRICT PARCEL 
The proposed roundabout design impacts approximately 7,050 sq. ft. (0.16 acres) of the 0.35 acre 

property owned by the Northwest Boise Sewer District (Parcel #R5601000024) between N 36th Street 

and northwest Hill Road. ACHD, the City of Boise, and KAI staff worked diligently to explore alternatives 

and balance design objectives with property impacts through the course of the concept design. Several 

key factors played into the substantial impact to the Sewer District property, including: 

 The acute skew angle between the N 36th Street approach and the northwest Hill Road 

approach. 

 The inability to shift the center of the roundabout further to the south or west as this would 

likely result in significant impacts to the ability to maintain the current uses of one or more 

the properties on the south side of the northwest Hill Road approach. 

 The decision to accommodate the WB-67 truck as the design vehicle for 36th Street through 

movements which necessitated a slightly wider entrance on the N 36th Street approach. The 

WB-67 is one of the most common large trucks used for interstate commerce and utilized by 

moving companies  

 The need to provide 5- to 10-foot sidewalks for pedestrians and bicycles around the 

roundabout and external bicycle lanes on the approach and exit legs of the roundabout to 

accommodate the area’s heavy pedestrian and bicycle use. 
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The design alternatives explored to attempt to reduce the impact to the Sewer District property 

included the following: 

 Accommodating vehicles no larger than a WB-50, which is a smaller interstate truck, and is 

not as common for long distance hauling such as moving trucks.  

 A 1-foot to 2-foot retaining wall along the back of sidewalk to minimize roadway cut 

impacts. 

 A mountable splitter island was considered as an alternative for the N 36th Street approach. 

This was determined to be undesirable due to the unsafe conflict with pedestrians using the 

splitter island as a refuge area. 

 Signing the N 36th Street entry to limit or prohibit truck right-turn maneuvers. This was 

undesirable due to the lack of adherence typically observed using just signage. 

 A 6-foot wide sidewalk instead of the proposed 10-foot sidewalk. This configuration is not 

optimal because it would not provide for the joint bicycle/pedestrian usage but would still 

be an improvement over the existing sidewalk that only extends across a portion of the site 

frontage. 

 A re-design of the parking lot for the Sewer District property. 

 
The preferred roundabout alternative carried through the concept design process is illustrated in the 

Executive Summary of this report as Figure 1. It is a multilane design, with two entry and exit lanes on 

both Hill Road approaches and single-lane entries and exits on all other approaches (the north school 

approach is a single-lane entry only and the south school approach is a single-lane exit only). The 

design builds off of the 2008 ACHD roundabout concept, with modifications as discussed further in the 

following section. 

The design illustrates all curbs, gutters, sidewalks, landscape areas, drainage areas, driveway access 

points, pedestrian & bicyclist ramps, and striping depicted as accurately as possible; and basic vertical 

alignments established to provide a basic idea of grades and earthwork impacts. The following three 

sections describe the key details of the horizontal, vertical, and drainage designs. Appendix “B” 

provides additional details on the horizontal and vertical design. Appendix “C” provides additional 

details on the drainage design, including the full concept drainage report and the Stormwater Operation 

& Maintenance (O&M) Plan. 
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HORIZONTAL DESIGN 
The horizontal concept design was performed in accordance with the ACHD Roundabout Design Guide 

in Section 5188 of the ACHD Policy Manual, as well as with the NCHRP Report 672: Roundabouts: An 

Informational Guide, 2nd Edition. As with any roundabout design, a balancing of trade-offs and 

constraints with design objectives and considerations is required, and therefore, design exceptions will 

be necessary as not all of ACHD’s policies were able to be met under the preferred roundabout concept. 

Truck Turning Evaluation 
The truck turning evaluation was performed for all movements where a design issue may occur using 

AutoTurn software. The truck turning evaluation was conducted in accordance with ACHD Policy, such 

that clearances between curbs and the design vehicle wheel paths are a minimum of 1-foot, and 

clearances between side-by-side vehicles are a minimum of 2 feet. The design vehicles assumed and 

documented in Figures D1 through D6 in Appendix “D” are: 

 Figure D1 - WB-50 for all right-turn movements into inside exit lanes within the circulatory 

roadway; 

 Figure D2 - WB-50 for the Hill Road U-turn maneuvers (generally maintaining lanes, but 

small overlaps on lane lines allowed) 

 Figure D3 - BUS-40 side-by-side with passenger car (P) for all multilane through 

movements (Hill Road) in the roundabout; 

 Figure D4 - Single-unit (SU-30) truck for the acute angle right-turn movements from both 

36th Street approaches onto Hill Rd into outside exit lanes; 

 Figure D5 - Single-unit (SU-30) truck for left-turn movements from 36th Street approaches 

(without using truck apron). Accommodating only the SU-30 within the asphalt pavement 

area for these turning movements is critical in providing a reasonable design that controls 

vehicular speeds and provides natural path channelization. Larger size vehicles (including 

buses) completing these left-turn maneuvers, which is expected to occur infrequently, will 

need to utilize the truck apron for the rear wheel off-tracking. 

 Figure D6 - WB-67 desired for all through movements on Hill Road and 36th Street (ignoring 

lane-line striping) to accommodate moving trucks and other rare but necessary activities. 

