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INTRODUCTION 

Executive Order (EO) 11988 (“Floodplain Management”) requires the National Park 
Service (NPS) and other agencies to evaluate the likely impacts of actions in floodplains. It 
is NPS policy to preserve floodplain values and minimize potentially hazardous conditions 
associated with flooding. If a proposed action is in an applicable regulatory floodplain, 
then flood conditions and associated hazards must be quantified, and a formal Statement 
of Findings (SOF) must be prepared. The NPS Procedural Manual #77-2, Floodplain 
Management provides direction for the preparation of a floodplain SOF. This SOF has 
been prepared for proposed work on the Nisqually to Paradise Road in Mount Rainier 
National Park in compliance with EO 11988 and with Procedural Manual #77-2. 

PROPOSED ACTION 

The NPS is proposing resurfacing, restoration, and repairing 17.6 miles of the Nisqually – 
Paradise Road (road) between the Nisqually Entrance and the developed area at Paradise. 
Rehabilitation of the road is needed because structural and design deficiencies in the road 
are accelerating deterioration. Deficiencies include inadequate drainage, surface slumps, 
soft spots, pavement warping and cracking, slope instability, and other structural problems 
that require attention. The proposed project also includes paving the 1.0-mile Ricksecker 
Point spur loop and the 2.2-mile Paradise Valley Road.  

In addition, rehabilitation work includes replacement of an existing concrete culvert in 
New Tahoma Creek with a larger culvert and improving the ability to pass flood flows at 
Kautz Creek. Both of these activities would occur within the estimated floodplain of 
Tahoma Creek and Kautz Creek. The Federal Emergency Management Agency maintains 
Flood Insurance Rate Maps for floodplains, but no floodplain maps have been developed 
for the project area. The proposed work at these drainages is needed to better protect the 
road from future damage due to high streamflows by developing more sustainable 
protective measures. Following are descriptions of the locations, proposed work, and flood 
risk. 

New Tahoma Creek 
Existing Conditions 
The New Tahoma Creek crossing of the Nisqually – Paradise Road is about 1 mile east of 
the Nisqually Entrance near the intersection with the West Side Road. Tahoma Creek 
crosses the road about 750 feet east of New Tahoma Creek. Under normal flow conditions, 
New Tahoma Creek carries flow from small steep hillside drainages, but following a flood 
event in 2006, it now carries a portion of the flow from Tahoma Creek at high flows.  

The Tahoma Creek headwaters begin at Tahoma Glacier, located on the southwest flank of 
Mount Rainier. Tahoma Creek has experienced glacial outbursts and the recent flood 
event in 2006 that lead to a debris flows that closed the West Side Road and washed out 
portions of the Nisqually – Paradise Road. The 2006 flood reactivated a flood channel that 
had not had flow for hundreds of years and redirected about 20% of Tahoma Creek flow 
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to the New Tahoma channel (Kennard 2009). The flood significantly damaged the 
Nisqually – Paradise Road and overwhelmed the 170 cubic feet per second (cfs) capacity of 
the existing culvert on New Tahoma Creek. The road was repaired following the flood, but 
the culvert was not replaced. A small Veteran’s Day flood event in 2008 also directed flow 
into New Tahoma Creek, but did not result in damage to the road. Tahoma Creek and 
New Tahoma Creek are currently separated by a small deposit of unconsolidated alluvium, 
which is highly erodible during flood events. Further erosion of this material in the future 
would likely direct more flows to New Tahoma Creek. 

Preferred Alternative 
The preferred alternative includes the replacement of the existing 3-feet-high by 6-feet-
wide concrete box culvert that carries New Tahoma Creek flows under the road. A new 11-
foot-diameter corrugated metal pipe (CMP), with a capacity of 700 cfs, would be 
constructed at this location to provide improved streamflow conveyance for flows from 
periodic flood events (Figure 10). About 3 feet of the culvert would be buried to provide a 
natural stream bottom. The culvert would be designed to provide for fish passage pursuant 
to state of Washington culvert regulations (WAC 222-110-070). The culvert inlet would be 
protected with a reinforced concrete headwall with a stone veneer using existing native 
material. The culvert outlet would be protected by placing large riprap rock from the 
pavement edge to the road embankment toe and extending the riprap along the 
embankment about 60 feet west of the new culvert to 30 feet east of the new culvert. The 
proposed culvert replacement is needed to protect the road from flood damage and 
maintain a primary access route into the park for visitors, staff, and emergency vehicles. 

