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 Threatened and Endangered Species 

 Geological Hazards 

 Floodplains 

 Cultural Resources 

 Hazardous Materials 

A Cost Analysis section that provides comparative conceptual-level costs follows the 

Environmental Resources section. The alternatives analysis and cost estimating was conducted 

at a level of detail sufficient to compare broadly the alternatives with one another. It is a 

greater level of analysis detail than typically used in comprehensive land use and transportation 

planning, but is a substantially less detailed analysis than expected in analyzing the specific 

impacts of a proposed project design where more exact right-of-way lines, construction limits, 

and facility geometry and design features are known. A summary Evaluation Matrix section 

completes the analysis portion of this report.  

The last three sections of the main body of this report consist of: 

 Public Involvement Summary 

 Narrative on Future Project Development that identifies potential next steps, including 

studies needed to support selection of a preferred alternative 

 References used to develop this report 

Finally, Appendices A through F provide additional background and supporting technical 

documentation that was used to inform the development of this report.  

GEOMORPHIC AND HYDROLOGIC ASSESSMENT   

This section presents a summary of the geomorphic and hydrologic conditions in the study area, 

and focuses on the two bridge crossing areas: the existing Sandy River Bridge crossing on Lolo 

Pass Road, and a new bridge crossing upstream of the existing crossing (See Figure 2). A 

memorandum summarizing the geomorphic and hydrologic assessment is attached in 

Appendix C.  

The Sandy River and its tributaries originate high on the western slopes of Mount Hood from 

the Sandy, Palmer, Reid and Zigzag glaciers.  The Sandy River transports large amounts of 

sediment during the spring and summer months, and during large floods.  The sediment 

supplied by the glaciers and the surrounding steep, erodible slopes can migrate downstream in 

waves, resulting in localized rise and then fall of the channel bed elevations.  As the river 

evolves, channel erosion and hillside erosion also contribute to the development of debris 

torrents and localized deposition along segments of the river.  High flood waters, combined 
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with these changes to the channel, have caused damage to Lolo Pass Road on a number of 

occasions.   

Erosion of channel banks and channel bottoms, deposition of large amounts of material in the 

channel, and channel migration or avulsion pose a special problem within the Sandy River.  

Roads, bridges, homes and other infrastructure can be lost due to these catastrophic changes. 

Traditional Federal Emergency Management Agency (FEMA) floodplain mapping does not 

address this type of condition.  The erosion and channel migration within the Sandy River can 

quickly alter or create new adjacent flood-prone areas and hazards beyond the limits of the 

FEMA-mapped floodplain.  To better prepare for and anticipate hazards within the Sandy River 

Basin, flood hazard mapping needs to be modified to more clearly represent areas that are 

vulnerable to future floods and changes in the river.   

The Oregon Department of Geology & Mineral Industries (DOGAMI) has been contracted to 

remap the Sandy River Basin to provide a better understanding of the river movements and 

associated hazards.  Preliminary channel migration hazard maps prepared by DOGAMI extend 

through only the southern half of the study area, just north of the Sandy River (Lolo Pass Road) 

Bridge.   

EXISTING BRIDGE LOCATION 

The bridge crossing the Sandy River at Lolo Pass Road was reconstructed in 1965 following 

damages resulting from the December 1964 flood. The bridge has a span length of 80 feet 

supported by vertical concrete abutments with wing walls (see Figure 7). However, accounting 

for the bridge skew angle of 30 degrees, the width of the bridge opening across the river flow is 

only 70 feet. The low chord of the bridge (the low point on the beams underneath the bridge) is 

at an elevation of 1,459.6 feet and approximately 14.5 feet above the channel at the cross-

section upstream of the bridge (See Figure 8). 
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Figure 7. Photo looking upstream at the Lolo Pass Road bridge crossing the Sandy River near 
RM 43.7 

 