Fastest Path Evaluation 
The evaluation of fastest paths for the preferred concept design was performed according to the 

guidance provided in NCHRP Report 672 and ACHD Policy. Fastest path speed is the theoretical speeds 

that drivers could achieve through the roundabout without observing the signing and pavement 
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markings. Average speeds for these movements will be less than the fastest path speed. As such, the 

analysis ignores lane markings for fastest paths on the Hill Road approaches and through the 

circulatory roadway. In addition, ACHD has a computer aided design (CAD) procedure for evaluating 

the fastest paths that was determined, in collaboration with ACHD staff, not to be easily adaptable to 

this unconventional roundabout configuration. So the common sketch evaluation procedure coupled 

with the methodology provided in NCHRP Report 672 was used to evaluate fastest paths for this 

preferred roundabout design.  

ACHD Policy mandates that fastest path speeds shall be 20 mph or slower for single-lane entries and 25 

mph or slower for multilane entries and that intersecting and consecutive fastest path speed 

differences shall not exceed 6 mph for single-lane roundabout entries and 12 mph for multilane 

roundabout entries. ACHD and KAI staff conducted discussions in advance of performing the final 

fastest path evaluation on the preferred roundabout concept, recognizing upfront that in this particular 

situation, ACHD policy for fastest path speeds would not be met for some movements without 

detrimental impacts to property and/or other design objectives. ACHD staff also recognized and 

concurred with KAI staff that while some fastest path speeds were slightly faster than dictated by ACHD 

Policy, all entry fastest path speeds (widely accepted as the most critical fastest path speeds in 

roundabout design) fell within the national guidance offered in the NCHRP Report 672. While some of 

the exit fastest path speeds are faster than ideally desired, the crosswalks in these situations are clearly 

visible so drivers should be able to easily recognize and react to conflicting pedestrians. 

Fastest path results for speeds not meeting ACHD Policy are documented in Table 2. Figures E1 through 

E3 in Appendix “E” provide documentation of all fastest path speeds. R1 through R5 are represented for 

each approach; however, due to the complexity of the preferred configuration, each fastest path is given 

a unique notation (RA through RAA) to clarify the evaluation summary. As shown in Table 2, there are a 

number of design exceptions to ACHD policy; however all but one met the NCHRP Report 672 (FHWA) 

guidelines. 
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Table 2 Fastest Path Design Exceptions 

Path Type Description 
Path 

Notation 

Path Speed 
or 

Differential 
(mph) 

ACHD 
Policy 
(mph) 

NCHRP/FHWA 
Guidance 

Single Movement 

Northwest Hill Rd Entry VA 30 
25 25-30 

Southeast Hill Rd Entry VF 26 

W Catalpa Dr Entry VM 25 

20 25 
S 36th Entry VP 23 

School Approach Entry VR 23 

N 36th St Entry VV 22 

Conflicting Difference 
Northwest Hill Rd Entry vs. N 36th St 
Circulating 

VA vs. VK 14 
12 Approx. 10-15 

Consecutive Difference 

Northwest Hill Rd Circulating vs. Southeast 
Hill Rd Exit 

VD vs. VE 181 

12 Approx. 10-15 
Southeast Hill Rd Circulating vs. NW Hill Rd 
Exit 

VI vs. VJ 131 

W Catalpa Circulating vs. S 36th Exit VN vs. VO 141 

School Approach Circulating vs. N 36th Exit VS vs. VU 151 

1
The exit speed is based on the acceleration potential of vehicles leaving the circulatory roadway curvature to the exit leg crosswalk. Visibility 

to all exit leg crosswalks is expected to be adequate; therefore these speed differentials are less of a concern. 

Natural Path Evaluation 
The evaluation of natural paths was performed only for the multilane entries and exits on Hill Road as 

the objective in evaluating natural paths is to ensure entry and exit design for multilane sections does 

not result in the overlap of side-by-side vehicles. National research on performing evaluation of natural 

paths is limited at this time and NCHRP Report 672 simply offers qualitative discussion on the topic 

stating, “a good multilane entry design aligns vehicles into the appropriate lane within the circulatory 

roadway.” Therefore, the procedure followed to evaluate the natural paths of vehicles on the Hill Road 

entries was developed by ACHD and KAI staff. The procedure estimated the most likely path vehicles 

would take in each lane to ensure the vehicle wheel tracks maintain a minimum of 2-foot clearance 

away from any curb or adjacent entry vehicle. Single-unit trucks were chosen as the design vehicle for 

evaluating the natural paths, recognizing that this will be the most regularly occurring side-by-side 

situation. NCHRP Report 672 states, “the tendency to avoid traveling side-by-side is stronger when one 

of the vehicles is large like a truck.” Smaller vehicles will most often avoid traveling side-by-side with a 

larger truck through small radii. The detailed natural path evaluation criteria are included in Appendix 

“F.” 
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Figure 10 presents the results of the natural path evaluation and illustrates side-by-side travel of 

single-unit trucks on both Hill Road approaches, with greater than two feet of clearance between each 

vehicle and any curbs as per ACHD Policy.  

Other Horizontal Design Considerations 
In developing the horizontal layout for the preferred 36th Street/Hill Road/Catalpa Drive roundabout, 

several other key aspects were considered by KAI, ACHD, City of Boise, and BSD staff. 

