
 

 MEMORANDUM 
 Bill Troe, AICP 
 James Kollbaum, PE 
 12120 Shamrock Plaza 
 Suite 300 

Omaha, NE  68154 
(402) 952-2500 
(402) 334-1984 (Fax) 

 
To: Steve Gramm, PE 

Date: March 27, 2008 

Subject: 69th Street / I-29 Crossing Alternatives Review 
 
 

OOVVEERRVVIIEEWW  
The I-29 Corridor Study has recently been initiated by the South Dakota Department of 
Transportation (SDDOT) and the City of Sioux Falls to assess the transportation system needs 
for both the interstate system and arterial roadway system adjacent to the I-29 / I-229 
interchange area.  The major tasks associated with this assessment include reviewing 
improvement alternatives along three different corridors: 

• Development and evaluation of options for 69th Street crossing I-29 and I-229. 

• Development and evaluation of options for the I-29 / I-229 interchange to address the 
influence of the 69th Street crossing. 

• Development and evaluation of options for an I-29 / 85th Street interchange or an 85th 
Street crossing of I-29 only. 

This memo provides a summary of the options for a 69th Street crossing of I-29 and I-229, 
summarizing Task 1 in URS’ scope of work for the study.   

 

6699TTHH  SSTTRREEEETT  AASSSSEESSSSMMEENNTT  BBAACCKKGGRROOUUNNDD  
Several assumptions have been made in developing the design concepts for 69th Street crossing 
documented this memorandum.  These assumptions include: 

• Each alternative is developed to a concept design level, including a typical section, 
horizontal alignment, and profile.  Specific layout details are not addressed.   

• The design is based on 2-foot contour survey, accurate to plus/minus one foot. 

• The cost estimates are based on quantities calculated for eight construction items. 
Percentage increases are assumed for other design elements that are not included in this 
level of design and added to the construction item subtotal. 

• Traffic elements are estimated, and items such as auxiliary lanes and intersection controls 
have not been finalized at the point in the study. 

Transportation  



Mr. Steve Gramm  Page 2 
March 27, 2008 
 

The remainder of this report provides the following information: 

• Design criteria used in this conceptual design 

• Existing conditions / design constraints 

• A summary of 69th Street alternatives reviewed, including: 
− Engineering Evaluation of the 69th Street alternatives  
− Impacts to the existing I-29 mainline and the I-29 / I-229 interchange ramps. 

• Findings and preliminary conclusions 

 

DDEESSIIGGNN  CCRRIITTEERRIIAA  
Design criteria have been established for this study, which have been used to guide the selection 
of elements / standards used for the conceptual design of the 69th Street crossing options.  
Typically, project design criteria follow the standards of the agency that has jurisdiction over the 
facility.  There are two different agencies with interests / ownership at the 69th Street crossing: 

• When completed, 69th Street will be part of the Sioux Falls street system. 

• The I-29 mainline and I-29 / I-229interchange ramps are part of the SDDOT system. 
 
Both the SDDOT and city of Sioux Falls publish a Road Design Manual and/or Engineering 
Design Standards, which are similar in that they are based on the national standards set by the 
American Association of State Highway and Transportation Officials (AASHTO).  For the 69th 
Street alternatives, the city’s design criteria were used for 69th Street and SDDOT’s design 
criteria were used for I-29 and the system interchange ramps.  Table 1 reflects the design criteria 
used on the study, dividing the criteria into: 

• Design Controls, the general roadway design standards that will dictate the more detailed 
design criteria elements  

• Alignment Elements 

• Roadway Elements 
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Table 1.  69th Street Alternatives Concept Development Design Criteria 
Design Criteria by 

Roadway 
Design Element 69th Street I-29 & I-229 Source 

Roadway Classification Arterial Interstate Sioux Falls Design Standards 2007 
AASHTO PGDHS 2004, Ch. 1 

Design Speed 45 mph 75mph  

Posted Speed 40 mph 65mph  

D
es

ig
n 

C
on

tr
ol

 

