
  

 

 

Manastash Creek at Cove Road  
May 2011 Post Flood Investigation &  

Flood Relief Opportunities 

 
Prepared for: 

Kittitas County 
Ellensburg, WA 

 
 
 

Prepared by: 
WATERSHED Science & Engineering 

110 Prefontaine Place South, Suite 508 
Seattle, WA  98104 

 
 

December 21, 2011 



Manastash Creek  12/21/2011 
Flood Relief Evaluation 
 

i 

Acknowledgements 
 
The following staff of Watershed Science & Engineering participated in the investigation: 
 
 Jeff Johnson  Lead Investigator 

Larry Karpack  Hydrology  
Erik Ottenbreit  Engineering 
Shaina Sabatine Hydraulic Modeling 

 
 
We would like to thank the leadership and support provided by following County Employees: 
 
 Kirk Holmes  Director Public Works and Community Development 
 Doug D’Hondt  County Engineer 
 Lisa Iammarino Code Enforcement Officer 
 Jeff Watson  GIS 
 
 
We would like to thank the following Manastash area property owners for their willingness to 
share their eyewitness accounts and insights: 
 
 Wade Young   Resident at 6151 Cove Road (northwest corner of bridge) 
 Jim Repsher   Resident at 6251 Cove Road (southwest corner of bridge) 
 Erik Bakke  Resident at 6150 Cove Road (northwest corner of bridge) 
 Reesa Duncan Resident at 6320 Cove Road (southeast corner of bridge) 

Scott Younberg Resident at 130 Cedar Cove Road (upstream from Young property) 
Jennifer Hackett Resident along Hanson Road (address unknown) 

 
 
We would also like to thank: 
  
 Anna Lael  General Manager Kittitas County Conservation District 
  



Manastash Creek  12/21/2011 
Flood Relief Evaluation 
 

ii 

Table of Contents 
 

Executive Summary ...................................................................................................................... 1 
 
1. Introduction and Purpose .......................................................................................................... 4 
 
2. May 2011 Flood ........................................................................................................................ 5 

2.1 General Summary of Landowner Observations ................................................................... 5 
2.2 Flood Aerial Photos ............................................................................................................. 6 
2.3 Flood Magnitude and Frequency ......................................................................................... 6 
2.4 Post Flood Site Conditions .................................................................................................. 6 

2.4.1  Field Observations ....................................................................................................... 6 
2.4.2  August 2011 Topographic Survey ................................................................................ 7 

 
3. Cause of Flooding ..................................................................................................................... 8 

3.1 Alluvial Fan ......................................................................................................................... 8 
3.2 Sediment Source and Deposition ........................................................................................ 8 

3.2.1 Source of Sediment ...................................................................................................... 8 
3.2.2 Sediment Deposition Quantities .................................................................................... 9 
3.2.3 Explanation Why Sediment Deposited .......................................................................... 9 

3.3 Channel Capacity ................................................................................................................ 9 
3.3.1 Natural Channel Capacity ............................................................................................. 9 
3.3.2 Channel Capacity Estimates ....................................................................................... 10 
3.3.3 Influence of the Cove Road Bridge and Road ............................................................. 10 

 
4. Flood Relief Actions ................................................................................................................ 12 
 
5. Other Considerations .............................................................................................................. 18 
 
6. Conclusions ............................................................................................................................ 19 
 
7. Recommendations .................................................................................................................. 20 
 
8. References ............................................................................................................................. 22 
 

 
List of Figures 

Figure No.  

1 Location Map 

2 Property Owners in Vicinity of Cove Road that were Contacted 

3 August 2011 Topographic Survey by Encompass Engineering and Surveying 

4 Manastash Creek Alluvial Fan 

5 Shaded Relief Showing Flow Paths Down the Manastash Alluvial Fan 

6 Comparison of Historical Aerial Photographs (1954, 1977 & 2011) 

7 August 2011 Aerial Photo Showing Manastash Creek Upstream of Project 
Reach  

8 Location of New Berms and Quantity Estimates  

9 Stream Bed Profiles in the Vicinity of the Project Reach 



Manastash Creek  12/21/2011 
Flood Relief Evaluation 
 

iii 

10 Pre-Flood Spoil Pile Berms along Channel Banks Upstream of Cove Road 

11 Cross Section Through Young’s Front Yard 

12 Modified Berm Action 

13 Late 1800s Government Land Office Survey Showing Location of Manastash 
Creek 

 

 
Appendices 

Appendix  

1. Noteworthy Observations Reported by Local Residents 

2. HDR Memo – Draft Estimate of Peak Flood Flow and Probability of Recurrence 
May 15, 2011 Flood Manastash Creek, Kittitas County, Washington 

3. Brief Summary HEC-RAS Hydraulic Computer Model Development 

4. Summary Relevant Notes Found in County Bridge Maintenance Files   
 
 



Manastash Creek 
Flood Relief Evaluation 
 

1 

Executive Summary 
In May, 2011 a major flood on Manastash Creek caused significant damage to private property 
and public infrastructure.  Most of the damage occurred in the vicinity of and downstream from the 
Cove Road crossing over Manastash Creek.  To stop the flooding, excavators removed sediment 
from the stream and built flood protection berms upstream and downstream from the Cove Road 
Bridge, but because the berms were constructed as an emergency, no floodplain development 
permits were obtained from the County.  A permit is required to ensure that proper documentation 
has been submitted to demonstrate that the proposed features will not cause adverse flood 
impacts to neighboring properties.  Unfortunately, the berms are likely to cause adverse impacts 
and thus corrective action is needed.   
 
Kittitas County desired to work with local property owners to determine the best course of action.   
To aid in this effort, Kittitas County asked Watershed Science and Engineering (WSE) to provide 
specialist river engineering services to determine what caused the flooding in the vicinity of Cove 
Road and to identify actions that could resolve the permit violation while providing some level of 
flood relief for local residents.   

 
WSE examined the events that occurred during the May 2011 flood and conducted a river 
engineering and geomorphic evaluation which lead to the following conclusions:   

 The May 2011 flood was a large and rare event. 

 The property that sustained the majority of damage was exceedingly vulnerable.  

 Manastash Creek behaved generally as one would expect in that it had sufficient capacity to 
contain relatively small floods, but could not contain the May event.     

 Sediment deposition reduced channel capacity which in-turn made the overbank flooding 
worse.  However, the primary physical factors that caused sediment to accumulate are 
unrelated to the bridge crossing.   

 As the bridge waterway filled with sediment, upstream velocities slowed which in-turn caused 
some incremental increase in sediment deposition in the channel just upstream from the 
bridge.  However, it is unlikely that this caused a significant impact further upstream where the 
majority of the water overtopped the stream bank and entered the Young’s property.         

 The flood deposited approximately 1200 cubic yards of sediment within a 1000-foot long reach 
that straddles the Cove Road Bridge.  This caused streambed levels to rise an average of 1.5 
to 2.0 feet during the event.    

 Most of the sediment that deposited within this 1000-foot long reach originated in the reach 
just upstream.  It did not come from the canyon.  The banks eroded severely in this upstream 
reach because the vegetation and root network that once stabilized the banks had likely 
weakened or died because the reach is dry during the summer irrigation season due to 
upstream irrigation withdrawals.  

 Spoil pile berms exist along some properties upstream.  These prevent flows from leaving the 
channel upstream which likely increased flows and therefore flood problems in the vicinity of 
Cove Road.  

 The new berm upstream from the bridge cuts off a major natural flow path.  This will likely 
increase discharges by more than 50% downstream from Cove Road along the main stem of 
Manastash Creek during major floods.  This will increase flood risk to properties bordering the 
stream below Cove Road and to the property opposite the new berm.   

 The new berms downstream from the road cause little impact. 
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WSE identified a series of flood relief actions that ranged from “Do Nothing” to Raising the Cove 
Road Bridge.  Based upon an evaluation of the potential benefits and impacts of each action, 
WSE recommends the following: 

 Develop a Sediment Management Plan -- The type and scale of flood relief actions that are 
ultimately selected will depend upon the scale and commitment to future sediment 
management; therefore, this action should receive top priority.    

A long term sediment management plan is needed for the 1000-foot long project reach 
(straddling Cove Road Bridge) or the channel will eventually fill with sediment and the stream 
will find a new route down the alluvial fan.  The potential re-introduction of endangered 
steelhead to Manastash Creek is likely to make it more difficult and costly to conduct future 
sediment removal activities; therefore, stakeholders should begin to address this issue as 
soon as possible.   Permit agencies and habitat focused stakeholders will likely require a 
reach scale investigation to identify and evaluate the full range of flood reduction / habitat 
enhancement alternatives.  We believe this would be the best approach for it would ensure 
that factors outside the immediate project reach are considered.  For example, the 
investigation should include an evaluation of the irrigation diversion modifications that are 
underway at the upper end of the fan to determine if they will impact or benefit flood risk, 
sediment deposition, or channel stability downstream. 