Central Island and Buffer Areas 

The central island plays a critical role at roundabouts and, as stated in the NCHRP Report 672, should 

be designed to ensure that drivers can observe the signing and shape of the roundabout as they 

approach while having adequate visibility for making decisions leading up to and within the 

roundabout. For the 36th Street/Hill Road/Catalpa Drive roundabout, the central island also serves a 

few other key purposes. The central island presents a barrier within the circulatory roadway to 

discourage school children and pedestrians from crossing the roundabout within the circulatory 

roadway. This was particularly emphasized by the Boise School District. It also adds to the aesthetic 

appeal of the intersection, meaning that the island provides an area that may be landscaped if public or 

private partners volunteer to share costs and provide long-term maintenance.   

Criteria for the design of the central island are not prescriptive and the location of certain types of 

objects in the central island is still debated among practitioners. Although standards for landscaping of 

the central island are not defined in any particular policy, certain recommended criteria provide 

general guidance. These include: 

 ACHD Policy Manual (Section 5108.9.3): Central Island - The central island shall not contain 

anything that attracts pedestrians into the center island or that can be a distraction to 

drivers. The islands shall be visible to approaching traffic and provide a cue for traffic to 

slow down and carefully navigate the intersection. Central island landscaping shall achieve 

the following as long as acceptable stopping and intersection sight distances are provided: 

o 1:6 maximum surface slope from top of curb; 

o 1:20 surface slope or greater for a minimum of 20 feet inside the island 

o Minimum of 3 feet of vertical gain from top of curb as long as minimum sight 

distance requirements are met. The vertical height can be achieved by surface slope 

or by foliage or art; 

o The surface shall not drop below the top face of curb. 

o Fixed object placement shall conform to AASHTO Roadside Design Guide principles. 
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 ACHD Policy Manual (Section 5108.9.8.4): Buffer – Provide a 2.5-foot wide minimum buffer 

between the sidewalks and curbs around the exterior of the roundabout. The buffer surface 

material shall not consist of brick, concrete, or asphalt unless a physical barrier (e.g., fence) 

is also provided. All vertical elements shall comply with sight distance requirements. Fixed 

object placement within the buffer shall not restrict required sight distances and shall 

conform to AASHTO Roadside Design Guide principles. 

  “Enhancing Intersection Safety Through Roundabouts: An ITE Informational Report” 

o If fixed objects are used within the central island, it is preferable that they be located 

outside of areas deemed necessary for adequate stopping sight distance. 

o Fountains within the central island may mask auditory cues for visually impaired 

pedestrians. 

o Landscaping should be considered as a buffer in order to deter pedestrians from 

crossing anywhere other than the designated crosswalks. 

 ACHD landscape policy: ACHD does not typically maintain landscaping within roadways. 

ACHD will install landscape features such as colored gravel and large rock but not 

vegetation that requires long-term maintenance.  

At this particular location, the design of the central island is also affected by the surface water flow 

during a flood event. During the 2006 design effort for the previous roundabout concept, it was 

identified that the intersection is located in the path of the surface water flow from Stewart Gulch in a 

flood event; therefore, no significant changes in elevation or large obstructions should be placed within 

the intersection area. The final design effort and corresponding environmental documentation will 

need to investigate the actual Floodplain Permit requirements to determine whether the island can be 

raised and by how much. 

Based on the above guidance, the final design will need to develop an approach to providing 

landscaping that accomplishes the following objectives: 

 Reaches the 3-foot minimum height, as described in ACHD’s policy (provisional upon 

Floodplain Permit requirements): In narrow sections of the central island, this cannot be 

accomplished through use of only the surface slope; therefore fencing or landscaping will 

likely be needed. 

 Minimal (if any) fixed objects:  Due to the narrowing of the central island near the center of 

the roundabout (minimum width is approximately 16 feet) there will be limited area 

acceptable for placement of large fixed objects. 
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 Deters pedestrian from crossing outside of designated crosswalks. 

 Does not require long-term maintenance. 

 Minimizes the amount of water displacement during a flood event. 

Given these objectives, significant effort will be needed during the final design of the roundabout for 

the central island. Some form of landscaping will likely be the best option given the island size, but due 

to the maintenance needs, may lead toward a partnership with a private entity. At this time, the City of 

Boise is not committing to any landscaping. If public/private partnership cost and maintenance 

agreements are executed, options for landscaping the central island may include: 

 Some form of fencing. 

 Low-height foliage. 

 Xeriscaping with plant options that would reduce the propensity for pedestrians to cross to 

the central island.  

 Inclusion of some forms of public art in addition to the options above. 

The general consensus among ACHD and the design team was to explore options that included 

xeriscaping with the possibility of some type of low fencing or vertical obstructions to discourage 

pedestrians crossing through the central island. The type of landscaping and other elements in the 

central island will need to be further evaluated and included in the final design of the roundabout. The 

specific type of fencing and xeriscaping should be evaluated using lifecycle cost or benefit-cost analysis 

because of the concerns by ACHD over long-term maintenance. Public input on landscaping options will 

be necessary during the final design process. 

A vehicle pullout is illustrated on the northeast corner of the central island to allow one vehicle to park 

and easily access the central island for maintenance. Depending on the landscaping and anticipated 

maintenance requirements, the vehicle pullout may or may not be needed in the final design. 