Design Vehicle WB-50 WB-67  

Minimum Stopping Sight Distance (grade < ±3%) 360’ 820’ AASHTO PGDHS 2004, Exhibit 3-1 

Minimum Horizontal Radius w/o superelevation 1039’ N/A 
AASHTO PGDHS 2004, Exhibit 3-
16 

Maximum Horizontal Deflection Angle w/o 
Curve 2° 15’ 

Sioux Falls Design Standards 2007, 
SDDOT Road Design Manual 5-3 

Minimum Tangent Length 132’ 220’  

Mid-Block 6% 4% Maximum Grade 

Intersection Approach 
(Arterial cross street) 2% N/A 

Sioux Falls Design Standards 2007, 
SDDOT Road Design Manual 6-8 

Desirable 0.5% Minimum Grade 

Minimum 0.3% 

Sioux Falls Design Standards 2007, 
SDDOT Road Design Manual 6-10 

Minimum Vertical Curve Length 135’ 225’  

Crest 61 312 Vertical Curve 
(min. K-value) Sag 79 206 

AASHTO PGDHS 2004, Exhibit 3-
72 & 3-75, SDDOT Road Design 
Manual 6-16 

Maximum Grade Break w/o Vertical Curve 0.8% N/A Sioux Falls Design Standards 2007 

Intersection Angle 90° ± 10° N/A Sioux Falls Design Standards 2007 

A
lig

nm
en

t E
le

m
en

ts
 

Minimum Vertical Clearance 17.4’ SDDOT criteria for Solberg project 

Number of Arterial / Mainline Travel Lanes 4 
Sioux Falls Design Standards 

2007 

Travel Lane Width 12’ 
Sioux Falls Design Standards 

2007 

Minimum Detached Sidewalk Width 5’ N/A Sioux Falls Design Standards 2007 

Minimum 4’ 30’ Median Width 
(measured from 
edge of lane) Intersection with left turn 

bays 16’ N/A 

SDDOT criteria for Solberg project, 
SDDOT Road Design Manual 7-17 

Minimum 1.5% Cross Slope 
(Normal Crown) Maximum 3% 

2% 
Sioux Falls Design Standards 2007, 
SDDOT Road Design Manual 7-4 R

oa
dw

ay
 E

le
m

en
ts

 

Clear Zone Requirement (ADT > 6,000 vpd) 
22’ 30’ 

AASHTO Roadside Design Guide 
2002, Table 3.1, SDDOT Road 
Design Manual 10-4 
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Table 1.  69th Street Alternatives Concept Development Design Criteria (continued) 
Design Element Design Criteria Source 

Cut Slopes 3:1 5:1 Sideslope 
Requirement Fill Slopes 3:1 6:1 to Clear 

Zone, 3:1 

SDDOT Road Design Manual 7-10, 
7-12 

Transition Taper Length 30:1 75:1 Sioux Falls Design Standards 2007, 
SDDOT Road Design Manual 12-26 

Local 1%:25’ 

Collector 1%:37.5’ 

Cross Slope Rate 
of Change at 
Intersections 

Arterial 1%:56.5’ 

N/A 

Sioux Falls Design Standards 2007 

Approach Directional 
DHV >1200 Right Turn 

Auxiliary Lane 
Warrant 

Movement DHV >60 

See figure 
12-12 in 
SDDOT 

Road Design 
Manual 

Sioux Falls Design Standards 2007,  
 SDDOT Road Design Manual 

Approach Directional 
DHV >900 Left Turn Auxiliary 

Lane Warrant 

Movement DHV >60 

See figure 
12-11 in 
SDDOT 

Road Design 
Manual 

Sioux Falls Design Standards 2007,  
 SDDOT Road Design Manual 

Lane Length 225’ 395’ Deceleration Lane 

Taper Length 180’ 195’ 

Sioux Falls Design Standards 2007, 
SDDOT Road Design Manual 12-26 

Collector 30’ 

R
oa

dw
ay

 E
le
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en

ts
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Curb Return Radii 

Arterial 35’ 
N/A 

Sioux Falls Design Standards 2007, 
SDDOT Road Design Manual 12-10 

 
 