 Raise the Young’s Home -- This is the one action that can be implemented that will provide 
significant flood relief to the Youngs and does not depend upon the implementation of other 
actions, with the possible exception of the need for future sediment management.   

Raising the Young’s home will greatly reduce the likelihood of future damages to their home 
and personal property.  The home would likely need to be raised approximately three feet.    

 Remove Existing Upstream Berm and Replace with Modified Berm -- Unfortunately, the berm 
cuts off a major flow path which will redirect a large percentage of the flow down the mainstem 
channel.  This will change and will impact the Repsher / English property as well as other 
properties downstream.   It is not within the scope of this investigation to determine the scale 
of these impacts.  

The near term compromise we recommend is to replace the full length berm with a modified 
berm that will shunt the main forces of the flow around the Young’s home, but will not prevent 
flow from overtopping the north bank and heading to the north northeast across the Young’s 
property.  This would require leaving about a 75-foot long gap in the berm just upstream from 
Cove Road.  Unfortunately, this will not prevent the Young’s property and home from flooding 
nor will it prevent flooding down the fan to the northwest. 

The reach scale investigation recommended in the first bullet above should seek to determine 
if there is an acceptable long term solution that could permanently reduce flood risk to the 
Youngs and other properties / infrastructure to the northeast.  

 Raise the Bridge -- There may be significant adverse impacts associated with this action; 
therefore, additional study is required before one can determine if it should be implemented.   

Raising the bridge will remove the obstruction created by the bridge deck and girders during 
significant floods.  This would be good; however, this action will require raising the 
approaches which could cause significant adverse flood impacts to both the Young and 
Repsher / English properties.   

 Raise the Bridge and Leave the Existing Berm in Place -- The Youngs and property owners 
down the fan to the northwest would like to see the bridge raised and the full containment 
berm to remain along the Young’s property.  This would greatly reduce future flooding on their 
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lands; however, it would shift the flood risk to others who live along the mainstem of 
Manastash Creek.  It is not within the scope of this investigation to determine the scale or 
locations of the potential impacts, but this set of actions potentially could increase flow rates 
by 50% or more during major floods.  If this is to be pursued, significantly more study work will 
be required which should be conducted as part of the reach scale investigation described in 
the first bullet above.  
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1. Introduction and Purpose 
 
On May 15 and 16, 2011 a large flood on Manastash Creek near Ellensburg, Washington caused 
significant damage to a home, outbuildings, roads, and agricultural fields at and downstream from 
the Cove Road Bridge over Manastash Creek (Figure 1).  Most of the damage was caused by 
water that overtopped the north bank upstream from the bridge, flowed through a residential lot, 
crossed Cove Road, and then flowed overland down the surface of the Manastash alluvial fan.   
To stop the flooding private citizens mobilized multiple excavators to remove material from the 
stream and build flood protection berms along the north bank upstream and both banks 
downstream from the Cove Road Bridge.  The berms remain in place today.  Because the berms 
were constructed as an emergency, no floodplain development permits were obtained from the 
County.  A permit is required when features are built within a known flood hazard area because 
the County is responsible to make sure the project adheres to all local, state, and federal 
floodplain development requirements.  One key floodplain development requirement is that a 
project cannot increase water levels nor otherwise adversely impact adjacent or downstream 
property owners.  Unfortunately, because the berms prevent flow from leaving the channel, 
properties that border Manastash Creek downstream from Cove Road will likely be impacted. 
 
Kittitas County desires to work with local property owners to develop a collective and reasonable 
plan to reduce flood risk and determine what to do with the existing berms.   To aid in this effort, 
Kittitas County has asked Watershed Science and Engineering (WSE) to provide specialist river 
engineering services to determine what caused the flooding in the vicinity of Cove Road and to 
identify actions that may provide flood relief for local residents.  This report presents the results 
and recommendations of WSE’s investigation. 
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2. May 2011 Flood 
At day break on May 15, 2011, residents awoke to the sound of rushing water in Manastash 
Creek.  A heavy snow pack combined with warm intense rain caused flows to rise in the stream 
and by the evening of the 15th, flood levels were the highest ever recalled by residents, some of 
who have lived along the stream for more than 60 years.  This chapter attempts to summarize the 
observations and actions that occurred in the vicinity of Cove Road during the flood. 

2.1 General Summary of Landowner Observations 

To gain an understanding of the events that occurred near Cove Road, WSE telephoned the 
property owners that live along the stream in the vicinity of the Cove Road Bridge (see Figure 2).  
All were exceedingly helpful, provided valuable insight, and several provided photographs of the 
flood and its aftermath.  Their observations, which are summarized in Appendix 1 at the back of 
this report, were used to create the following description of the key events that occurred during 
the flood.   Select flood photographs provided by residents and County staff are attached as 
Photos 1 to 11 at the back of this report. 
 
At approximately 5:30 a.m. on May 15th, Wade and Lisa Young, the owners of the lot at the 
northwest corner of the bridge and unfortunately the home that sustained the greatest damage, 
awoke to a swollen Manastash Creek.  Mr. Young recalled that water rose rapidly and by late 
morning or early afternoon it was overtopping the stream bank along the upstream portion of his 
property.  The water flowed through the side and front yards and then across both Cove and 
Cedar Cove roads.  Both Mr. Young and his neighbor to the west, Mr. Scott Younberg, mentioned 
that prior to the flood a tree lay across the stream in the vicinity of where the water first 
overtopped the Young’s bank.   This woody debris partially blocked flow and sediment which 
increased the amount of water that spilled over the bank and flowed onto the Young’s property.  
Both indicated that prior to the flood, the channel in this area was only a couple of feet deep thus 
did not have the capacity to contain the high flow.  Since there was no flood protection berm along 
the upper portion of the Young’s property the water easily overtopped the bank and flowed to the 
northeast through the Young’s yard.  The flooding of the Young’s property continued for the next 
24 hours until the afternoon of the 16th when a group of excavators arrived and proceeded to 
remove sediment from the stream channel.  They used the spoils to build a three- to five-foot high 
by 400-foot long flood containment berm along the north bank.  The berm extends upstream onto 
Mr. Younberg’s land where it ties into an existing flood protection berm.  The excavators also 
removed material at the bridge and along 600 feet of the channel downstream from Cove Road, 
using the material to build berms along both banks.   
 
Prior to the flood, residents said the depth of the channel varied from two to four feet within the 
1000-foot long reach worked by the excavators (this will be referred to the “project reach” in the 
remainder of this report).   By the time the excavators arrived on the afternoon of the 16th, enough 
sediment had deposited within the channel both upstream and downstream from the bridge that 
on average the channel bed may have been only one foot deep along much of the reach.  The 
channel may have remained slightly deeper within the tree-lined reach immediately downstream 
from the bridge because the channel is relatively confined and velocities remained comparatively 
high during the flood; however, residents could not confirm.  They also said that as sediment 
deposited the size of the waterway under the Cove Road Bridge decreased causing water to back 
up and flow across the road to the south.  Water also overtopped the road to the north, but most 
of this water originated from the overtopping the stream bank along the upstream one-half of the 
Young’s property rather from backwater due to the bridge.    
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The Young’s home and property sustained significant damage.  They were able to keep flood 
waters away from their home throughout much of the day on the 15th using plastic sheeting and 
straw bales placed along a chain-link fence and sand bags with straw bales along the front of their 
home.  But eventually the fence collapsed and their sand bagging efforts could not keep the water 
out of their home.  After the berm was built, the water stopped flowing and they discovered that 
their yard was covered with stream bed sediment and debris. 
 
No other homes in the area sustained significant damage.  The shoulders of both Cove and 
Cedar Cove Road were damaged as was Hanson Road downstream.  The amount of damage 
that occurred to impacted agricultural land is unknown.  

2.2 Flood Aerial Photos 

On the morning of May 16, County personnel flew over Manastash Creek in a fixed wing aircraft 
and took the oblique aerial photos shown as Photos 12 to 15.   Photos 12 and 13 provide a view 
of the extensive flooding that occurred in the vicinity of the Cove Road Bridge and Photos 14 and 
15 show flooding upstream near the Reed Ditch diversion which will be discussed later.  

2.3 Flood Magnitude and Frequency 

Following the flood the Kittitas County Conservation District asked HDR Engineering, Inc. to 
estimate the peak discharge and event frequency.  HDR has been monitoring stream flows for 
several years as part of an effort by the Conservation District to help improve irrigation diversions 
and reduce impacts to habitat along Manastash Creek.   
 
HDR concluded that the peak discharge leaving the mouth of the Manastash Canyon was 
approximately 1780 cfs and it occurred between 8 and 9 pm on the night of May 15th.  They also 
concluded that the return period of the flood was in the range of 78 to over 100 years.   (A copy of 
HDR’s draft memorandum reporting their findings is included as Appendix 2 at the back of this 
report.)   
 