Landscaping treatments also need to be further evaluated for the buffer areas between the outside curb 

of the preferred roundabout concept and the proposed sidewalks. ACHD policy states to “provide a 2.5-

foot wide minimum buffer between the sidewalks and curbs around the exterior of the roundabout. The 

buffer surface material shall not consist of brick, concrete, or asphalt unless a physical barrier (e.g., 

fence) is also provided.” The project team recognizes that there are several significantly constrained 

areas at the roundabout, most notably at the Boise Sewer District property, and in these cases an 

exception to the ACHD policy may be required to allow for sidewalks abutting the curb without the 2.5-

foot wide buffer. As mentioned previously, ACHD does not typically maintain landscaping within 
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roadways; therefore due consideration needs to be given to options such as hardscape or xeriscaping in 

the buffer areas so as to minimize the amount of long-term maintenance necessary. The final design 

will need to develop an approach to provide landscaping in the buffer areas that accomplishes the 

following objectives: 

 Utilizes a different type of surface from the sidewalks and/or other elements to make it 

easily distinguishable to all types of users. 

 Assists in discouraging pedestrians from attempting to cross the circulatory roadway of the 

roundabout. 

 Meets ACHD minimum width standards for roundabout buffer areas. 

Pedestrian & Bicyclist Accommodations 

The 36th Street/Hill Road/Catalpa Drive intersection receives pedestrian and bicyclist traffic, primarily 

due to the presence of Hillside Junior High School and the existence of bicycle lanes on Hill Road used 

by many cyclists for traveling along the base of the foothills in north Boise. Considering this, several 

specific provisions were made to accommodate pedestrians and bicyclists in the preferred concept: 

 Generally, 5-foot landscape buffers were provided in the preferred roundabout design 

between the outside curbs of the roundabout and the sidewalk, except where specific 

constraints dictated otherwise. 

 Generally, 10-foot wide sidewalks were provided in the preferred roundabout design in any 

areas where both pedestrians and bicyclists might use the sidewalks simultaneously. 

Narrowing of the sidewalk to a 6-foot, curb-tight width on the south side of the northwest 

Hill Road approach was necessary in order to avoid significant property impacts. Narrowing 

of the sidewalk and/or eliminating buffer space may be needed in other locations as the 

project progresses in order to accommodate constraints. 

 Bicycle ramps were provided upstream and downstream from the circulatory roadway on 

each approach to provide bicyclists with the option of either staying within the roundabout 

or using the sidewalk to negotiate the intersection.1  

 Crosswalks were provided across all legs entering and exiting the roundabout 

approximately one car length (25-feet) back from the entrance line on each entry and exit 

                                                             

1 A bicycle ramp was not provided on the N 36th Street exit due to the fact that the sidewalk is terminated prior to the 
drainage/floodway control structure for Stewart Gulch. Bicyclists traveling on the multiuse path that wish to travel north on 
this leg of 36th Street will need to utilize the pedestrian ramp at the crosswalk. 
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leg. Exceptions are: 1) the Hill Road exits where crosswalks were set back at least one 

additional car length to prepare for potential future active signalized crossing treatments 

such as HAWK signals or Rapid Rectangular Flashing Beacons (RRFBs)2; and, 2) the school 

entrance and exit approaches, which function more like driveway approaches.  

 Curb cuts were provided within the splitter islands on each approach to allow pedestrians 

and bicyclists to travel easily through the splitter islands and to provide a safe refuge area 

for two stage crossings. 

 ADA compliant pedestrian ramps will need to be specified in future stages of design at all of 

the crosswalk locations. 

In addition to the pedestrian accommodations described above, recent guidelines from the US Access 

Board require all multilane roundabout approaches to provide active signalized pedestrian crossings. 

This will likely result in the need to signalize the Hill Road legs of the roundabout using a HAWK 

pedestrian signal, or a similar traffic control treatment. The placement of the pedestrian crossings took 

these guidelines into consideration. The final design will need to review the latest requirements and 

options for providing the appropriate pedestrian crossing treatment.   

Hill Road Multilane Entries 

The lengths of the multilane entries on Hill Road were determined through a balancing of entry speed 

control, results from the year 2035 95th percentile queuing analysis, and right-of-way and property 

impacts. The year 2035 queuing analysis demonstrates the need for approximately 225 feet of storage 

on the northwest Hill Road entry and approximately 275 feet of storage on the southeast Hill Road 

entry. For both the northwest and southeast legs of Hill Road the design provides two lanes of full 

width storage for approximately 175 feet from the entry point. An additional 25 to 50 feet is available 

upstream of the lane line striping to store two vehicles side-by-side given the pavement width is 

greater than 20 feet in this area. For the northwest Hill Road approach, providing any additional 

roadway width on this approach would impact the driveway for parcel #R2777510032 to such an 

extent that the driveway would likely be unusable and not meet minimum City setbacks. In addition, 

further widening of the approach would cause a slight increase in the fastest path entry speed (already 

at 30mph). For the southeast Hill Road approach, providing any additional roadway width on this 

approach would impact both parcels #R5756500026 and #S0628325550. Given these property 

                                                             

2 The US Access Board recently released the Public Rights-of-Way Accessibility Guidelines for public comment, with rulemaking 
expected to come in late 2011 or early 2012. Section R306 of the document states “At roundabouts with multilane pedestrian 
street crossings, a pedestrian activated signal must be provided for each multilane segment of each crossing, including the 
splitter island. 
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constraints and the likelihood that operational performance of the roundabout will improve over time 

as drivers become more familiar with negotiating the roundabout, we believe that the multilane 

distances are set to an appropriate length. 