PPRREELLIIMMIINNAARRYY  6699TTHH  SSTTRREEEETT  CCRROOSSSSIINNGG  AASSSSEESSSSMMEENNTT  
Four improvement alternatives have been developed for a 69th Street crossing of I-29 and I-229.  
The purpose of the crossing assessment is to not only review how each crossing alternative 
performs on its own, but also includes an assessment of how each alternative impacts: 

• The operation of the existing I-29 mainline and I-29/I-229 interchange, including: 
− A summary of any needed changes to mainline or ramp alignment. 
− A summary of potential impacts to interstate traffic flow during 69th Street 

construction. 
• The constructability of overpass and underpass concepts at Solberg – Tallgrass / I-229.   

• Impacts to surrounding planned developments, specifically the proposed Sanford and 
Sunset Meadows developments on either side of I-29.   
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There are three potential profiles that were investigated for the 69th Street section-line crossing:   

• Depressing 69th Street to pass under the existing interchange ramps and mainline lanes.  
This alternative would require that the I-29 mainline and the I-29/I-229 ramps be put on 
structures.  A plan view of this alternative is documented in Figure 1 and the alternative 
profile in Figure 2. 

• Elevating 69th Street to pass over the existing interchange (level 3).  A plan view of this 
alternative is documented in Figure 3 and the alternative profile in Figure 4. 

• Passing through the interchange at essentially the existing grade (level 1).  A plan view of 
this alternative is documented in Figure 5 and the alternative profile in Figure 6. 

A fourth crossing option was considered, whereby the horizontal alignment of 69th Street would 
curve to the south so that the roadway could overpass I-29 and the ramps with shorter bridge 
structures compared to the overpass alternative considered along the section line.  A plan view of 
this concept is illustrated in Figure 7, and the profile associated with this fourth option is 
provided in Figure 8. 
 
Evaluation criteria were selected to provide a basis for comparing the conceptual design of each 
alternative.  The criteria examined were: 

• Adjacent impacts to natural and built environment 

• Maximum profile grade 

• Concept constructability 

• Construction cost 

• Impacts to the interstate mainline and interchange 

• Impacts to / implications for the Solberg-Tallgrass project 

• Accessibility to adjacent land 

This assessment is documented in Table 2 for all four crossing alternatives. 
 

FFIINNDDIINNGGSS  FFRROOMM  PPRREELLIIMMIINNAARRYY  EEVVAALLUUAATTIIOONN  
The purpose of the initial assessment of I-29 and I-229 crossing alternatives at/near 69th Street is 
to complete a rigorous enough review of the universe of alternative that it can be logically 
determined whether an idea/alternative identified contains any fatal flaws. The intent is not to 
provide an assessment to the depth and breadth that can yield identification of “the” locally 
preferred alternative. Determination of the locally preferred alternative for a crossing through 
evaluating 69th Street in isolation has the potential to yield a flawed concept in that: 

• A good share of the crossing alternatives identified to date, or that may be identified in the 
future, will impact or be impacted by I-29 and/or I-229. As I-29 and I-229 are regional 
corridors, the future needs in these corridors will be influenced by activities outside the 
immediate area surrounding the system interchange and the 69th Street corridor. If the I-29 
or I-229 interchange or mainline needs, which have not been determined at this point, 
result  



Figure 1.  69th Street / I-29 Underpass 
Conceptual Plan View
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in selection of a recommended alternative that negatively impacts the feasibility of one or 
more of the 69th Street crossing alternatives, the potential for interstate-related impacts 
should be taken into account in the 69th Street corridor improvement selection process. 

• Needs through the I-29/I-229 system interchange will be influenced by whether or not an 
interchange is to be included at I-29/85th Street and if an interchange is included, by the 
configuration of the interchange (i.e. folded diamond, single point urban, diamond, etc.). 
As previously stated, due to their proximity some configurations of the I-29 and I-229 
mainline and/or interchange ramps have the potential to negatively impact the feasibility of 
or be negatively impacted by several of the 69th Street crossing alternatives. Thus, a 
preferred alternative for the 69th Street crossing may not be identified without taking into 
account the potential for negative impacts from I-29/85th Street interchange (and 
subsequently the possibility of changes to the I-29/I-229 system interchange) on the range 
of 69th Street crossings, which have not be determined at this stage. 