Knowing the precise peak discharge and return period of the May event isn’t critical to this 
investigation, WSE did not attempt to confirm HDRs estimates.  Even if their estimate of the peak 
discharge leaving the canyon is correct, Photos 14 and 15 reveal that the flow splits follow at least 
three different paths down the Manastash alluvial fan and that the splits occurred somewhere 
upstream of the Reed Ditch diversion.  In the photos, the middle flow path is Manastash Creek 
and only this water would have found its way to the Cove Road project reach.  It is impossible to 
estimate the peak discharge that reached Cove Road, but based upon a review of Photos 12 to 
15, hydraulic modeling (explained later), and landowner observations, it is likely that at the peak 
of the event the discharge in the project reach was in the range of 1000 to 1200 cfs.   
 
HDR’s estimate of the return period of 78 to 100 years indicates it was a relatively rare event.  
Many tend to believe that this means that flows of this size will only occur once every 78 to 100 
years, but this is not true.  Rather, it means that such an event has about a 1 to 1½ percent 
chance of occurring in any given year.  
 

2.4 Post Flood Site Conditions  

2.4.1  Field Observations 

Conditions that exist today in the vicinity of the Cove Road Bridge were documented by WSE staff 
who made two trips to the site, one on September 12 and the other on November 10, 2011.  
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Photos taken during the site visits are attached as Photos 16 to 30 at that the back of the report 
and noteworthy observations are summarized below.     

 
1. Photos 16 and 17 show the channel upstream from the bridge and the large earthen flood 

containment berm along the north stream bank.  The berm is approximately 400 feet long, 
stands three to five feet tall and has an average top width of about 15 feet.  The upstream 
end of the new berm ties into an existing vegetated berm that continues upstream along 
Scott Younberg’s property. The streamside of the new berm is located at the edge of the 
channel, which is unprotected and will likely erode during future floods.  No berm was 
constructed along the south bank – the Repsher / English property.   

2. Photos 29 and 30 show the large earthen berms that were constructed along both banks 
of the channel downstream from the bridge.     

3. Photos 27 and 28 show that the streambed is covered by a gravel and cobble armor layer 
that consists of stones ranging in size from one to 12 inches.  In general it appears that 
stones six inches and larger dominate and control the stability of the streambed.  Smaller 
stones fill the voids between the larger rocks creating a relatively tight armor layer, one 
that probably only moves during moderate to large floods.  

4. Photos 19 and 20 show that the bridge waterway currently has an opening height of three 
to four feet. 

2.4.2  August 2011 Topographic Survey 

To record current topographic conditions, Kittitas County retained Encompass Engineering & 
Surveying of Cle Elum to complete a detailed topographic survey of the stream channel and the 
flood protection berms.  The survey was completed on August 30, 2011 and the topographic 
contour map created from the survey is presented in Figure 3.    
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3. Cause of Flooding  

3.1 Alluvial Fan   

Property and infrastructure along the lower six miles of Manastash Creek are highly susceptible to 
flood and erosion damage, and this risk is not limited to those areas located along the current 
main channel.  As shown in Figure 4, the lower six miles of Manastash Creek is on a very large 
alluvial fan.  Alluvial fans are notorious for causing severe flooding and erosion problems because 
major floods can deposit large quantities of sediment and debris within the channels on the fan.  
This not only reduces channel capacity, but often causes the stream to leave its existing channel 
and follow a new path down the fan.  One only needs to examine the shaded topographic relief 
map shown in Figure 5 to appreciate the risk.  This figure, which was created from LiDAR data 
collected by FEMA in April 2011(FEMA 2011), reveals there are numerous flow paths and 
historical relict channels on the Manastash fan.  In many of the agricultural fields, the old channels 
or swales are difficult to see because they have been disturbed by years of tilling.  For example, 
Figure 6 compares aerial photographs from 1954, 1977 and 2011.  The 1954 photograph reveals 
there once was a distributary channel that left the stream just upstream from the Young’s home 
and flowed to the northeast across the Young’s property.  The same photo shows evidence of 
several channels or flow paths along this same alignment just downstream from Cove Road, 
suggesting that prior to cultivation, there probably were multiple historic channel courses 
throughout this area.  Although distinct channels may no longer be obvious, swales (depressions) 
tend to remain in these areas that can and will contain and convey flood water.      
 

3.2 Sediment Source and Deposition 

3.2.1 Source of Sediment 

Typically, sediment that is deposited in a stream on an alluvial fan comes from the canyon above 
the fan; however, that was not the case in May.  It appears that most of the material deposited in 
the project reach originated from the channel just upstream.  Figure 7 shows a post flood aerial 
photograph of the stream channel between Cove Road and roughly the Reed Ditch Diversion.  It 
reveals that a 2,400 foot long section of the channel experienced severe lateral bank erosion 
during the May flood.    
 
Why did this occur?  First, velocities and therefore erosive forces within the channel were 
extremely high during the flood, probably higher than any event in recent history.  Second, it 
appears that the vegetation that once covered the banks of the channel within this reach was 
weak and provided little protection for the stream banks.  It is our understanding that since the 
mid-1970s approximately four miles of Manastash Creek below the Reed Ditch Diversion has not 
carried water during the summer irrigation season.  In response, the vegetation along this “dry” 
reach likely was weak and the root network that is critical to prevent erosion could not withstand 
the forces of the flood.   Had water remained in the channel year-round, a healthy and relatively 
dense network of mature vegetation would have thrived along the banks of the stream, similar to 
what exists today along the Reed Ditch just to the north (see Figure 7).  There are areas along the 
“dry” section of Manastash Creek where vegetation appears healthy, probably because the roots 
intercept limited groundwater during the summer season.  Cottonwood trees line both banks of 
the stream a short distance upstream from the Cove Road Bridge and immediately downstream.  
The roots of these trees did a reasonably good job protecting the stream banks; however, the 
trees do not appear to be in prime health.  If year-round flows are returned to the stream as is the 
goal, vegetation should once again thrive and eventually stabilize the stream banks.        
 



Manastash Creek 
Flood Relief Evaluation 
 

9 

3.2.2 Sediment Deposition Quantities  

At least five excavators arrived at the project site the afternoon of May 16th to remove sediment 
from the stream and to build flood containment berms.  Figure 8 shows the location of the berms 
and provides a rough estimate of the quantity of sediment that was used to construct each berm.  
It is our understanding that all of the material used to construct the berms was excavated from the 
stream channel, with the exception of the material that was scrapped off the Young’s property and 
pushed onto the back side of the new berm. 
 
The quantity estimates listed in Figure 8 were made by comparing the April 2011 LiDAR data 
(pre-flood topography) with the survey data collected in August 2011 by Encompass Inc. (post-
flood topography).  This comparison indicates that approximately 2100 cubic yards of sediment 
were excavated form the channel and used to construct the berms.  Using GIS to compare the 
pre-flood and post-flood stream bed levels, reveals that approximately 900 cubic yards of the 
material that was removed was already in the channel before the flood.  Therefore, the difference 
between these two values is a rough estimate of the amount that was deposited during the flood – 
approximately 1200 cubic yards.  This amount of sediment would have caused the channel bed to 
rise an average of 1.5 to 2 feet during the flood.  Figure 9 shows the longitudinal profile of the 
stream as it existed before the flood (light blue line), after the flood (red line), and a rough 
estimate of the “average” bed level profile that may have existed during the flood before the 
excavators started to remove material from the channel.     

3.2.3 Explanation Why Sediment Deposited 

Two primary factors appear responsible for causing sediment to deposit within the project reach.  
First, there is a flattening of the stream slope within the reach.  The blue line in Figure 9, reveals 
that prior to the flood, the channel slope within the project reach was approximately 1.6% which is 
flatter than the channel slope upstream (1.9%) and downstream (1.8%).  This flattening of the 
slope reduces the ability of the channel to transport sediment and therefore the larger material 
deposits.  
 
Second, after the stream emerged from the tree-lined reach immediately downstream from the 
bridge, it spread out in a braided pattern over a relatively wide area of the floodplain.  This loss of 
channel confinement greatly reduced the stream’s ability to transport course sediment causing it 
to deposit.  Reviewing the historical aerial photographs of the project reach reveals that for many 
years, the channel was relatively confined downstream from the bridge, but clearly was not the 
case at the time of the May flood.     
 
These two factors work together to create a depositional environment and are the primary 
reasons the streambed has risen and continues to rise within the project reach.  Combine this 
with the fact that an extremely large and unusual influx of sediment entered the reach because of 
the failure of the channel banks upstream, and one can begin to understand why so much 
sediment deposited within the reach.  
 

3.3 Channel Capacity 

3.3.1 Natural Channel Capacity 

Channel capacity has been a concern along the project reach for many years.  Unfortunately, 
there are no historical records that would allow us to document past channel dredging activities, 
but it is known that dredging has occurred within the reach periodically in the past. 
 



