
 

 

 

Department of Transportation 
Road Services Division 
Engineering Services Section 
Environmental Unit 
King Street Center 
201 South Jackson Street 
Seattle, WA 98104-3856 
(206) 296-6520  Fax (206) 296-0567 
TTY Relay: 711 
www.metrokc.gov 

 

 February 9, 2011
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    Division, Department of Transportation 

and 
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RE: May Creek Drainage Improvement Project:  SE May Valley Road and 148th 
 Avenue SE – Sediment Assessment       

 Introduction 
This memo provides information on sediment conditions in May Creek from 
approximately 148th Avenue SE upstream to 164th Avenue SE.  This evaluation addresses 
geomorphologic controls, sediment sources, sediment behavior in the drainage and how 
the project actions are likely to influence future sedimentation in May Valley.  The 
purpose of the following background evaluation is to provide information to assist King 
County Department of Natural Resources and Parks, Water and Land Resources Division 
in the design process for a drainage improvement project in May Valley.  The proposed 
project location is shown in Figure 1.  
 
Two questions have been raised regarding sediment associated with the May Valley 
drainage improvement project: 
 
Question 1:  Will the project change sediment delivery downstream to May Creek?  
Question 2:  After the proposed drainage improvement project and mitigation on May 
Creek in May Valley, will sediment refill the May Valley project area? 
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There are a number of factors that were not available for the assessment:  
 The actual suspended sediment loads in May Creek in the project area, the suspended 

and bedloads from the tributaries and the relative contribution of sediment from 
different sources are not known.  

 The change in sediment loading over time due to changes in land use in the basin; 
logging, development, agriculture and channel dredging is not known.  

 All of the tributaries provide some amount of sediment to May Creek within the 
valley but the actual volume is not known.  Long Marsh Creek delivers gravel to silt 
sized sediment to May Creek.  A depositional area of gravel and sand is visible in 
May Creek.  Estimates of the delivery rate for Long Marsh are made from surveyed 
elevation changes between a sediment-removal project in 2002 and 2010.  

 Beaver dams above the project area trap sediment and release sediment periodically 
due to flooding or breaching.  

 
An assessment of the sediment behavior presented here is based on published basin 
information, aerial photo interpretation, survey data from 1965, 1979, 1993, 2002 and 
2010, a soil-loss analysis by Jeff Burkey, sediment samples from the May Creek channel, 
and May Creek survey records and studies conducted for the project.  This assessment 
provides a working hypothesis about sediment movement in the valley and the basis for 
future investigations.   

Background Geology and Stream History 
The wide and relatively flat May Valley (RM 3.9 to RM 7.0) was created by glacial ice 
melt runoff and is part of the “Kennydale Channel”.  The valley is underlain by recent 
alluvium over recessional outwash deposits and compacted glacial till.  These deposits 
overlie Eocene Tukwila Formation.  The formation is composed of volcanic tuff, fine-
grained volcanic sandstone and volcanic tuff-breccia.  The formation is reported to 
outcrop west of 146th and forms a physical boundary between the downstream ravine and 
May Valley upstream.  The geologic map is shown on Figure 2.  The creek gradient 
within May Valley is 0.2 percent and the valley is predominately a depositional 
environment.  Aerial photography and Lidar image of the valley show evidence of pre-
dredging channel meanders.  Historic survey mapping from 1872 shows May Creek as a 
meandering stream and Tributary 0291a extending north to join May Creek just south of 
Indian Meadows rather than the current confluence approximately 1,440 feet west of 
164th Avenue SE.  The alluvial fans from Indian Meadows and Long Marsh Creeks 
appear on the 1872 map and the mapped location of May Creek is routed to the southwest 
around the higher elevations of the Long Marsh/Indian Meadows alluvial fans.  The 
historic channel map for 0291a is consistent with Lidar images showing meander scars in 
the valley.  (Aerial photos and historic map information is located in Appendix A). 
 
May Creek was dredged to form a linear channel between 1910 and 1936 (Foster 
Wheeler, 1995).  A description of May Creek by Bretz (1913) describes May Valley as a 
“swampy, wide bottomed old channel”.  A project plan dated 1935 (King County Map 
Vault) shows creek modifications extending from Lake Washington to 164th Avenue SE.  