Flood Risk 
Estimates indicate that it would take only 4% of the flow from Tahoma Creek to exceed 
the existing culvert capacity of 170 cfs at New Tahoma Creek. At projected 2050 flows, the 
proposed new culvert with a capacity of 700 cfs would be able to pass 63% of a two-year 
flood flow and 18% of a 100-year flood event (Kennard 2009). This estimate assumes a 
completely unobstructed culvert opening and no culvert filling during the storm. However, 
a more conservative estimate indicates the proposed new culvert would likely pass 13% of 
the 100-year flood flow, and flood flows for a 10- to 25-year flood event based on the 
following assumptions: (1) the existence of a debris flow surge (which raises stream level a 
few feet above flood levels associated with precipitation solely); (2) continuing aggradation 
of Tahoma Creek at the split between it and the New Tahoma Creek; (3) ongoing erosion 
of the “barrier” between the creeks; (4) underestimation of flood flows in the Tahoma 
Creek (the U.S. Geological Survey (USGS) methodology does not account for the glacier 
source); and (5) some level of culvert blockage by rafted wood, and deposition as the 
stream backs up. 
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FIGURE 1. NEW TAHOMA CREEK CULVERT REPLACEMENT 
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Kautz Creek 
Existing Conditions 
Kautz Creek drains the Kautz Glacier and surrounding lands in the watershed on the 
southwest side of Mount Rainier. Deposits from a debris flow during a November 2006 
flood event resulted in the avulsion (the creation of a new channel) of Kautz Creek to a 
historic channel about 0.25 of a mile east of the existing Kautz Creek Bridge. The new 
channel now carries the majority of Kautz Creek flow. In 2007, two 12-foot-diameter 
CMP culverts were installed at the Kautz Creek road crossing to provide conveyance 
capacity for the streamflow from the shifted channel. In addition, a riprap-armored 
overflow ditch was constructed for conveying excess floodwater along the uphill side of 
the road east about 0.2 miles toward a sag in the road profile. Three 30-inch diameter 
CMP culverts were installed in the road sag to provide additional capacity for conveying 
flood flows. The uphill and downhill faces of the road embankment were armored for 
reducing erosion from floodwater overtopping the road. The new channel and culvert 
crossings are still vulnerable to failure from future hydrologic events that exceed the 
capacity of existing structures. Although damage was minimal, the road was inundated 
again by a relatively small flood in 2008. Failure of the existing culvert is possible from 
additional channel shifting even during small storms or from blockage of the culverts by 
rafted wood. Ongoing incision of the river channel also may contribute to failure of the 
existing system. 

Preferred Alternative 
Existing drainage structures (two 12-foot CMP’s, three 30-inch CMP, and overflow 
ditch) have a combined maximum capacity to carry about 2,290 cfs (a 40-year storm 
event) before the road would be overtopped by flood water, possibly damaging the road 
pavement and eroding the road shoulder. There is a high potential for more and possibly 
all of the Kautz Creek flow to be conveyed across the alluvial fan surface to the overflow 
ditch. The ditch lacks the capacity needed for effectively capturing and redirecting the 
flow to the road profile sag. While the recently installed conveyance system has 
improved drainage, this area remains vulnerable to failure during high flow events 
because of a lack of hydraulic capacity. Thus, the park determined that additional 
improvements are needed to protect the road and better convey flows during flood 
events. Because of the high potential for the active channel flow to shift to another 
location on the alluvial fan, it is difficult to define flood flow volumes, locations of flows, 
and the best structures and drainages to protect the road. Overflow ditch capacity can be 
increased by raising the road and/or increasing the size of the ditch; however, 
environmental and funding limitations do not allow modifications that would be cost-
effective. 

The proposed improvements to the site include filling in the existing overflow ditch and 
armoring each side of the road embankment (Figure 11). The existing 12-foot and 30-
inch-diameter culverts would be retained. Kautz Creek flood flows flow conveyed across 
the alluvial fan surface that exceed the capacity of the 12-foot diameter culverts would be 
conveyed as sheet flow across the filled-in overflow ditch and over the road. Filling in 
the overflow ditch allows the Kautz Creek flow to randomly access alluvial fan areas, in a 
more natural, unrestrained manner. The grade control established by the riprap-filled 
ditch reduces the potential for a new large primary active channel developing. The riprap 
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armoring protects the road from substantial damage during flood events, while 
minimizing resource impacts. 

Proposed armoring of the north side of the road includes filling in the existing deep 
drainage ditch with riprap to form a shallow swale that would convey normal 
stormwater runoff from the road to the three existing 30-inch-diameter culverts. Riprap 
also would be placed along north and south side of the road west of Kautz Creek for 
about 300 feet. Existing 24-inch culverts would be left in place and filled over with 
riprap. Riprap also would be placed on the south side of the road about 700 feet east of 
the Kautz Creek channel. In total, about 0.62 of an acre of riprap would be placed on 
existing fill slopes and below the toe of the fill slope. Riprap on top of the road shoulder 
would be covered with aggregate/topsoil blended material and revegetated. Impact to 
trees would minimized by selectively placing riprap to avoid tree at the toe of the fill 
slope embankment. Guardrail would be added on both sides of the road about 25 to 30 
feet on either side of the Kautz Creek channel.  