Manastash Creek 
Flood Relief Evaluation 
 

10 

A natural stream flowing through unconsolidated alluvium, as is the case for Manastash Creek, 
will tend to create a channel that is large enough to contain a 1.5- to 2-year flood.  Larger events 
will typically overtop stream banks and inundate the floodplain.  Regional flood frequency 
regression equations published by the USGS indicate that a 1.5- to 2-year flood on Manastash 
Creek has a discharge of approximately 500 cfs.  If discharges in the project reach peaked in the 
range of 1000 to 1200 cfs, then either the channel would have enlarged significantly to contain the 
flow as it appears it did within the upstream eroded reach, or it would have overtopped its natural 
banks as it did along the Young’s property.  Unfortunately for the Youngs, as shown in Figure 10, 
several of the upstream properties have low spoil pile berms along the edge of the channel which 
prevented severe flooding of these properties, but in-turn more water found its way downstream 
to the low bank along the Youngs (Figure 10).     
 

3.3.2 Channel Capacity Estimates  

To examine the benefits of various flood relief alternatives, WSE developed a simple hydraulic 
computer model of the project reach.  A brief description of the model and its development is 
contained in Appendix 3.  Two versions of the model were created, one that used the April 2011 
LiDAR data to represent pre-flood conditions, and the other that used the August 2011 
Encompass topographic data to represent existing conditions. (Note:  Due to the limited scope of 
this project, the models were developed only to the point that they are sufficient to provide general 
insight and guidance useful in making decisions.  They are not intended to and should not be 
used to provide precise results without additional refinement and calibration).   
 
Using the pre-flood model we estimate that the stream channel would have had the capacity to 
contain 300 to 400 cfs before significant flow would have started to spill across the upper portion 
of the Young’s property.  If no sediment had deposited in the channel this model indicates that 
approximately 450 to 600 cfs or about 50% of the total flow would have left the channel and 
flowed along the Young’s property at the peak of the event.  If we use the same model but elevate 
the bed to simulate two feet of sediment deposition, then the flow across the Young’s property 
increases to 700 to 800 cfs 70% of the of total flow. 
 
The bridge waterway was likely large enough to pass 300 to 400 cfs prior to the flood, but with the 
bed elevated two feet, the capacity of the water way decreases to approximately 100 cfs. 
 
Using the post-flood model we estimate that the bridge waterway can currently pass 
approximately 600 cfs; however, the bridge and the road to the south will now have to pass 
significantly more flow because the earthen berm on the north bank will prevent water from 
leaving across the Young’s property.  The model indicates that during a major flood like the one 
that occurred in May, water levels passing over the road south of the bridge will be four to six 
inches higher with the berm than without it.  However, this considers that sediment will deposit in 
the channel which will reduce the size of the bridge waterway causing more flow to pass over the 
road.  Even if the bridge waterway completely filled with sediment water levels south of the bridge 
likely would not rise more than one foot.   Probably more significant, however, is that flow rates 
downstream from Cove Road will be significantly higher which potentially could cause increased 
impacts to private property bordering the stream. 

3.3.3 Influence of the Cove Road Bridge and Road 

The Cove Road Bridge did obstruct flow during the flood, but it was not the primary reason the 
Young’s property flooded.   The Young’s property flooded because the channel well upstream 
from the bridge could not contain the flow, their bank was low, and their land is a historical 
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drainage path.  As noted above, approximately 450 to 600 cfs would have left the stream channel 
along the Young’s property during the peak of the flood even if no sediment had accumulated in 
the channel.  If the bed of the channel is raised two feet to simulate sediment deposition during 
the event, the flow rate across the Young’s property increases to 700 to 800 cfs.  As stated 
previously, the sediment deposition that occurred during the May flood was a reach wide problem 
and the bridge was not the primary cause.  We do know that as the channel filled with sediment, 
the bridge waterway got smaller.  This caused water to backup above the bridge.  The hydraulic 
computer model indicates that at the peak of the event, the bridge may have only been able to 
pass about 100 cfs and created a backwater rise of approximately two feet at the upstream side 
of the bridge.  However, due to the steep slope of the stream, the elevated water level tapered to 
zero within 100 feet of the bridge.  This backwater would have slowed velocities which in-turn 
would have caused additional sediment to deposit just upstream from the bridge.  How this 
incremental increase in sediment deposition upstream influenced flooding on the Young’s 
property is impossible to determine.   
 
We do know that prior to the flood a spoil pile berm extended approximately 70 feet upstream 
from the road along the north bank.  This berm would have prevented most of the backwater rise 
associated with the bridge itself from entering the Young’s property.  Most of this water would 
have overtopped the road south of the bridge.   
 
Cove Road on either side of the bridge did obstruct flow during the flood, but fortunately it is only 
elevated about one foot above the natural floodplain and therefore, water easily overtop the road 
which limited the backwater rise and thus impact.  As shown in Figure 11, cross sections through 
the Young’s property show that the ground surrounding the home is slightly higher than the road.   
Therefore, the road fill did not cause significant upstream ponding that would have inundated the 
home.  The Repsher / English home is also located on land that is slightly higher than the road, so 
it too was not impacted by the backwater created by the bridge. 
 
County maintenance files were reviewed as part of this investigation and relevant information is 
summarized in Appendix 4 at the back of this report.   The records appear to be consistent with 
the observations of those that have lived along the stream for many years in that the channel 
occasionally fills with sediment both upstream and downstream from the bridge, which then needs 
to be removed.   
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4. Flood Relief Actions  
Below are a series of individual “Actions” that could be implemented to address specific elements 
of the flood and sediment deposition problems in the vicinity of the Cove Road Bridge.     
 
“Do Nothing” 
The “Do Nothing” action would leave conditions as they exist today. 
 
Doing nothing would have following benefits and impacts: 
 
Benefits: 

 Flood risk on the Young’s property would be significantly reduced.  

 The potential for overland flow to the north and northwest would be significantly reduced.  
 
Impacts: 

 Significantly more flow will pass through the bridge and over the road south of the bridge.  
This will lead to more frequent and slightly higher flood levels on the Repsher / English 
property and properties downstream. 
 

Other Considerations: 

 Doing nothing does not address the sediment deposition problem.  This must be 
addressed or the project reach will eventually fill with sediment and Manastash Creek will 
find a new route down the fan. 

 Doing nothing does not alleviate the current floodplain development permit violation. 
 

Priority / Recommendation 

 Low – It is our understanding that doing nothing is not an acceptable option. 
   
 
Sediment Removal and Management  
A plan to manage sediment within the 1000-foot long project reach is needed or the channel will 
eventually fill and Manastash Creek will find a new route down the fan.  This would cause severe 
impacts to properties along the new path.  In the past when the sediment has filled the channel it 
has been removed.  Unfortunately, it may become more difficult to remove sediment in the future 
if endangered steelhead and year-round flows are returned to the stream.   
 
One key element of the sediment management plan should be to try to stabilize the channel 
banks in the eroded reach upstream.  If year-round flows are re-established, this should be 
accomplished by planting vegetation along both banks. 
 
Benefits: 

 Increase channel capacity to reduce overbank flooding 

 Maintain the current path of Manastash Creek 

 May reduce the need for other flood protection measures depending upon the scale and 
extent of the sediment management activities. 

 
Impacts: 

 Possible impacts to endangered steelhead. 
 
Other Considerations: 
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 The need for sediment removal will be sporadic and there may be long periods where 
removals are not needed.   

 Must determine who would be responsible for monitoring sediment accumulation and who 
would bear the cost to remove the material.  

 The cost and time required to obtain permits could be substantial and mitigation may be 
required. 

 
Priority / Recommendation: 

 High -- This action should be pursued. 
 
Raise and Flood Proof the Young’s Home 
The most reliable action to limit future damage to the Young’s home is to raise and flood proof it.  
The home is located in a historical flow path and therefore exceedingly vulnerable.  As noted, 
even without the sediment deposition that occurred in the channel during the May event, major 
flows would have left the channel and flowed across their property.  There is no assurance that 
sediment management will be allowed to maintain channel capacity and there is no assurance 
that a berm will be allowed that could prevent the overflows on to their property; therefore, raising 
the home is an action that can be relied upon to reduce future flood damage.  The home would 
likely need to be raised two to three feet.   
 
Benefits: 

 Would reduce future damages to the Young’s home. 
 
Impacts: 

 Temporary construction inconvenience for the Youngs.  

 Will change the appearance of the home. 
 
Other Considerations: 

Since the Young’s home apparently flooded both in 1996 and 2011, it may be considered 
a repetitive loss property which may qualify it for grants or low interest loans that could be 
used to raise and flood proof the home. 

 
Priority / Recommendation: 

High -- This action should receive serious consideration. 
 