 
In addition to incorporating the potential for positive and negative impacts from the possible 
inclusion of an I-29/85th Street interchange and the impacts associated with possible changes to 
the I-29/I-229 system interchange into the decision-making process for the 69th Street corridor 
connection across I-29 and I-229, other corridor specific factors are included in the initial/fatal 
flaw screening, including: 

• Engineering feasibility: While it could be argued that the significance of the regional 
economic benefit associated with the development concepts outlined for areas adjacent to 
69th Street or in the 69th Street travelshed warrant consideration of unconventional/ 
extreme/unique/ design elements involving a greater investment (public or private) and an 
engineering solution can be found for almost any issue, there are certain thresholds that 
create a logical division between reasonable and unreasonable choices. Some of these 
thresholds are documented in the design criteria such as maximum and minimum profile 
grades, minimum curve radii, minimum vertical clearance, etc., while others require more 
qualitative use of engineering and economic return judgment. In the initial 69th Street 
alternatives screening, assessments requiring employment of both of these general 
requirements were completed. Thus, it is possible to develop an argument that none of the 
alternatives contain a fatal flaw from an engineering feasibility perspective, because: 
− A potential engineering solution could be found for almost any issue identified. 
− These engineering solutions may be unique to the specific application/ location and 

while unconventional elsewhere in the metro, the region or the state, could be 
considered in support of a unique economic development opportunity that has been 
proposed for the study area. 

The SDDOT and city staff/administration have the responsibility to balance the goals of 
economic development with the extent to which unconventional (at least for Sioux Falls, 
South Dakota or the level of traffic service provided) design ideas are needed to provide 
for the crossing route.  
 
In addition to the elements that require engineering judgment as to whether the benefits 
have the potential to outweigh the costs associated with capital investments and operations 
and maintenance, the alternatives were evaluated relative to local/state design criteria. A 
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fatal flaw in an alternative reflects conditions where the design standards are not being met, 
or when only marginally acceptable conditions could be provided due to constraints created 
by topography, other regional roadways, other developments, etc. Reasonable levels of 
impact that include additional property acquisition (including buildings) for right-of-way, 
minor to moderate reconstruction of regional transportation facilities and use of more 
expensive design elements such as retaining walls and structures instead of earth fill.   

• Cost: Including the capital construction cost level of future operations and maintenance 
costs and right-of-way acquisition.  The SDDOT and city staff/administration have the 
responsibility to balance the goals of economic development with short term capital 
investments and the long term maintenance and operations activities and costs of the 
solution and be able to defend the recommendation to stakeholders, agencies and 
community leaders in other areas that share funding resources. 

• Potential for immitigable impacts to critical environmental features. 

Outlined in the following section are the preliminary findings and conclusions developed 
through the initial screening of each of the four 69th Street interstate crossing concepts.  As the 
goal of this level of the alternatives analysis is to determine which of the alternatives, if any, 
reasonably address area needs relative to the evaluation criteria. Thus, would be retained for 
additional more detailed analysis and which alternatives contain fatal flaws and would be 
dismissed from consideration. 
 

69TH STREET DEPRESSED UNDERPASS 
While this alternative would, relative to the other concepts, minimize the visual impacts that 
have been raised as a concern by adjacent development interests, the concept contains a number 
of issues that URS would categorize as fatal flaws. We need to reiterate that arguments could be 
made that engineering solutions could be developed for each of these identified fatal flaws, but 
this alternatives assessment needs to include degree to which the potential engineering solutions 
would deviate from accepted practice in the region and the potential downsize for the community 
of implementation versus the access benefits to the adjacent properties. Listed below are those 
concerns associated with the concept that URS would categorize as fatal flaws:  

• A 16 inch high pressure gas line (Northern Natural Gas) crosses the 69th Street alignment 
approximately 325’ east of the I-29 to I-229 northbound off-ramp.  This gas line is buried 
between four and seven feet deep at the crossing of 69th Street. Based on the profile grade 
developed for the alternative, 69th Street would be approximately 16 feet below grade at 
this point. Thus, the pipeline would need to be relocated, which could include: 

−  Retain the alignment, but lower the elevation of the pipe to a similar four to six feet 
deeper than the road. This would put the pipe at a depth of over 20 feet as it crosses 
69th Street, which would increase the difficulty of gaining access for maintenance 
and/or repair. 

