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Project Introduction

The SR 0322 Section 036 Diverging Diamond Interchange (DDI) Project is located in Ephrata and West
Earl Townships in Lancaster County. SR 0322 and SR 0222 are heavily traveled corridors, and the
interchange was notorious for serious accidents including fatalities.

Pennsylvania Department of Transportation (PennDOT) District 8-0 selected the Whitman, Requardt,
and Associates, LLP (WRA) team to design the $10.7M project. David Fratangeli, District 8-0 Senior
Project Manager, led the overall project. WRA guided the consultant design team which consisted of
Stantec Consulting Services, Inc., Wallace Montgomery & Associates, LLP, Skelly & Loy, Inc.,
Susquehanna Civil, Inc. and Surveying and Mapping, LLC. The Contractor was J.D. Eckman, Inc.

Complexity

Roadway Geometry: The series of reverse curves and interconnected geometry features associated
with a DDI design present uniquely complex challenges.  Located at the interchange of two major state
routes, the project had to ensure that larger WB-67 design vehicles could make all movements and run
concurrently with other vehicles. Similar to roundabout design, a careful and iterative approach was
needed to balance these truck turning movements with the necessary curvature of the roadways and
natural vehicle paths to reduce the potential for path overlap.  Unfamiliarity of this interchange
configuration by local residents also required careful design of the crossover intersections using a 45o

crossover angle and concrete glare screen to deter wrong way maneuvers while still providing sight
distance for emergency vehicles.  Due to the site-specific complexity of signalized intersections in close
proximity to the crossover intersections, the tangent length between crossovers had to be kept to a
minimum. This provided more desirable spacing from the adjacent intersections, and the wider
resulting cross section could be accommodated without impact to the existing SR 0222 bridges.  Adding
an additional layer of complexity, the clearance beneath the existing SR 0222 bridges was posted for
height restriction. The SR 0322 pavement was reconstructed to reduce the profile beneath the bridges
by 9” which eliminated the need for a posted height restriction. The natural sump beneath the bridges
also introduced drainage complications which required precise inlet placement to properly drain the
roadway and convey water to appropriate stormwater management facilities while also coordinating
utility conflicts with the proposed storm drain pipe network.

Traffic Signals: Due to the close proximity of the DDI crossover intersections, progression between both
crossovers is critical to operations to prevent queue spillback; therefore, one traffic signal controller
was utilized to control both crossovers to eliminate dependency on communications. Traffic signal
timings emphasized queue management and progression for critical interchange movements.

Multi-Modal Accommodations: Multi-modal accommodation was a priority of the project, especially
due to the large Amish community that utilizes SR 0322. Given the limited space under SR 0222 to avoid
impacting the bridges, 8-ft shoulders were provided to accommodate horse and buggies and bicycles
separate from vehicular traffic.  A missing sidewalk connection was also included to provide continuity
through the interchange for pedestrians.

Temporary Traffic Control: Traffic control also presented a unique challenge due to the major shift in
interchange operation during construction. WRA proposed a complex multi-stage scheme to minimize
property acquisition and interruption to this congested arterial. A weekend closure of SR 0322 through
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the interchange was cited by the contractor as being integral to reducing driver confusion in the work
zone and providing time for the safe and efficient switch to the DDI configuration. The closure required
monitoring of detour routes along SR 0222 and adjacent interchanges and included provisions for horse
and buggies to navigate through the work zone in lieu of using the detour.

Utility Relocation: Frequent coordination was performed to ensure minimal impacts to water, sanitary
sewer lines and a critical underground fiber duct bank by the installation of additional storm drain
systems and lowering the roadway profile.

New Application of Existing Techniques/Originality/Innovation

The SR 0322 project included several innovative aspects including the DDI geometry itself. The design
team successfully applied the principles of the DDI concept to the existing topography, reconfigured
the ramps without impacting SR 0222, minimized impact to adjacent properties, and was able to retain
the existing SR 0222 bridges.  The offset nature of the northbound SR 0222 ramps and interaction with
nearby Hahnstown Road required DDI principles to be tailored to site-specific conditions. Operations
were optimized by maintaining north to east traffic at Hahnstown Road, removing this demand from
the crossover intersection.

Another application of innovation was the accommodations included in the design due to the presence
of non-motorized traffic by the local Amish communities. Larger than required shoulders (8-feet) were
included through the DDI to allow for both bicycle and horse and buggy traffic to operate safely outside
of the motorized travel way. The selection of non-intrusive radar detection allowed the design team to
include provisions for horse and buggies within the shoulder.

The project also included the installation of a PennDOT CCTV camera at the interchange. To eliminate
long-term internet access fees, backhaul communications for the signal system were provided via a
connection into PennDOT’s service connection for the CCTV.