May Creek, May Valley 

l Geology 

Legend 
Qw- Wetland Deposits Organic Rich Sediment 
Qvr- Recessional Outwash Deposits Sand and Gravel 
Qvt- Vashon Till Compacted Mix of Silt Sand and Gravel 
Tpt- Tukwila Formation- Mix of Volcanic and Sedimentary Mate1 

Figure 2 

King County 
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Aerial photos from 1936 show the May Creek channel cut as approximately 25 to 30 feet 
wide as measured from the aerial photos.  The photos clearly show the channel 
excavation boundaries.  The channel is uniform with limited shrubs or trees.  Periodic 
dredging is reported during the 1940s through 1960s (Foster Wheeler, 1995).  Property 
owners may have removed sediment periodically. 

Sediment Sources to May Creek 

Agriculture and Pastures 
In the immediate area of the proposed project there are roughly 8.4 hectares of active 
animal pasture that abut the stream on both sides with a few animal access points to the 
stream water (assumed watering holes).  Under existing conditions, these animal pasture 
areas are flooded at stream flows below mean annual flow rate (8.6cfs)—over-bank 
flooding begins approximately at 6 cfs at the low point in the bank.  Thus, its likely  
sediments that may not have washed off during a rain event with overland flow will be 
washed off when the stream-system capacity is exceeded and floods overbank.  After a 
flood event, there does not appear to be any visual deposition of sediments resulting from 
the stream itself and upstream conditions but erosion rills are present in the pastures.  
Thus, it is assumed that sediments suspended in the water column that flush into the 
pasture retreat back into the stream system.  Given this condition with the added animal 
activity, sediments from soil disturbance would be additive to upstream sediment loads, 
thus increasing sediment loads downstream.  The proposed project goal is to reduce 
frequency of pasture flooding, thus sediment loads, from a frequency of any appreciable 
storm to a near one-year storm frequency.  
 
To assess potential sediment loads from pastures in the project area, similar studies in the 
Green River watershed were evaluated (King County, 2007). The Green River studies 
have estimated sediment loads (via total suspended solids) ranging from 50 to 170 
kg/ha/yr; residential = 158 kg/ha/yr, commercial = 172 kg/ha/yr, forest = 110 kg/ha/yr, 
and agriculture = 50 kg/ha/yr.  Literature values (Burton and Pitt, 2002) are significantly 
different with 10, 420, 3, and 343 kg/ha/yr for residential, commercial, forest, and 
agriculture, respectively.  Monitoring stations used for agriculture land use in the Green 
River watershed study were downstream of pasture lands in ditches that had significant 
amounts of choking vegetation in them just upstream of the sampling station.  Given the 
relative position of the sampling location and the proximity of vegetation upstream, one 
may expect the Green River sediment loads to be lower than expected because of the 
vegetation trapping wash-off loads.  Consequently, estimated loads from the May Valley 
pasture areas are then estimated in the range of 50 – 340 kg/ha/yr (assumed 200 kg/ha/yr 
average).  Simplistically if we estimate loads from the pasture lands to be 200 kg/ha/yr, 
and post-project loads are reduced in half, then for a ten-year period and 8.4 ha, there is a 
reduction of 8.4 metric tons of sediment contribution to May Creek.  An estimated range 
would be a reduction of 2.1 to 8.4 metric tons of sediment contributed to May Creek.  
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Hydraulic model results estimate that the channel capacity to carry bedload and 
suspended sediment through the project area will be increased after the proposed project 
by increasing the channel efficiency.  Velocities associated with lower flow rates are 
increased with the removal of vegetation choke points in the channel along with channel- 
bottom high points that otherwise create backwater conditions conducive to deposition, 
while depths are increased with a lower channel bottom in conjunction with more water 
kept in-channel rather than over bank because of improved flow-rate capacity.   
 
Reduced overbank flooding into reed canarygrass may allow the annual volume of fine 
sediment and muck moving downstream to increase on a yearly basis.  Higher flow or 
flood events would continue to carry stored in-channel and off-channel fine sediment 
downstream in a larger pulse, rather then metering sediment at lower flows.  The 
cumulative total volume of sediment over a longer time frame, ten years for example, 
would not be expected to change.   
 