Modify Upstream Berm 
The existing berm would be set back from the stream so that it is fully contained on property 
owned by the Young’s.  The berm would deflect flow around the home, but would stop about 75 
feet short of the road to provide an opening through which flow could leave the channel and move 
to the north and northeast (see Figure 12).  This configuration would reduce or may eliminate the 
impact the existing berm has on the Repsher / English property as well as properties downstream 
along the main stem channel.  The overflow area between Cove Road and end of the berm would 
need to be set to an elevation of approximately 1873 feet (roughly the natural elevation of the 
floodplain) and the area would have to be covered with a blanket of riprap to prevent erosion.  
The height of the berm will depend upon the level of flood risk the Youngs are willing to accept 
balanced with aesthetic look of the berm in their yard.  It is likely the berm would need to be at 
least 3 to 4 feet high to shunt a large flood like the May event around the home.   
 
Benefits: 

 Offers limited flood relief to the Youngs   
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 Action could be implemented immediately 

 Likely eliminates the floodplain compliance issues because it: 
o Minimizes or eliminates impacts to the Repsher / English property. 
o Does not increase flow within the mainstem of Manastash Creek downstream from 

Cove Road.   
 
Impacts:  

 In does not solve the flooding problems to the north and northeast: 
o The Young’s property will still flood. 
o Cove, Cedar Cove, and possibly Hanson Road will be damaged during major 

floods. 
o Buildings, infrastructure, and agricultural lands to the northeast downstream from 

Cove Road will flood. 
 

Other Considerations:   

 During major floods the bridge will cause backwater upstream.  During the May 2011 
flood, a spoil pile berm extended approximately 70 feet upstream from Cove Road along 
the north bank.  It prevented most of the backwater from entering the Young’s property.  
That berm is buried under the new berm.  If the new berm is removed and replaced by the 
modified berm, no berm will exist along the north bank to prevent backwater from entering 
the Young’s property.  This issue will need to be discussed and addressed. 

 
Priority / Recommendations: 

 High -- This action should receive serious consideration. 
 
 
Raise Bridge 
The bridge deck and girders would be raised three to four feet.  The approaches would be raised 
to meet the bridge.  This would require raising a significant length of the road in front of the 
Young’s and Repsher / English properties to meet vertical sight distance requirements.   
 
Benefits: 

 As the waterway fills with sediment, the elevated bridge would be less likely to create 
upstream backwater. 

 It would be less likely to clog with debris. 

 It would be less likely to have any impact on sediment deposition in the upstream channel.     
 
Impacts: 

 Raising the approaches could have significant impacts on both the Repsher / English and 
Young properties.  Currently the road in front of both properties is only elevated about one 
foot above the natural floodplain.  This allowed water to easily overtop the road which 
limited flood damage during the May 2011 flood.   Raising the road would make it much 
more difficult for flood water to escape over Cove Road.   

 
Other Considerations: 

 None 
 
Priority / Recommendation: 

Medium – Before this action can be pursued, there will need to be a thorough evaluation 
to determine what the impact of raising the approach roads will have on the Young and 
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Repsher / English properties.  Also, the details of a long-term sediment management plan 
should be worked out prior to pursuing elevating the bridge, for this could have a 
significant  impact on whether the bridge should be raised and by how much.  

 
 
Remove Upstream Berm 
The existing berm upstream along the north bank would be removed.   
 
Benefits: 

 This would reduce flows and, therefore, flood and erosion damage along the main stem of 
Manastash Creek downstream from Cove Road.  

 Flood levels would be reduced on the Repsher / English property. 
 
Impacts:  

 The Young’s home and property would be at great risk. 

 Cove Road and Cedar Cove Road north of the bridge and portions of Hanson Road would 
be damaged during major floods. 

 Properties northeast and downstream from Cove Road would flood as the overland flow 
finds its way downstream.  
 

Other Considerations: 

 The berm violates County floodplain development regulations in that it will cause adverse 
flood impacts to neighboring and downstream properties. 

 
Priority / Recommendation: 

 High – Replace with Modified Berm described above  
 
 
Remove Downstream Berms 
The berms downstream would be removed.   
 
Note – The impacts of the downstream berms are minor compared to upstream because once 
flood waters enter the reach bordered by the downstream levees, most of the flow will follow the 
Manastash Creek corridor regardless of whether the berms were present or not.   That said, as 
the downstream channel fills with sediment the north bank berm will limit the amount of flow that 
will leave the channel and flow overland through Mr. Bakke’s property and on to the northeast.  
 
Benefits: 

 The north bank berm may eventually limit overland flows across Mr. Bakke’s property 
thereby reducing damage to properties to the northeast.    

 
Impacts:  

 Nothing significant.   
 

Other Considerations: 

 None  
 
Priority / Recommendation: 

 Low -- Do not implement for there is little impact or benefit. 
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Modify Downstream Berms 
Because the downstream berms appear to cause little impact, there would appear to be little 
reason to modify them.  The only modification seemingly worth considering would be to lower the 
crest of the north bank berm to allow flow to leave the channel to the northeast as flood levels rise 
due to sediment filling the stream channel. 
 
Benefits: 

 Possible eventual reduction in discharge within the downstream main stem. 
 
Impacts: 

 Mr. Bakke and properties to the northeast may eventually flood.   

 
Other Considerations: 

 None 
 
Priority / Recommendation: 

 Low – There is little to be gained by modifying the downstream berms.  
 
 
Widen Bridge 
Widening the bridge would have little benefit because this would cause the stream channel to 
expand as it enters the bridge waterway.  The expanded area at each end of the bridge would fill 
with sediment and the benefit would be lost quickly.  
 
Benefits: 

 No long term benefits. 
 
Impacts: 

 None   

 
Other Considerations: 

 None 
 
Priority / Recommendation: 

 Low -- Do not implement for it will have no long term benefit. 
 
 
Protect Stream Side Face of Upstream Berm 
If the existing upstream berm is left in place, significant erosion protection features will be 
required.  The most vulnerable section of the berm starts about 150 feet upstream from the bridge 
and continues upstream onto Mr. Younberg’s property.  In this area, the berm is located along the 
outside bank of a bend in the stream and therefore the bank experiences very high erosional 
forces.   Without protection and maintenance, the berm will erode and may eventually fail.  
 
Benefits: 

 Erosion protection measures will improve the reliability of the berm. 
 
Impacts: 
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 Erosion protection would be costly and it may be difficult to obtain the required permits 
because the features would be placed in the stream channel.     

 
Other Considerations: 

 If the berm is to remain it would be best to set it back from the stream to reduce the 
erosion potential.  

 
Priority / Recommendation: 

 Low – A much better approach would be to set the berm back from the stream so that 
significant erosion protection features are not needed. 

 
 
Build a Berm Along the Repsher / English Property 
This is an option that could be discussed with the property owners, but based upon their stated 
personal desire to help restore the natural character and habitat of Manastash Creek, it is our 
opinion that this is not an option they would be willing to consider at this time.  
 
Priority / Recommendation: 

 Low -- Do not pursue for land owners are unlikely to not support. 
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5. Other Considerations 
It would be prudent to determine if the irrigation diversion modifications that are occurring 
upstream will increase flood risk downstream and in particular in the vicinity of Cove Road.  The 
aerial photographs of the May 2011 flood taken by the County (Photos 14 and 15) show that 
upstream from the Reed Ditch diversion, the flow in Manastash Creek is divided and follows at 
least three different flow paths down the fan.  It is likely no more than two-thirds of the total flow 
stayed in Manastash Creek and made it to the reach that is the subject of this investigation.  If all 
flow had stayed in the stream corridor, the flooding at Cove Road could have been much worse.  
It is our understanding that the Reed Ditch irrigation dam that extends across Manastash Creek 
will eventually be removed.  Is it possible that removing this structure, or other upstream 
modifications, will cause more flow to be contained within the channel and thus increase flood risk 
near the Cove Road crossing. 
 
The GLO map shown in Figure 13, indicates that Manastash Creek has remained in its present 
location at Cove Road for more than 100 years.  This is in part due to property owners periodically 
dredging sediment and most likely removing log jams from the stream.  With the introduction of 
year-round flows and the re-introduction of endangered steelhead, such activities may be much 
more difficult to do or may not be allowed in the future.  This could eventually result in the stream 
abruptly avulsing to follow a new path down the fan during a major flood.  One likely route would 
be through the Young’s yard and another would be the Reed Ditch if the control structure is 
removed from the inlet.  There are likely others.  
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6. Conclusions  
The results of this investigation lead to the following conclusions:  

 The May 2011 flood was the largest in recent memory and likely had a probability of 
occurrence in the range of 1to 1 ½ percent. 

 The Young’s property is exceedingly vulnerable because it contains historical flow paths and 
most of the stream bank has not been built up with flood containment berms like many of their 
neighbors.  