− Relocate the pipe to avoid the conflict. The alignment of the pipe could be moved east 
and reburied below the elevation of 69th Street.  This alternative could impact Sanford 
site development. 

• While it meets the design threshold, the sight distance for eastbound 69th Street traffic as it 
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approached Tallgrass Avenue is very close to the minimum design standard, which raises a 
safety issue flag.  Additional sight distance can be obtained by lengthening the vertical 
curve, but that would move the point where the 69th Street vertical alignment matches 
existing grades closer to the 69th Street/Tallgrass Avenue intersection.  

• The proposed vertical profile of 69th Street under the I-29/I-229 interchange is below the 
water table and will require extensive dewatering during construction. 

• As the profile of the 69th Street alignment is well below the water table, groundwater 
gathering in the tunnel will create a 24 hour a day, seven day a week requirement of 
removing the collected water. It has been acknowledged that mechanical and gravity flow 
systems to address the groundwater issue could be devised, but the deviation from general 
practices in the region that these solutions represents is substantial and there are significant 
concerns associated with the solutions, including: 
− Mechanical pump systems: 

 Currently, there are no roadway underpass pump systems in place in Sioux Falls.  
Staff would have to be trained and be on-call in case of an emergency with the 
pump system. 

 As the system would include pumps, which would likely be running constantly, the 
system will need maintenance and as the system is mechanical there is the potential 
for a failure. If or when a failure occurs water will gather in the underpass, possibly 
making it impassible as long as the system is down. While failures would not likely 
occur often, 69th Street is functionally classified as an arterial that serves a wide 
travelshed and any closure would create congestion issues on other routes. 

 System design would need to include redundant back-up pumps and back-up power 
supply, adding to system capital and maintenance costs. 

 An appropriate outfall that can handle the water needs to be located. Simply 
discharging the water into a pond or stream would result in ice dam issues during 
the winter months, as the pumps would be running all winter. 

 As the tunnel represents the lowest elevation in the corridor, stormwater will drain 
into the tunnel. Thus, the system would need to be sized to accommodate 
stormwater, which could be more significant major event issue than the need to 
continually remove collecting groundwater.. 

− A gravity flow drainage system: While the low point in the tunnel section would be 
approximately 30 feet below the existing grade, a gravity flow drainage system could 
still be used to remove the groundwater that would collect. The issue is locating an 
acceptable outflow that would be at a lower elevation than the bottom of the tunnel 
(1455 feet) and could be accessed with a pipe that travels down hill. The nearest 
outflow location that meets the requirement is the existing drainage channel under I-
229 just west of Louise Avenue, which is about 6000 feet away.  While other parts of 
69th Street and adjacent areas could also connect to this pipe, the cost of the system 
relative to drainage area is way out of balance relative to what is done in the remainder 
of region. As with the mechanical system, the gravity flow system would need to be 
sized to also accommodate stormwater. 

• Proximity of the new I-29 / 69th Street bridges to the existing I-29 / I-229 bridges could 
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present construction challenges.  From a construction phasing perspective it would be 
better to reconstruct the I-29 bridges to span both 69th Street and I-229. 