Hill Road Multilane Exits 

The lengths of the multilane exits on Hill Road were determined through a balancing of property 

impacts with providing adequate merge distances downstream of the roundabout exit point. On both 

Hill Road exits, property constraints exist that present limitations on providing full width lane lengths 

and taper lengths for the multilane exits, such as those that would typically be desired downstream 

from signalized intersections.  

Little guidance is offered on the length of multilane sections on roundabout exits in current roundabout 

reference materials. However, we have observed distinct differences in the behavior of vehicles at 

roundabout exits versus behavior of vehicles downstream from a signalized intersection. Most notably, 

vehicles attempting to merge downstream from a traffic signal often start from a stopped position 

within a queue and accelerate at similar rates. While at a roundabout, vehicles negotiate the circulatory 

roadway prior to the exit, often naturally position themselves in a staggered manner through the 

circulatory roadway due to the roadway curvature characteristics of roundabouts, and commonly 

accelerate at noticeably different speeds as they proceed onto the exit. Therefore, multilane exit lengths 

and tapers shorter than those desired at signalized intersections seems reasonable as long as those 

lengths still provide adequate decision time and that the merge point on each respective approach is 

downstream of the pedestrian crosswalk. For the preferred roundabout concept, the southeast Hill 

Road exit is designed with approximately 200 feet of two full width lanes and approximately 125 feet of 

taper length, while the northwest Hill Road exit is designed with approximately 150 feet of two full 

width lanes and approximately 100 feet of taper length.  

Roundabout Signing 

Signing is crucial and challenging aspect in any roundabout design. With this particular roundabout 

design, additional challenges are presented given the number of legs and the unconventional 

configuration of the roundabout. A positive attribute of the area with respect to signing is that most 

drivers through the intersection will be local travelers; therefore once they understand how to navigate 

the roundabout, they will not rely on destination signage. This differs from roundabouts placed at 

arterial intersections, which often serve a significant amount of drivers not local to the area or that do 

not travel through the intersection often. Additionally, particular attention will need to be given in final 

design to the signing for the W Catalpa Drive and school exit approaches as entry lane decisions will be 

crucial for properly positioning drivers to reach their intended exit destination. 
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VERTICAL DESIGN 
Vertical design aspects for the 36th Street/Hill Road/Catalpa Drive preferred roundabout concept were 

evaluated at a cursory level and intended only to provide a basic idea of grades on each approach and 

potential earthwork needed, as well as to identify any locations where retaining walls may be necessary 

or where critical private property impacts may occur. 

The key design parameters adhered to with design of the vertical alignments were: 

 Cross slopes = 2% outward for the circulatory roadway, truck apron, and all approaches. 

 Longitudinal grades <2% within the circulatory roadway and extending past the location of 

the crosswalk on each approach to comply with ADA requirements at the crosswalk 

locations. 

 Grading within the landscaped area of the central island will be determined in future stages 

of design. 

To gain a basic understanding of approach grades and earthwork needed, existing ground profiles were 

developed along the centerline of each approach. Existing ground profiles in future stages of design 

should be established along the flow lines of each approach to better assist in determining vertical 

needs and pavement drainage design. In addition an existing ground profile (cross-section) was 

developed from the center of the northwest bulb of the roundabout across the circulatory roadway and 

into the Boise Sewer District property between northwest Hill Road and N 36th Street.  

Figures 11 and 12 illustrate the existing ground profiles, as well as the conceptual vertical alignments 

established for each approach (no vertical curves were evaluated at this stage). As shown in Figure 11, 

the vertical alignment for Hill Road will follow very closely to the existing ground profile, with 

primarily minor amounts of fill work necessary to construct the roundabout. Grades on Hill Road will 

remain relatively flat, ranging from +2.0% to -2.0% within the circulatory roadway, to +0.5% to -2.0% 

on the approaches. The exact grading within the central island will be determined in future stages of 

design. 

Figure 12 displays the proposed vertical alignments for both 36th Street approaches and the Catalpa 

Drive approach. As with the Hill Road approaches, relatively minor amounts of earthwork will be 

needed on the 36th Street approaches, with a primarily 1- to 2-foot fill depth for the S 36th Street 

approach and a primarily 1- to 2-foot cut depth for the N 36th Street approach. W Catalpa Drive will 

require slightly more fill work, up to approximately 3 feet, due to the realignment of the roadway. 

Figure 12 also shows the proposed cross-section of the roundabout into the Boise Sewer District 

property.  
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Due to the rise in elevation toward the Sewer District property and the need to minimize cut slope 

impacts and avoid a total take of the property, a 1- to 2-foot high retaining wall will be necessary 

immediately behind the sidewalk along the curb return between the northwest Hill Road exit and N 

36th Street entrance. 