 A typical stream channel will contain relatively small floods, but usually there will be extensive 
overbank flooding during rare events.  Manastash Creek behaved generally as one would 
expect.  It had enough capacity to contain relatively small flood flows, but could not contain 
the exceeding large May flood.  Unfortunately for the Youngs, they received the brunt of the 
damage because of their vulnerability. 

 Sediment deposition within the stream channel did aggravate the flooding; however, the 
physical factors that caused sediment to accumulate within the project reach are not related to 
the bridge crossing.  First, the stream slope naturally flattens within the 1000-foot long project 
reach.  Second, loss of channel confinement downstream from the bridge greatly reduces the 
channel’s ability to transport sediment.  Third, there was an unusually large influx of sediment 
because of the severe erosion in the reach upstream.   

 As the bridge waterway filled with sediment, velocities slowed which in-turn caused some 
incremental increase sediment deposition in the channel just upstream from the bridge.  
However, it is unlikely that this caused a significant impact further upstream where the 
majority of the water overtopped the stream bank and entered the Young’s property.         

 During the May 2011 flood, approximately 1200 cubic yards of sediment deposited within the 
1000-foot long project reach, causing the streambed to rise an average of 1.5 to 2.0 feet.    

 Most of the sediment that deposited in the project reach eroded from the reach just upstream.  
It did not come from the canyon.  The banks likely eroded because the vegetation and root 
network that once stabilized the banks had weakened or died because the reach is dry during 
the summer irrigation season due to upstream irrigation withdrawals.  

 Spoil pile berms exist along some properties upstream from the Youngs.  These prevent flows 
from leaving the channel and therefore the flow is conveyed downstream to the project reach.  
The berms likely caused more flow to reach the Young’s property and thus contributed to the 
flooding problems.  

 The new berm along the upstream north bank cuts off a major natural flow path.  By cutting off 
this flow path, discharges along Manastash Creek downstream from Cove Road will be 
significantly higher during major floods.  This will increase flood risk to properties bordering 
the stream below Cove Road and to the Rapsher / English property.  The rise in flood levels 
on the Rapsher / English property due to the berm should be less than one foot during major 
floods -- so long as Cove Road is not raised thus allowing flows to continue to easily pass 
over the road and head downstream. 

 The berms downstream from the road cause little impact. 
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7. Recommendations  

Based upon the results of this investigation we provide the recommendations below.  We have 
grouped them by priority.  Those ranked as “high” are the actions that we believe should be 
aggressively pursued.  Those ranked “medium” are actions that should be considered, but need 
further analysis to determine if they are worth implementing. 

 Develop a Sediment Management Plan (Priority – High) 

The type and scale of flood relief actions that are ultimately selected will depend upon the 
scale and commitment to future sediment management; therefore, this action should 
receive top priority.    

A long term sediment management plan is needed for the 1000-foot long project reach or 
the channel will eventually fill with sediment and the stream will find a new route down the 
alluvial fan.  The potential re-introduction of endangered steelhead to Manastash Creek is 
likely to make it more difficult and costly to conduct future sediment removal activities; 
therefore, stakeholders should begin to address this issue as soon as possible.   Permit 
agencies and habitat focused stakeholders will likely require a reach scale investigation to 
identify and evaluate the full range of flood reduction / habitat enhancement alternatives.  
We believe this would be the best approach for it would ensure that factors outside the 
immediate project reach are considered.  For example, the investigation should include an 
evaluation of the irrigation diversion modifications that are underway at the upper end of 
the fan to determine if they will impact or benefit flood risk, sediment deposition, or 
channel stability downstream. 

 Raise the Young’s Home (Priority – High) 

This is the one action that can be implemented that will provide significant flood relief to 
the Youngs and does not depend upon the implementation of other actions, with the 
possible exception of the need for sediment management.   

Raising the Young’s home will greatly reduce the likelihood of future damages to their 
home and personal property.  The home would likely need to be raised approximately 
three feet.    

 Remove Existing Upstream Berm and Replace with Modified Berm (Priority – High) 

Unfortunately, the berm cuts off a major flow path which will redirect a large percentage of 
the flow down the mainstem channel.  This will change and will impact the Repsher / 
English property as well as other properties downstream.   It is not within the scope of this 
investigation to determine the scale of these impacts.  

The near term compromise we recommend is to replace the full length berm with a 
modified berm that will shunt the main forces of the flow around the Young’s home, but will 
not prevent flow from overtopping the north bank and heading to the north northeast 
across the Young’s property.  This would require leaving about a 75-foot long gap in the 
berm just upstream from Cove Road.  Unfortunately, this will not prevent the Young’s 
property and home from flooding nor will it prevent flooding down the fan to the northwest. 

The reach scale investigation recommended in the first bullet above should seek to 
determine if there is an acceptable long term solution that could permanently reduce flood 
risk to the Young’s and other properties / infrastructure to the northeast. 
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 Raise the Bridge (Priority – Medium) 

There may be significant adverse impacts associated with this action; therefore, additional 
study is required before one can determine if it should be implemented.   

Raising the bridge will remove the obstruction created by the bridge deck and girders 
during significant floods.  This would be good; however, this action will require raising the 
approaches which could cause significant adverse flood impacts to both the Young and 
Repsher / English properties.   

 Raise the Bridge and Leave the Existing Berm in Place (Likely Unacceptable) 

The Youngs and property owners down the fan to the northwest would like to see the 
bridge raised and the full containment berm to remain along the Young’s property.  This 
would greatly reduce future flooding on their lands; however, it would shift the flood risk to 
others who live along the mainstem of Manastash Creek.  It is not within the scope of this 
investigation to determine the scale or locations of the potential impacts, but it this set of 
actions potentially could increase flow rates by 50% or more during major floods.  If this is 
to be pursued, significantly more study work will be required which should be conducted 
as part of the reach scale investigation described in the first bullet above.  
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Flood Relief Investigation – Kittitas County                                                                                                   Most Photographs taken May 15 or 16, 2011  
  

      
Photo 1.  North bank along the Young’s property during May flood (Young). Photo 2.  Same as Photo 1, but just downstream (Young). 

       
Photo 3.  Same as Photo 3, but just downstream (Young).   Photo 4.  Viewing to the south along the front of the Young’s home (Young). 



Manastash Creek at Cove Road   WATERSHED Science & Engineering         

Flood Relief Investigation – Kittitas County                                                                                                   Most Photographs taken May 15 or 16, 2011  
  

   
Photo 5.  Water overtopping bridge (Young). 

       
Photo 6.  Upstream from bridge (County).     Photo 7.  Upstream from bridge toward Young’s Home (County). 



Manastash Creek at Cove Road   WATERSHED Science & Engineering         

Flood Relief Investigation – Kittitas County                                                                                                   Most Photographs taken May 15 or 16, 2011  
  

       
Photo 8.  Viewing upstream along Young’s yard (County).   Photo 9.  Young’s yard after flood (County). 

            
Photo 10.  Stream along Bakke driveway (Bakke).    Photo 11.  New berm along Bakke driveway (Bakke). 



Manastash Creek at Cove Road                                  WATERSHED Science & Engineering         

Flood Relief Investigation – Kittitas County                                                  Photographs taken May 15 or 16, 2011  
  

 

Photo 12.  Flooding at Cove and Cedar Cove Roads (County). 

 

Photo 13.  Flooding downstream of Cove Road north northeast of Manastash Creek. 
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Flood Relief Investigation – Kittitas County                                                  Photographs taken May 15 or 16, 2011  
  

 

Photo 14.  Flow splits in the vicinity of the Reed Ditch diversion. 

 

Photo 15.  Flow split just downstream from the Reed Ditch Diversion.  
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Flood Relief Investigation – Kittitas County       WSE Photos  taken 9/12/2011 and 11/10/2011 
  

 

Photo 16.  Viewing upstream (west) from the Cove Road bridge.  

 

 

Photo 17.  Viewing downstream (east) from the Cove Road bridge.  
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Flood Relief Investigation – Kittitas County       WSE Photos  taken 9/12/2011 and 11/10/2011 
  

 

Photo 18.  Viewing upstream (northwest) to the Young residence located immediately west Cove Road and north of the stream channel.  Existing flood berm      

is in left edge of photographs.  

       

Photo 19. Viewing downstream (east) to bridge.       Photo 20. Viewing upstream (west) to bridge. 
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Flood Relief Investigation – Kittitas County       WSE Photos  taken 9/12/2011 and 11/10/2011 
  

      

Photo 21.  Viewing upstream (southwest) 500 ft upstream from bridge.   Photo 22.  Viewing downstream (northeast) 500 ft upstream from bridge. 

      

Photo 23.  Viewing downstream (west) 325 ft upstream from bridge.   Photo 24.  Viewing north to flood berm 325 ft upstream from bridge. 