Social/Economic Considerations

Because the DDI is a relatively new interchange configuration in the United States with only one in
Pennsylvania at the time of design, educating the public on how a DDI works was critical. Several
meetings were held with public officials, the general public and special purpose meetings with leaders
from the Amish community. Diagrams and a brochure were utilized to convey the project intent and
DDI operation, and an instructional video provided additional explanation and a “driver’s eye” view on
how to navigate a DDI. Based on the feedback received following the outreach events, attendees felt
more comfortable with the DDI as the correct solution. Meetings with the Amish elders allowed
designers to validate the design specific to how pedestrians, bicycle, and horse and buggy traffic would
navigate the DDI. The Amish community agreed with all the project’s provisions and were very
appreciative to be involved in the design process.

The project also had to account for economic impacts based on projected development within the area
particularly a 69 acre parcel at the eastern limit of the project. The project also accommodated all
current businesses ensuring economic viability remained for the businesses within the project limits as
well as along the network that utilizes the interchange.
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Safety

The primary purpose of the project was to improve safety. The predominate crash types were
angle/left-turn and rear end crashes at the ramp terminal intersections, which commonly result in
injuries. The design team felt that the best way to mitigate these crashes was to reduce the number of
conflict points within the interchange and eliminate the left-turn/through conflicts along SR 0322. The
DDI interchange configuration was the perfect solution to address these safety deficiencies as it reduces
the number of conflict points from 28 to 14 as compared to the previous diamond interchange. Data
collected following conversion to the DDI configuration has shown the project to be a big success as
total crashes and angle crashes decreased by 50 percent in the second half of 2021 when compared to
a 3-year period prior to construction.

Other project elements contributing to improved safety included the installation of radar detection,
emergency vehicle preemption, flashing yellow arrow indications at adjacent signals, highway lighting
along SR 0322 and at critical ramp decision points, and enhanced signing (including overhead guide
signs) and pavement markings.

Aesthetics and Sustainable Features

Ramp islands utilized a decorative rock surface treatment coordinated with Ephrata Township to
reduce the need for maintenance and improve the aesthetic of this frequent entrance point to local
communities in the area.

Meeting and Exceeding Owner’s/Clients Needs

As determined at the onset of the project, PennDOT District 8 sought to deliver a timely and cost-
effective project that would improve safety, maintain or improve operations, and accommodate all
modes of transportation at the interchange while also improving public understanding of this new
innovative configuration. The DDI was opened to traffic on May 17, 2021, ahead of schedule. It was the
second DDI opened to traffic in Pennsylvania and the first in the region. As expected, public reactions
were initially mixed as the traveling public utilized the DDI for what was likely their first time in an
interchange of this type. Observations and public feedback over the next few days and months
indicated that the public was navigating the DDI successfully as they became more familiar with the
interchange. Fast forward 4 months to August 2021 and overall, the reviews seem positive with drivers
having become more familiar with the interchange.  The project met and exceeded the goals set at the
onset of the project. Total crashes and angle crashes were documented as having a significant decrease
following conversion to the DDI configuration. Vehicular traffic is moving more efficiently (10% travel
time reduction along SR 0322 during peak periods), and pedestrian, bicycle and horse and buggy traffic
have safe connections through the interchange. The project was completed within 2% of the estimated
budget and at a fraction of the cost of a complete interchange reconstruction.



 
 

 
December 13, 2022 

 
 

Re:  ASHE 2023 National Project of the Year Nomination 

To ASHE Harrisburg Section: 
 

The Pennsylvania Department of Transportation Engineering District 8-0 is pleased to endorse 
Whitman, Requardt, and Associates LLP (WRA) and State Route 0322 Section 036 Diverging 
Diamond Interchange project for consideration in the ASHE Harrisburg Section 2023 National 
Project of the Year Award. 

 
State Route 322 Section 036 Diverging Diamond Interchange is a safety improvement project. 
The project's first goal is improving safety while secondary improvements to maintain or 
improve traffic operations. The project converted a traditional diamond interchange into a DDI 
configuration to reduce the number of conflict points which increased safety. The location of 
this innovated design is unique since the design team had to accommodate not only vehicles but 
also pedestrians, bicyclist and the Amish Community horse and buggy traffic. 

 
Whitman, Requardt and Associates and their team overcame many challenges with the innovated     
DDI design such as utility conflicts and traffic control configuration. The design team provided a 
project that was constructed easily without any issues. The final diamond configuration has been 
receiving positive feedback from the public. The design team is very knowledgeable on the 
engineering design process and specifically this innovated design. The project was delivered on 
time for the District without any complications proving WRA as a reliable firm the District can 
call upon for delivering future projects.  The project was substantially completed and opened by 
the December 31, 2022.   

 
We commend their personnel for their outstanding dedication and performance and we are 
proud to support Whitman, Requardt, and Associates application of State Route 0322 Section 
036 Diverging Diamond Interchange in the ASHE 2023 Project of the Year nomination. 

 
 

Very truly yours, 
 
 
Christopher J. Kufro, P.E. 
District Executive 













SR 322 Interchange Pre-Construction 



SR 322 Interchange High Crash Left-Turn Movement (Pre-Construction) 



SR 322 Interchange Prevalent Horse and Buggy Traffic (Pre-Construction) 



                                                         Horse and Buggy Traffic Utilizing Shoulder 

 

 

 



Completed SR 322 DDI 
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