DRAINAGE DESIGN 
A concept drainage plan was developed by WHPacific, Inc. for the preferred roundabout concept at the 

36th Street/Hill Road/Catalpa Drive intersection and is illustrated in Figure 13. Below is a summary of 

the existing drainage conditions, the two drainage concepts explored for the roundabout, and the 

estimated costs for both concepts. Appendix “C” provides the full concept drainage report as well as the 

Stormwater Operation & Maintenance (O&M) Plan. 

Existing Conditions 
The existing ground at the 36th Street/Hill Road/Catalpa Drive intersection generally drains from 

north to south. A limited amount of curb and gutter exists along the south leg of 36th Street and along 

the southeast leg of Hill Road. The other roadway sections are rural. There is an existing 12” storm 

drain south of the project in 36th Street. Stewart Gulch runs north east to south west across the 

intersection draining the foothills to the north of the intersection. The underlying soils are silty sand to 

sand with very high percolation rates (greater than 200 inches per hour). Ground water was not 

encountered in any of the borings. The full concept drainage report in Appendix “C” provides the 

Piezometer and Infiltration Reports prepared by Terracon in collaboration with WHPacific, Inc. 

Drainage Concepts 
The storm drain system and ponds are designed per the current ACHD Drainage Policy and Drainage 

Manual. The tributary area for the entire site is 4.64 acres. The area is split nearly in half at the narrow 

point of the preferred roundabout design (refer to Figure 14).  

Several standard BMP’s are proposed for this project. All inlets will have a 1-foot deep catch and all 

manholes will have a 2-foot deep catch. This will limit the amount of sediment that reaches the 

collection system. All runoff will also pass through sand and grease traps before entering the pipe 

system. This will limit the sediment and oils that enter the collection system. 

ACHD stated that the preferred options were ponds rather than infiltration trenches or beds. 

Two concepts were considered: infiltration ponds or detention ponds. Infiltration is the preferred 

method of storm water disposal by ACHD. 



FIGURE 13



FIGURE 14
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The concept is to collect the runoff from each half or the entire site and discharge it into one or more 

ponds. A 1,000-gallon or a 1,500-gallon oil and grease trap/sediment box will be included at the 

collection points of two or more catch basins depending on the peak flows. 

Two potential pond sites were evaluated. One was on ACHD-owned property on the west side of the 

roundabout and the other was on ACHD-owned property on the south side of the roundabout. The 

potential site on the west edge of the roundabout was eliminated from further consideration due to the 

roadway being 3 to 4 feet above the existing ground, the small size of the site, and Stewart Gulch 

running through the site. The roadway fill slopes leave very little space for a pond. The potential site on 

the south edge between the new sidewalk and the south property line will provide adequate storage for 

the entire roundabout; therefore, this site was explored in more detail. 

Option 1 for the south site is an infiltration pond system with a forebay and a primary storage basin. 

The forebay is sized to treat and store the water quality volume of 0.34 inches of runoff, which is 6,200 

cubic feet (c.f.). The primary storage pond is sized to store the volume above the water quality volume 

which is 13,000 c.f. of runoff. The ponds are sized for infiltration at a rate of 8 in/hr. or a total of 0.5 

cubic feet per second (cfs). Both ponds will drain within 14 hours. 

Option 2 for the south site is a detention pond system with a forebay and a primary storage basin with a 

controlled outlet to an existing storm drain on 36th Street. The forebay is sized to treat and store the 

water quality volume of 0.34 inches of runoff, which is 6,200 c.f. The primary storage pond is sized to 

store the volume above the water quality volume, which is 13,000 c.f. of runoff.  

The detention ponds would discharge into the existing storm drain in 36th Street, 130 ft. south of the 

pond. The forebay would drain to the primary storage through an orifice and a 12-inch pipe. With an 

outfall to the existing storm drain the ponds may be reduced in size if the discharge is significantly 

more than 0.5 cfs. At 0.5 cfs discharge both detention ponds will drain within 11 hrs. The detention 

ponds could be lined; however, since groundwater elevation is not an issue lining is not required. With 

the very high percolation rates of the existing soils the ponds will infiltrate faster than a 0.5 cfs 

discharge rate to the existing storm drain. Fencing around the detention ponds will be required by 

ACHD and options for specific fencing types will be presented to the public in future stages of design. 

The collection system consists of a series of catch basins, 1,000-gallon and 1,500-gallon oil and grease 

trap/sediment boxes and 12-inch to 24-inch pipes. At the pond site the runoff is split with 0.34 inches 

of runoff going to the forebay and the rest bypassing the forebay to discharge directly into the primary 

storage pond. See Figure 13 for the pond and collection system layout. 



36th Street/Hill Road/Catalpa Drive Roundabout (ACHD Project No. 302044) October 2011 
Analysis & Design 

Kittelson & Associates, Inc. 43 

It was determined that the 36th Street storm drain could not handle the peak discharge therefore the 

detention pond concept was eliminated. The pond infiltration option was selected with the addition of a 

12-inch pipe overflow at 0.5 cfs to the 36th Street storm drain in the event the pond silts in from lack of 

maintenance. 

Drainage Cost Estimate 
The construction cost for Option 1, the collection system and the infiltration ponds, is estimated to be 

$270,000. The construction cost for Option 2, the collection system and the detention/discharge ponds, 

is estimated to be $283,000. The full concept drainage report in Appendix “C” provides the detailed cost 

estimate calculations. 