Manastash Creek at Cove Road   WATERSHED Science & Engineering 

Flood Relief Investigation – Kittitas County       WSE Photos  taken 9/12/2011 and 11/10/2011 
  

       

Photo 25.  Viewing downstream (east) 250 ft upstream from bridge.   Photo 26.  Viewing north to flood berm 250 ft upstream from bridge. 

       

Photo 27.  Typical Stream bed material. Grid is 2ft X 2ft with 6in X 6in squares.   Photo 28.  Typical Stream bed material. 



Manastash Creek at Cove Road   WATERSHED Science & Engineering 

Flood Relief Investigation – Kittitas County       WSE Photos  taken 9/12/2011 and 11/10/2011 
  

 

 

Photo 29.  Viewing upstream (west) from a location approximately 400 feet below bridge. 

 

 

Photo 30.  Viewing downstream (east) from a location approximately 300 feet below bridge. 
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Appendix 1 – Brief Summary of Land Owner Observations 
To gain an understanding of the events that took place during the May 15 and 16, 2011 flood, 
WSE telephoned the residents that live near the Cove Road Bridge.  Noteworthy information 
provided by the residents is summarized below.  The location of each property owner is identified 
in Figure 2 of the main report. 
 
Wade Young -- 6151 Cove Road 
The Young’s residence is located at the northwest corner of the Cove Road Bridge over 
Manastash Creek.  It sustained significant damage during the flood.  Mr. Young provided the 
following noteworthy observations: 

 Prior to the May 2011 event, a flood also occurred on March 31.  The event was smaller 
than the May flood, but water did come into contact with the low chord of the bridge and 
water did spill over the stream banks upstream from the bridge.  No significant damage 
occurred during the event.  

 On Sunday May 15 at 5:30 a.m., Mr. Young awoke to the sound of flood waters moving 
down Manastash Creek.  At about this time, conditions were similar to what occurred at 
the peak of the March 31 flood.  Mr. Young kept an eye the stream for the next hour and 
noticed that water levels were rising rapidly. 

 Later on that morning, water overtopped the north bank of the stream at a site located 
approximately 300 feet upstream from the bridge.  At this location a cottonwood tree that 
had fallen across the channel sometime prior to the flood seemed to “split” the flow, with 
a portion remaining in the channel and the rest leaving the channel over the north bank 
and flowing across the Young’s property.   

 The Youngs were able to shunt flow around their home, by placing a row of straw bales 
along a chain link fence that paralleled the stream channel.  However, the fence 
eventually collapsed which allowed water to flow directly toward their home.  At one point 
water levels reached about two feet up on their sliding glass door which is located along 
the south side of the home. 

 On May 16th Mr.  Carl Harrell, a landowner that lives along Hanson Road received verbal 
permission from the WDFW to use excavators to remove sediment from the stream 
channel in the vicinity of the Cove Road Bridge.  However, it was Mr. Young’s 
understanding that they were required to begin their cleaning operations 2 ½ miles 
downstream near Barnes Road and work their way upstream cleaning various areas so 
that the stream would contain the flow that would come once the channel at Cove Road 
was cleaned.  According the Mr. Young the excavators arrived at the Cove Road Bridge 
at about 3 p.m. and the 16th.  They started removing material from the channel 
downstream from the bridge, working their way upstream through the bridge and along 
the upstream channel.  The work continued until about 6 p.m.  On Tuesday the 17th, the 
excavators finished the work. 

 The berms were created from the material that was excavated from the stream channel. 

 Following the flood, the Young’s front yard and driveway were covered with tons of 
stream bed material.  The Youngs retained the services of a local company who cleared 
the material from the yard and placed it along the backside of the new berm. 
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Erik Bakke 6150 Cove Road 
Mr. Bakke’s parcel and residence are located at the northeast corner of the Cove Road Bridge 
over Manastash Creek.  It did not sustain significant damage during the flood.  Mr. Bakke 
provided the following noteworthy observations: 

 Mr. Bakke noted that there had been a significant, yet smaller flood on March 31.   

 The May 2011 flood damaged Mr. Bakke’s driveway and pushed an outbuilding off its 
foundation. 

 The last major flood on Manastash Creek occurred on 1996. 

 Prior to the 1996 flood, Mr. Bakke recalls being able to walk under the Cove Road Bridge 
and estimated that at the point of the largest opening, the distance from the channel bed 
to the low chord of the bridge was about seven feet.   

 The existing bridge was built in 1978 after the previous crossing was destroyed during a 
1977 flood.  The current bridge is about 50% longer than the original bridge.  

 In 1995, Mr. Bakke’s father cleaned part of the stream channel along their property and 
used the spoils to create a low berm along the stream bank. 

 Mr. Bakke recalled that the County used to periodically clear material from the channel in 
the vicinity of the bridge, but he did not recall specifics and noted that the County had not 
cleared material from the stream since at least 1995 when his father removed material. 

 Mr. Bakke mentioned that prior to the about 1973/74, the stream flowed year round, 
however, this changed due to irrigation off-takes that were constructed about that time. 

 Mr. Bakke recalls that prior to the early to mid-1970s, the channel seemed to be deeper 
and more incised and that this tended to help keep sediment moving and less deposited 
in the vicinity of the project reach. 

 The stream is located on a slightly elevated crown of the fan and therefore it is 
reasonable that once water overtops the stream banks, it typically does not return to the 
stream but follows other paths down the fan, mainly to the northeast. 

 He believes that past logging activities within the upstream Manastash watershed 
probably have had an adverse impact on flood flows (increasing them due to more rapid 
runoff) and on sediment yield (destabilized slopes allowing more sediment to enter the 
stream system). 

 He also mentioned that ice jams have been known to cause flooding problems along the 
stream channel.  The 1996 flood was apparently accompanied by ice jam problems.  

 Mr. Bakke suggested WSE call: 

o Marin Kaatz, a retired professor at Central who has significant knowledge of area 
hydrology and flooding.  (We did not call Mr. Kaatz because in our view his input 
would have been a low priority for this investigation). 

o Jennifer Hackett a resident along the stream downstream who has used her GIS 
skills to explore some of the history of Manastash Creek and flooding in the 
Kittitas Valley.  (We did call Ms. Hackett – see her comments below). 

 Mr. Bakke offered the following suggestions to reduce flooding and sediment deposition 
in the vicinity of Cove Road: 

o Restore the upper watershed (reduce runoff and sediment supply) 
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o Maintain the stream channel (excavate sediments) 

o Modify the bridge (raise it and make is longer) 

o Stabilize the channel banks with vegetation to limit bank erosion and therefore 
sediment production.  

 
Jim Repsher  -- 6251 Cove Road (Repsher / English Property) 
Mr. Repsher’s parcel and residence are located adjacent to the southwest corner of the Cove 
Road Bridge over Manastash Creek.  The home did not flood, but the pasture between the home 
and the stream flooded as well as the pasture to the west.  Mr. Repsher provided the following 
noteworthy comments: 

 Jim awoke Sunday morning the May 15th to the sound of the flood. 

 After returning from work mid-day, he noticed that a large gravel bar had formed in the 
channel 200 to 300 feet upstream from the bridge.  The bar was obstructing flow causing a 
large portion of the flow to leave the channel with a large portion heading northeast across 
the Young’s property and a smaller portion to the southeast across their property.      

 He mentioned that the channel downstream of the bridge also had filled with sediment and 
the flow depth was quite shallow. 

 Water also entered his property by flowing through the field to the west.  This water left the 
channel through an existing pond that borders the stream two properties upstream. 

 He explained that their northern property boundary is located north of the stream and that 
the Youngs do not own to the edge of the stream.  A portion of the new earthen berm that 
was constructed during the flood lies on their property. 

 They are very concerned that the new berm along the north upstream bank will force 
significantly more flow onto their property.  They are concerned that during a major flood 
this could cause their basement to flood or other damage to occur. 

 He said that there is a 6- to 8-foot high concrete diversion dam across Manastash Creek 
upstream at the inlet to Reed Ditch and there is a double gate structure across the mouth 
of Reed Ditch.  He believes that the diversion dam and inlet structure are to be removed 
sometime in 2012 as part of an on-going effort to restore year-round flow to Manastash 
Creek.   

 Mr. Repsher would like the berms that were built during the 2011 flood removed, so that 
his property is not subjected to more flooding than it would be naturally. 

 He is an active supporter of the on-going effort to restore year-round flow to the stream to 
reestablish fish runs, and to that end would like to see natural stream processes restored 
wherever possible.  

 
Scott Younberg -- 130 Cedar Cove Road 
Mr. Younberg’s property is located along the north bank of the stream channel and is immediately 
west of the Young’s property.  Mr. Younberg has only owned his property for about two years.   
He provided the following noteworthy observations: 

 His home was not affected; a small shed was flooded, but there was no significant 
damage. 
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 A low earthen berm exists along the top of the stream bank along his property.  He also 
believes there is a similar berm along the top of the south stream bank opposite his 
property.  The berms are covered with mature vegetation. 