Total conveyance capacity from existing culverts would be about 2,200 cfs, or a 25-year 
flood event. Flood flows above this volume would begin to flow over the road, but with 
proposed armoring, structural impacts to the road are expected to be minor. The road 
would be closed to vehicle travel and public access when flows are anticipated to overtop 
the road. 

Flood Risk 
Channel incision, bank erosion, and woody debris recruitment is occurring upstream 
and downstream of the culverts installed in 2007. The active channel upstream of the 
road appears to be migrating east. Woody debris placement and sediment deposition in 
the active channel could result in an increased frequency of overbank flow traveling 
down the alluvial fan surface toward the road. The risk of channel avulsion occurring 
between the culverts at the road and the sag in the road to the east is high. Blockage of 
the 12-foot culverts by rafted wood (especially since the stream is incising and the 
adjacent forest is immature) also increases the flood risk and potential failure of the 
existing drainage system. The risk of flood waters exceeding the capacity of the existing 
drainage structures and overtopping and damaging the road is high, without 
improvements to the drainage capacity.  

JUSTIFICATION FOR USE OF THE FLOODPLAINS 

The Nisqually – Paradise Road currently crosses New Tahoma Creek and Tahoma Creek 
about ½ mile upstream from the where Tahoma Creek enters the Nisqually River and 
Kautz Creek about 1 mile upstream from the confluence with the Nisqually River. There 
is no place to relocate the road that would not require crossing these streams and work 
in the floodplain. 
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FIGURE 2. KAUTZ CREEK DRAINAGE IMPROVEMENTS 
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RESOURCE PROTECTION MEASURES 

The following mitigation measures would be implemented in accordance with the NPS 
floodplain guidelines and EO 11988 (“Floodplain Management”):  

• Minimal placement of fill on floodplains is anticipated; except as needed to protect 
culvert inlets and outlets at New Tahoma Creek and to armor the road side slopes at 
Kautz Creek. Free natural drainage and natural contours would be preserved to the 
extent practicable when designing and completing improvements. Previously vegetated 
areas that are disturbed would be revegetated when construction is complete.  

• The New Tahoma Creek culvert would be designed to provide fish passage. 

• Natural and cultural resources in the construction area would be protected during 
construction using best management practices (Table 2 in Environmental Assessment). 

• Instream work would be conducted from July 15 to September 15 and for culvert 
replacement on New Tahoma Creek work would be completed between August 1 and 
September 15 to protect aquatic resources and Fender’s soliperlan stonefly.  

• Construction would be halted if high precipitation event resulting in at least a 2-yer 
stormwater runoff peak rate occurs  

• Flood hazard mitigation would be provided by incorporating improved flood 
conveyance capacity for protecting life and minimizing damage to the road and natural 
resources.  

• Mitigation of flood hazards to road users would be accomplished by improved drainage 
and closure of the road during periods of very high flows if flooding is anticipated.  

COMPLIANCE 

The proposed drainage improvements would accommodate natural streamflows, as well as 
improved capacity for carrying flood flows. Improvements would not restrict the ability of the 
floodplains to convey and store floodwaters, and would not contribute to flooding during or 
after construction.  

Section 401 of the Clean Water Act requires a permit for any activity that may result in any 
discharge into the navigable waters of the United States. Pursuant to the U.S. Army Corps of 
Engineers, work on New Tahoma Creek would likely fall under Section 404 of the Clean Water 
Act Nationwide Permit 14 (Linear Transportation Projects). Therefore, Section 401 and 404 
permits would be required. Less than about 0.01 acre of riprap placement on Kautz Creek near 
the existing culverts inlet/outlet would occur within the ordinary high water mark and may 
require Section 404 or 401 permitting. 

Section 401 and 404 permits, plus the Environmental Assessment, this SOF for EO 11988 and 
Procedural Manual #77-2, Section 106 compliance, and the finding of no significant impact 
(FONSI), when signed, would complete the NEPA requirements for this project. 
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CONCLUSION 

The protection of people and property is of high priority to the park. The NPS concludes that 
the preferred alternative would reduce the potential impact to the Nisqually – Paradise Road 
from flooding. In addition, the Park Service concludes that there is no other practicable 
alternative for the location of the proposed project. With the roads designed to reduce future 
flood damage, the risk to life and property would be minimized. There would be no significant 
adverse effects on natural or beneficial floodplain values.  

Mitigation would include good design through sustainable design principles, appropriate siting, 
and best management practices during and after construction. The Park Service finds the 
proposal to be consistent with EO 11990.  
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