At the bridge, the river flows through a single-stem channel that is deeply incised between two 

terraces. The north terrace is composed of fill materials brought in to repair the bridge 

following the 1964 storm. The south terrace is composed of fill underlain by native soils. The 

channel/terrace/bridge embankment topography forms a narrow flow constriction, or pinch 

point, through which the velocities of most high stage flows accelerate. Both the existing height 

and the topographic pinch point cause an upstream backwater condition that induces bed load 

(material carried by the stream) in transport to deposit on the channel floor upstream of the 

crossing. The depositional zone is prone to channel widening caused by aggradation (deposition 

of sediment) and by northward channel migration. The northward channel migration and debris 

flows caused substantial damage to Lolo Pass Road above the existing Sandy River Bridge (from 

River Mile (RM) 43.75 to RM 44.2) during the 1964, 1996, and 2011 storm events. 

As shown in Figure 8, an avulsion channel (area where the river is likely to relocate in a future 

flooding event) is situated on the north side of the bridge between East Lolo Pass Road and 

Clear Creek. This avulsion channel poses a substantial risk to the existing bridge and road 

alignment. Before the 1964 storm, the avulsion channel was cut off from the main stem by East 

Lolo Pass Road. This channel is known to have received main stem flow during the 1964 storm; 

it received overbank storm flow during the period when the East Lolo Pass Road and 

embankment were breached. Conditions in 2015 are essentially the same as they were in 1964. 

The avulsion channel could receive main stem flow from any number of sites along East Lolo 

Pass Road (from RM 43.75 to RM 44.4) that are susceptible to damage from channel migration. 
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Figure 8. Relative Elevation Map of the Existing Sandy River Bridge Crossing at Lolo Pass Road 
near RM 43.7.  

 

The results of the geomorphic/hydraulic analyses indicate the safest bridge/road alignment is 

one that routes the road along the high ground situated between the avulsion channel and 

Clear Creek (see Figure 9). The design alternative to widen the existing crossing with two, 200-

foot bridges would certainly yield an improvement of flood conveyance through the crossing 

compared to existing conditions. Improvements to the bridge, however, are not enough to 

maintain safe access along this alignment given the number of erosion hazards affecting the 

road for nearly a mile upstream. At present the channel impinges on the road corridor 

upstream of the crossing near RM 43.8 and RM 44.1. Additional avulsion hazards are present 

throughout the reach where rapid shifts in the channel alignment could result in road damage 

from a single storm event.  Any alternative in consideration that retains a road alignment in the 

valley bottom between the Sandy River and Clear Creek must acknowledge the ongoing 

maintenance costs to address erosion and damages to the roadway as occurred in 1964 and 

2011. 
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Figure 9. Conceptual sketch of a widened bridge span at the existing crossing near RM 43.7  

 

ZIGZAG MOUNTAIN ALTERNATIVES: PROPOSED NEW BRIDGE LOCATION 

The reconnaissance report (see Appendix A) developed for this project identifies a potential 

alternative that is approximately 1 mile upstream of the existing bridge; the proposed crossing 

is near RM 44.7.2 Selecting the upstream bridge location was accomplished by combining on-

site field work, study of hydrologic and geomorphic conditions, and review of published data. 

Current FEMA maps were reviewed to identify flood hazard zones within the study area.  

The overall channel migration zone through the study area does not appear to have any 

confined or narrow areas ideal for a crossing. However, there are several locations where the 

channel has maintained a more consistent and confined route within the last 50 years. One 

location, in the vicinity of the east end of Autumn Lane, appears to provide the best 

opportunity for a crossing location with a narrow flood hazard zone combined with a more 

confined recent historic channel migration zone (approximately 250 foot width). The alignment 

                                                       

2 The red line shows the initial proposed crossing (pushed slightly downstream based on design constraints. 

Current crossing location is near RM 44.6).   
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of this alternative parallels the south side of the Sandy River upstream to the end of Autumn 

Lane, turns northwesterly across the active channel and valley bottom, and then climbs upslope 

to merge with the existing road alignment on the north side of the valley (see Figure 2 and 

Figure 10).  