 When the excavators cleaned the channel and built the berm on May 16th, they continued 
onto his property roughly 20 to 30 feet and tied into the existing berm.   

 Mr. Younberg mentioned that prior to the flood there was a tree or trees lying across the 
channel at roughly the location of one of the Young’s sheds.  He noted that sediment 
built up behind the log(s) and this obstruction increased the amount of flow leaving the 
channel over the north bank and flowing across the Young’s property. 

 He noted that the bridge was “built too narrow”. 

 He suggested that one reasonable flood relief alternative to help the Youngs would be to 
set the new berm back from the existing channel, re-grade and landscape it.  He felt 
strongly that the entire berm should not be removed or it would only be a matter of time 
before the Young’s are severely flooded again. 

 
Reesa Duncan – 6320 Cove Road 
The Duncan’s property is located adjacent to the southeast corner of the Cove Road Bridge over 
Manastash Creek.  Ms. Duncan provided the following noteworthy comments and observations: 

 Their home was not impacted by flooding from the mainstem of Manastash Creek, but 
rather from water that came from an old swale that crosses under Cove Road 
approximately 800 feet to the south of the Cove Road Bridge 

 They recognize that portions of their property along Manastash Creek are prone to 
shallow flooding, but this is not a major concern for their home is located relatively far 
from the stream. 

 They are very willing to work with their neighbors and the County to help resolve the on-
going flood / berm related issues.  

 

Jennifer Hackett – Resident along Hanson Road 

Ms. Hackett is a Geographic Information Specialist (GIS) who lives along Manastash Creek 
downstream from Cove Road.  She is a sole proprietor of a small GIS business named 
Manastash Mapping (www.manastashmapping.com).  She provided an overview of flooding local 
to her residence and access to photographs that she took during the flood, again mainly in the 
vicinity of Hanson Road and not the Cove Road crossing.  Ms. Hackett offered and provided a 
geo-referenced 1956 aerial photograph of the Manastash alluvial fan.  

 

Anna Lael – District Manager Kittitas County Conservation District 

Ms. Lael provided an overview of the work the Conservation District has been conducting on 
Manastash Creek which has focused on consolidating and screening several irrigation diversions.  
They have also managed a stream flow gaging program along the stream.  
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Appendix 2 – HDR Memorandum 

Draft Estimate of Peak Flood Flow and Probability of Recurrence May 15, 2011 Flood 
Manastash Creek, Kittitas County, Washington 
 
 























Manastash Creek 
Flood Relief Evaluation 
 

 

Appendix 3 – Brief Summary HEC-RAS Hydraulic Computer Model Development 
Two steady state hydraulic models were created for the project reach.  One model was used to 
simulate the channel before the flood that occurred in May 2011 and the other was used to 
simulate the channel after the flood.  HEC-RAS is a widely used water surface profile computer 
program created and actively maintained by the US Army Corps of Engineers (USCOE, 2010).  A 
brief description of the development of both models is presented below. 
 
Model Inputs and Initial Conditions 
The geometry of the pre-flood stream channel is based on LiDAR topography collected in April 
2011 which was just before the flood.   The geometry within the project reach in the post-flood 
model is generally based upon a survey of the channel that was completed in August 2011, 
although upstream and downstream from the project reach the geometry is the same as in the 
pre-flood model.  In both models, lateral weirs were placed on the north bank upstream of the 
bridge to simulate and estimate overbank flood flows that leave the system.  The heights of these 
weirs match the highest point present on the left bank of the creek, based upon the respective 
topography.  The geometry of the bridge was input into both models using bridge plan data 
provided by Kittitas County.  The steady state models were run assuming a mixed flow regime 
and using normal depth upper and lower boundary conditions with a 2% slope value.  Split flow 
optimization was invoked to determine the weir flow overtopping.  Overbank flows were restricted 
when appropriate using a combination of ineffective areas and levee cards. 
 
Model Calibration 
WSE used engineering judgment, past experience, and references to well-regarded publications 
to select reasonable Manning’s ‘n’ channel roughness values.  The model could not be calibrated 
to the May 2011 flood because there are so many uncertainties associated with the flood.  For 
example, the exact peak discharge is unknown, the geometry of the channel changed during the 
flood due to sediment deposition, there were large standing waves and thus highwater marks are 
unreliable, etc.  
 
List of Model Simulations and Record of File Names 
 

Model Simulation Description 
HEC-RAS Geometry 

File Name / Title 

Pre-flood long reach (30 cross sections) preflood.g01 / PreFlood-long 

Pre-flood short reach (20 cross sections) preflood.g02 / PreFlood-short 

Pre-flood short reach with bed raised 2ft preflood.g03 / PreFlood-short_raised2ft 

Pre-flood short reach with no bridge preflood.g04 / PreFlood-short_nobridge 

Pre-flood short reach with closer cross 
sections surrounding bridge 

preflood.g05 / PreFlood-short_newbridgexs 

Post-flood long reach (30 cross sections) postflood.g01 / PostFlood-long 

Post-flood short reach (20 cross sections) postflood.g02 / PostFlood-short 

Post-flood short reach with closer cross 
sections surrounding bridge and bed raised 2ft 

postflood.g03 / PostFlood-
short_newbridgexs_raised2ft 

Post-flood short reach with no bridge postflood.g04 / PostFlood-short_nobridge 

Post-flood short reach with closer cross 
sections surrounding bridge 

postflood.g05 / PostFlood-short_newbridgexs 

Post-flood short reach with closer cross 
sections surrounding bridge and bed lowered 
1.5ft 400ft upstream of the bridge and 600ft 
downstream of the bridge 

postflood.g06 / PostFlood-
short_newbridgexs_lower1pt5ft 
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Post-flood short reach with closer cross 
sections surrounding bridge and bed lowered 
1ft 400ft upstream of the bridge and 600ft 
downstream of the bridge 

postflood.g07 / PostFlood-
short_newbridgexs_lowered1ft 

Post-flood short reach with closer cross 
sections surrounding bridge and bed lowered 
2ft 400ft upstream of the bridge and 600ft 
downstream of the bridge 

postflood.g08 / PostFlood-
short_newbridgexs_lowered2ft 

Post-flood short reach with closer cross 
sections surrounding bridge and re-graded 
weir 

postflood.g09 / PostFlood-
short_newbridgexs_cutweir 

 
Model Use and Limitations 
The models created were intended to be used to quickly and roughly estimate the effect the 
bridge and the berms constructed along the project reach have on flood flows and the capacity of 
the channel under different scenarios.  Because of the complicated floodplain system surrounding 
Manastash Creek and the limitations of the 1D HEC-RAS hydraulic model, these models are not 
to be used for any other purpose.  They absolutely are not to be used to estimate water surface 
elevations in the floodplain or to develop precise hydraulic values that may be required for the 
design of flood protection features. 
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Appendix 4 -- Summary Relevant Notes Found in County Bridge Maintenance Files 
The existing bridge was built in 1978 and consists of pre-cast concrete deck supported on vertical 
concrete seat-type abutments supported on spread footing / concrete filled barrel foundations.  
The waterway is 38-feet long and approximately 29 feet wide.  The waterway opening is 36 feet 
wide as measured from the riverward face of the vertical abutment walls.  The bed of the stream 
was approximately 7 ½  feet below the low chord of the bridge in 1978, however, it is not clear if 
this was due to local dredging of the channel at the time of construction, or whether this is a 
reflection of the general elevation of the streambed at that time.  This bridge replaced a much 
smaller concrete bridge that was said to be 24 feet long with a waterway opening approximately 
18 feet wide.  
 
County bridge inspection reports dating back to 1969 were obtained and reviewed.  Noteworthy 
pertinent information from these reports is presented  below.  The date refers to the date of the 
inspection: 

 4/9/1969 – the stream bed was six feet below the top of the deck at the center of the 
crossing.  The waterway was judged to be in “good” condition 

 8/18/1979 – Recommended replacing riprap as the southwest corner of the bridge 

 7/22/1985 – Bridge judged to be in “excellent” shape 

 10/28/1986 – “Two logs under the bridge.  One large one jammed in on the west side 
should be removed” 

 10/13/2009 – “The stream under the bridge appears to have been dredged out.  High 
water fills in the channel at the bridge with cobbles most years.” 

The County completed a scour evaluation report for the crossing on March 11, 1999.  The 
investigators concluded the following: 

“This bridge sets in an alluvial fan and during flood events the channel fills with river rock.  
Footings are well below the thalweg and the streambed is dry at times.  There are no 
scour problems at this time but no foundation elevations are known.”   

It also includes the statement” 

 “At high flows this structure fills with material and must be excavated.” 
 
Since at least 1998 the County routinely measured the elevation of the streambed relative to the 
bridge deck.  In general the streambed remained a consistent four feet below the low chord of the 
bridge between inspections conducted in 1998 and 2009. 
 