 

69TH STREET AT-GRADE UNDERPASS 
A number of concept design issues have been identified with this alternative, but none of them 
have been categorized as fatal flaws in the concept. Issues to be addressed in on-going analysis 
include: 

• The initial design concepts were prepared assuming minimizing the impact areas to the 
mainline and to the ramps. For this alternative bridges would need to be added to both the 
I-29 mainline and on the I-29/I-229 ramps. The initial design concepts attempted to 
minimize the bridge lengths, and for the I-29 mainline reconstruction of the bridges was 
not assumed to be required. This assumption took into account the elevation of the 
mainline relative to the need to provide 17.4 feet of vertical clearance between 69th Street 
and the bottom of an I-29 bridge. The 69th Street profile grade through the interchange area 
is 0.3%, which is less than the desirable for drainage purposes.  In order to achieve the 
desirable grade for drainage (0.5%) the I-29 vertical profile would need to be raised 
approximately four feet. 

• The maximum grade on Ramp C is 5%, which is the maximum grade allowable.  In order 
to reduce this grade it would be necessary to raise the I-29 vertical profile by about one 
foot. This change is consistent with the change that would be needed to obtain an 
appropriate profile grade on 69th Street through the interchange area. 

• The maximum grade on Ramp G is 6%, which exceeding design parameters.  In order to 
reduce this grade it would be necessary to raise the I-29 vertical profile by two feet, again 
consistent with other changes to the profile that would be suggested if this alternative is 
selected. 

• Proximity of the new I-29/69th Street bridges to the existing I-29/I-229 bridges could 
present construction challenges.  From a construction phasing perspective it would be 
better to reconstruct the I-29 bridges to span both 69th Street and I-229, but additional 
engineering is required before this conclusion can really be drawn. 

While the concept has several design issues that would need to be addressed, no fatal flaws have 
been identified and the alternative should be retained for additional assessment. 
 
 
69TH STREET OVERPASS ON SECTION LINE 

The 69th Street bridge that crosses the I-29/I-229 system interchange is estimated to be almost 
1200 feet long, which would make it one of the longest bridges in the Sioux Falls area. In 
addition, relative to the ground elevation, the 69th Street bridge elevation would be one of the 
highest in Sioux Falls. The high elevation of the bridge is created by the third level through the 
interchange that the bridge would represent (first level - I-229 ramps, second level I-29 bridge, 
third level – 69th Street).  The height of the bridge is not necessarily a fatal flaw issue, but the 
length of the bridge results in a high construction cost, increased maintenance costs, and 
potential safety issues associated with bridge icing in the winter. The combination of these issues 
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border on the threshold of concluding the alternative is fatally flawed. Add to the assessment that 
it would not be feasible to provide a direct connection between 69th Street and the developments 
located along 69th Street west of Tallgrass Avenue (due to substantial elevation differences 
between the current ground elevation and the identified overpass height at the suggested access 
point). 

The concept also has the potential to complicate the range of alternatives that could be 
implemented for improvements to the I-29/I-229 system interchange. The 69th Street overpass 
alternative would result in creating a third level to the present interchange on the section line. 
This third level would negatively impact the feasibility of using a directional flyover in some 
configurations because the flyover would need to go to a fourth level. In this configuration it 
would be difficult to meet the interstate design criteria for grade between the system interchange 
and I-229/Louise Avenue. 
 
Based on the cumulative affects of the listed issues, URS recommends that this alternative be 
eliminated from additional analysis. 

 

69TH STREET OVERPASS – SOUTHERN ALIGNMENT 
The southern alignment of this alternative was 
developed to minimize the 69th Street bridge 
heights and lengths.  The 69th Street bridges 
would be on a second level while I-29 mainline 
and the I-29/I-229 system ramps are on the 
first level. The primary concern with this 
alternative is the level of impact to the 
proposed development plan for the Sanford 
Research Park. The alignment of the corridor 
as proposed would impact three buildings (see 
plan to right). The impacts to adjacent 
properties represent a flaw, however as the site 
plan has not been set URS does not believe the 
flaw is fatal. From an engineering and cost 
perspective, this alternative is one of the more 
favorable of the range. Thus, the feasibility of 
modifying the development concept should be exhausted for considering modification of the 
concept. 
 
 

AACCTTIIOONN  RREEQQUUEESSTTEEDD  
The material presented in this memorandum will be the topic of discussion at the next Steering 
Committee meeting.  If you have any questions about the concepts, please contact Bill at (402) 
952-2522 or Jim at (402) 952-2556. 
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