LIDAR mapping shows an old abandoned channel within the channel migration zone north of 

the potential bridge site (the avulsion zone identified in the geomorphic and hydraulic section 

of this report). The potential for the river to shift into this old channel during the next flood is 

high. The channel migrated approximately 80 to 100 feet towards the right bank at the 

proposed bridge location in the 2011 flood.  

Figure 10. Map of the Upper Sandy River showing relative ground surface elevations.  

 

The proposed bridge location is in a very dynamic section of the river that is subject to periodic 

episodes of accelerated channel migration and sudden avulsion. The proposed site includes the 

main stem channel and a potential avulsion channel located on the north alluvial terrace. In this 

river section, there are two directional trends of migration, downstream (west) and lateral 

(north). These trends indicate that as the large bend situated upstream of the proposed 

crossing approaches the crossing alignment it will engage the full width of the currently active 

channel. They also indicate that the avulsion channel will receive main stem flow during a 

scenario in which the channel upstream of the alignment is substantially aggraded (raised) 
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during a 100-year storm event. Geomorphic and hydraulic analyses both indicate that the 

bridge design should span the currently active main stem channel and the full width of the 

potential avulsion channel (see Figure 10 and Figure 11). Over time, the Sandy River is expected 

to migrate laterally and reoccupy the historic flowpath on the north of the valley.  Therefore, an 

open flowpath to the historical channel feature should be included in the road design criteria. 

The upper panel of Figure 11 shows the baseline channel geometry and predicted water surface 

elevation for the 100-year recurrence interval peak discharge (Q100). The lower panel of Figure 

11 shows the representation of a future scenario with deposition of 8-feet of sediment 

resulting in aggradation of the active channel and the resulting Q100 water surface. 

Figure 11. Cross-sectional profile through the proposed alternative bridge crossing near RM 
44.7.   
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Compared to the alternative at the existing crossing, the proposed bridge location near RM 44.6 

minimizes the long term risk to flood and erosion hazards. The design in this segment provides 

a longer span and is more resilient to lateral channel migration.   

ENGINEERING ISSUES  

Lolo Pass Road provides public access from US 26 to the west side of the MHNF. The road is the 
sole winter access to the MHNF and to more than 200 residences, cabins and campgrounds 
north of East Barlow Trail Road.   

ROADWAY CLASSIFICATION AND DESIGN SPEED  

The Clackamas County functional class map shows Lolo Pass Road as a minor arterial north of 

East Barlow Trail Road, and it is assumed to be a rural minor arterial based on the project’s 

location outside an urban area and without urban features, such as curbs or sidewalks. The 

design of the existing roadway does not meet the basic rule (55 mph) in all locations, but where 

possible, the new or replacement roadway would be developed to meet this standard. The 

alternatives analysis assumed a design for the proposed roadway that meets AASHTO standards 

and aims for a 50 to 55 mph design speed. Design exceptions would be written as needed if this 

standard were not met. During a future design phase of the project, the applicable design 

criteria and any design exceptions would need to be finalized.  

Lolo Pass Road: 

 Functional Classification:  Rural Major Collector (FHWA) 

 Rural Minor Arterial (Clackamas County Transportation System Plan) 

 Design Speed: 55 mph  

 Surface Type: Asphalt Concrete Pavement 

 Design Volume:  3,000 Average Daily Traffic (ADT) 

DESIGN ASSUMPTIONS  

Conceptual alignments were laid out for the three primary alternatives under consideration 

based on the design criteria and findings regarding hydraulics, biological resources and other 

sensitive resources. Profile drawings and river cross-section data are presented in Appendix D.  

Table 2 presents design criteria for the proposed road work for Lolo Pass Road and the new 

alignment alternatives. The design criteria are divided into two sections:  south of East Barlow 

Trail Road (which currently has a speed order and is posted for 45 mph) and north of East 

Barlow Trail Road (which is “basic rule,” allowing 55 mph). The new roadway would have 11-
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