- -  
The preferred roundabout concept minimizes the need for right-of-way acquisition by utilizing ACHD 

owned property as much as possible and also minimizes impacts to access from adjacent properties 

compared with the traditional, large diameter roundabout alternative developed in 2006. Yet, there 

remain some properties which will be impacted. Figure 15 shows those properties and the approximate 

amount of impact to each. As shown in Figure 15, many of the impacted properties are along the 

northwest Hill Road leg of the roundabout. The parcel most impacted (by square footage of needed 

right-of-way) is the Hillside Junior High School property, where approximately 10,700 square feet of 

right-of-way is required to accommodate the preferred roundabout design and school exit approach 

realignment. In addition, the southbound exit from the school onto Hill Road will become a right-out 

only movement into the roundabout and the left-turn will occur through the roundabout as a U-turn. 

ACHD staff has discussed the right-of-way needed with BSD staff, and the school district has indicated a 

willingness to provide the right-of-way. 

Impacts to businesses and residences are greatest along the northwest Hill Road approach. The 

Northwest Boise Sewer District will lose their front landscaped parking setback and much of their 

parking lot. In addition the design requires closing their driveway onto Hill Road for safety purposes. 

The preferred roundabout design necessitates a cross-access easement with the adjacent property to 

the west of the Sewer District building if any access to the current front of the building is to be 

maintained. Based on a planning-level review of the parking lot, it is likely that maintaining parking in 

the front of the building will not be feasible. Some replacement parking potentially could be provided in 

the back of the building, but this will also require significant modifications due to the topography of the 

site. Access to the Sewer District property will need to be further reviewed in the final design stage. 

While it is anticipated the building can remain, there will likely need to be significant modifications to 

the proposed parking and the respective orientation of the building relative to the parking. 





36th Street/Hill Road/Catalpa Drive Roundabout (ACHD Project No. 302044) October 2011 
Analysis & Design 

Kittelson & Associates, Inc. 45 

In addition to the impacts to Hillside Junior High and the Northwest Boise Sewer District parcels, there 

are other property and access impacts. The residential property on the south side of the northwest Hill 

Road leg is an existing duplex in which the easternmost unit’s driveway will be reduced to 

approximately 20 feet in length from back of sidewalk to the property’s structure. This includes 

narrowing to a curb-tight 6-foot sidewalk along that property’s frontage. Two properties on the north 

side of the northwest Hill Road leg will also lose a small amount of property and their accesses will be 

restricted to right-in, right-out, creating out-of direction travel for any driver leaving the property and 

wanting to go any direction except west on Hill Road. A third property on this side of Hill Road will also 

lose a small amount of property, but maintain its existing access. Along 36th Street, the key impact is to 

the north Garden Center driveway, which will be restricted to right-in/right-out operation due to the 

approach splitter island. They were notified of this possibility in a Conditional Use approval. The 

internal circulation of the Garden Center provides alternative routes to 36th Street and Catalpa Drive. 

Table 3 provides a summary of the approximate amount of right-of-way needed from each property 

and other specific impacts to each property. 

Table 3 Right-of-Way and Access Impacts 

Property 
No. Parcel No. 

Property 
Description 

Estimated 
ROW Needed Specific Impacts 

1 S0628233750 Hillside Jr. High 

3,550 sq.ft. 

11,200 sq.ft. 

Requires use of the roundabout for outbound left-turns 

Temporary construction easement for realignment of 
school exit. 

2 R5601000024 
Northwest Boise 

Sewer District 
7,050 sq.ft. Right-of-way, parking lot, and elimination of driveway 

3 R5601000033 Residential home 600 sq.ft. 
Right-of-way and driveway restricted to right-in, right-out, 
and potential cross access with Property #2  

4 R5601000033 Commercial 600 sq.ft. Right-of-way and driveway restricted to right-in, right-out 

5 R5601000030 Residential home 750 sq.ft. Right-of-way only 

6 R2777510032 Duplex 1,850 sq.ft. Right-of-way only 

7 R2777510040 Uninhabited 3,000 sq.ft. 
Total take of small property completely surrounded by 
ACHD owned parcels. 

8 
R8394770340 
R8394770330 

Garden Center 
(Retail/Office) 

450 sq.ft. 
Right-of-way and north driveway restricted to right-in, 
right-out. Also a potential impact to the large tree on the 
northeast corner due to more encroachment of sidewalks. 

9 5756500026 Residential home 50 sq.ft. Right-of-way only 
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There are many utilities throughout the intersection that will be 

affected due to construction of the roundabout. Generally, most 

of the underground utilities such as water, sewer, and gas can 

remain with minor adjustments since the intersection elevation 

will remain similar to the existing intersection. Figures 16 and 

17 show some of the utilities. Following is a list of the key utility 

impacts: 

Idaho Power: There are 13 wood power poles which will 

need to be removed and the power system in the 

intersection area will need to be re-designed to 

accommodate the roundabout. 

Geothermal Well: There is a geothermal well that will be 

within the central island of the roundabout and will need to be adjusted vertically. 

 Signal Equipment: The existing signal equipment will need to be removed but would likely be 

used during the construction for traffic control. 

 Stewart Gulch Culvert: The existing concrete box culvert that passes under Hill Road will need 

to be extended approximately 50 feet to 

accommodate the preferred roundabout 

and sidewalk design.  

 Irrigation Boxes: There are two irrigation 

vaults that are sealed and therefore 

assumed to not be in use that will need to 

be removed or relocated. The Boise City 

Canal Company was alerted to the potential 

impact and can provide ACHD with more 

specific information pertaining to the nature of these vaults in future stages of design. 

The most costly utility impacts will be the re-design of the power system and the extension of the 

Stewart Gulch culvert, which will require a 404 permit. 

 
A preliminary construction cost estimate was completed for the preferred roundabout concept. Bid tab 

averages provided by ACHD from June 2011 were used in estimating unit costs for each bid item. 

Approximate quantities for roadway/sidewalk bid items were estimated based upon the conceptual 

Power Poles 

Geothermal Well 

Figure 16: Power Poles and Well 

Existing Culvert 

Old Irrigation Pump Box 

Figure 17: Stewart Gulch Culvert and Irrigation 
box 
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horizontal and vertical layouts. Street lighting pole locations were conceptually placed based on 

guidance provided in NCHRP Report 672 and the street lighting cost was estimated based on total 

number of poles needed.  

Private utility coordination costs were estimated based on information gathered from as-built drawings 

as well as from the WHPacific, Inc. survey information. Utility coordination costs are expected to be 

substantial and were estimated based on the best information available from the ACHD bid averages 

and common assumptions in practice. The cost for the retaining wall along the Boise Sewer district 

property was estimated based on a $100/sq.ft. unit cost average for concrete. The storm drain system 

costs are based on the information provided by WHPacific, Inc. and details of the assumptions are 

provided in Appendix “C.” Landscaping, signing, and striping costs were estimated based on reasonable 

percentages of the total known roadway costs as there is not enough detail in the concept design to 

develop quantities for these items at this time. 

Standard percentage-based items such as mobilization and professional services were also included in 

the cost estimate. Traffic control during construction was increased to 15% due to the complexity of the 

unconventional roundabout design. Right-of-way costs were estimated based on the horizontal layout, 

with the assumption of at least two feet of right-of-way would be acquired behind the back of sidewalk. 

It is recommended that ACHD conduct a more detailed assessment of right-of-way needs and cost in 

future stages of design. As the design is only at the conceptual level at this time, a contingency factor of 

20% was applied to the overall construction cost estimate. Table 4 provides a summary of the cost 

estimate, showing an approximate construction cost of $1,982,000, estimated professional fees of 

approximately $396,000, estimated right-of-way acquisition costs of approximately $528,000, 

summing to an overall project cost of approximately $2,906,000. Additional details related to the 

preliminary cost estimate are provided in Appendix “G.” 
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Table 4 Preliminary Cost Estimate (30%) for Preferred Roundabout Concept 

 

 
While not specifically addressed in the concept design, construction at this intersection will be complex 

due to the roundabout design, right-of-way constraints, utility impacts, and access to Hillside Junior 

High. Construction traffic control could also be costly if traffic is maintained on all the roadways. During 

final design, a detailed evaluation of construction staging options is recommended. There may be 

opportunities for small modifications to the design without compromising the overall design objectives, 

which could reduce construction impacts. In addition, construction of certain elements during the 

summer school break may be necessary given the proximity of Hillside Junior High.  

Preferred Concept Preferred Concept

Item Unit Quantity Unit Costs Subtotal

Excavation (Cut) cu. yd. 2,116 $6.50 $13,757

Aggregate Base (Fill) ton 4,669 $11.00 $51,356

Borrow (Fill) cu. yd. 531 $5.00 $2,655

Island/Apron Pavers sq. yd. 1,428 $40.00 $57,111

New Pavement ton 2,407 $61.00 $146,827

New Vertical Curb lin. ft. 5,405 $9.00 $48,645

New Rolled Curb lin. ft. 655 $10.50 $6,878

New Sidewalk sq. yd. 2,549 $21.50 $54,808

Pavement Removal sq. yd. 7,799 $3.50 $27,297

New Ped or Bike Ramp each 25 $814.50 $20,363

New Driveway each 97 $26.50 $2,562

Street Lighting Lump/Sum 1 $196,000

Private Utility Coordination Lump/Sum 1 $257,600

Retaining Walls sq. ft. 112 $100.00 $11,200

Storm Drainage System From WHP -- -- $280,000

Subtotal A (Known) $1,177,057

Landscape Improvement % of Subtotal A 10% TBD $117,706

Roadway Signing & Striping Lump/Sum 5% $58,853

Subtotal B (Unknown) $176,559

Subtotal 1 (Subtotals A + B) $1,353,616

Mobilization % of Subtotal 1 7% $94,753

Traffic Control % of Subtotal 1 15% $203,042

Subtotal 2 (Mobilization & Traffic Control) $297,795

Total (Subtotals 1 + 2) $1,651,411

Plus Contingencies % of Total 20% $330,282

Estimated Construction Cost $1,981,694

Architectural/Engineering % of Est. Cost 12% $237,803

Construction Management % of Est. Cost 8% $158,535

Estimated Professional Fees $396,339

Right-of-Way sq. ft. 26,425                            $20.00 $528,500

Estimated Property Acquisition Cost $528,500

Estimated Project Cost $2,906,532

Proposed Roadway Improvements