May Creek bottom sediments were sampled by the King County Department of 
Transportation Materials Laboratory (King County, May 2010 and October 2010, 
Appendix B).  In the area of 146th Avenue SE the channel bottom is composed on sands 
and gravels, to well-graded gravel.  Larger gravel, cobbles and occasional boulders are 
also present.  In the relatively flat and low-gradient portions of May Valley in the area of 
148th Avenue SE the hard channel is composed of silty-sand and sandy-silt.  At the 
confluence with Long Marsh Creek the hard-channel bottom is composed of well-graded 
gravel.  A variable layer of semi-liquid, organic rich mud (herein referred to as muck) is 
present within the stream channel behind constrictions in the channel (Figure 3).  The 
muck was sampled 25 feet upstream of a private bridge at RM 4.6.  A modified Loss on 
Ignition analysis (LOI) was performed on the sample and the organic content was 
approximately 28 percent.  This is a very high percent organic material compared to King 
County streams (Burkey, personal communication).  The exact source of this high 
organic content is unknown; however, the tributary stream channels within the project 
area do not contain the same muck material and the most likely sources are pastures, 
agricultural fields and grass/tree litter within and above the project limits.   

Sources of Stream Sediment 
Most of the major tributaries to May Valley enter May Creek upstream of 164th or 
downstream of 146th, outside of the project area.  From just below 148th and 164th four 
tributaries: an unnamed tributary (0291a), Indian Meadows (0291), Long Marsh Creek 
(0289) and Greenes Creek (0288) enter May Creek.  Small alluvial fans occurring at the 
base of Trib. 0291a and Indian Meadows identify where sediment is deposited at the 
valley floor.   
 
 A ditch carries Indian Meadows Creek to May Creek.  The ditch carrying Indian 

Meadows has piles of sediment adjacent to the ditch.  These appear to be hand dug 
sediment piles removed from Indian Meadows Creek (Bauman, personal 
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communication).  Finer sand and silt reached May Creek and the confluence with 
May Creek is clogged with silt and reed canarygrass (GeoEngineers, 2008). 

 Tributary 0291a is shown on the 1872 map and before development of the valley 
flowing northwest parallel to May Creek, joining May Creek near the confluence with 
Indian Meadows.  The stream now joins May Creek downstream of 164th and is 
hydraulically controlled by a culvert under SR-900.  Sediment is primarily deposited 
upstream from the culvert (Foster Wheeler).  The creek lacks a defined channel above 
the confluence with May Creek.   

 Greenes Creek enters May Creek west of 148th Street and currently does not 
contribute significant sediment to the project area because Greenes Creek discharges 
to a wetland and the confluence with May Creek is choked with reed canarygrass.  

 
Table 1: Two year flow for May Creek Tributaries in the Project Area (Foster Wheeler, 
1995). 
Drainage Unnamed Trib. 

0291a 
Indian 
Meadows  

Long Marsh Greenes 

2 year flow in 
cfs 

23.8* 17 42 26 

*USGS StreamStats Estimate 
 
Within the project area, Long Marsh is one of the largest flow (Table 1) and sediment 
inputs.  The Long Marsh sediment deposits constrict flow and muck movement in May 
Creek.  Long Marsh Creek joins May Creek south of May Valley Road near 150th Place 
NE.   
 
Aerial photography from 1936 shows the creek in a relatively straight channel.  The 
current channel is on the order of two (2) feet wide and several inches in depth at winter 
low flow.  The stream banks are approximately one foot in height, and the surrounding 
floodplain/fan surface is primarily planted in pasture grass with some recent native 
plantings.  Evidence was found of gravel deposition throughout this reach.  Discussions 
with earlier property tenants indicate that sediment deposition extended into the adjacent 
pastures following a January 2009 storm event.  Long Marsh Creek deposits form an 
alluvial fan composed of cobble- to silt-sized particles and discharge silt, sand and gravel 
into May Creek.  May Creek channel bottom elevations are higher near the confluence 
and this channel fill is a choke point for flow within the channel.  During high-flow 
events, Long Marsh carries large gravel-sized sediment to May Creek.  Before Long 
Marsh was straightened, the stream would have migrated across the alluvial fan as 
sediment was deposited in the stream channel.  As noted in the previous section, the Long 
Marsh and Indian Meadows alluvial fans built out into May Valley and forced May Creek 
around the fan. 
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May Creek Channel Changes with Time 

Horizontal Boundaries 
Aerial photos from 1936 show the May Creek channel cut as approximately 25 to 30 feet 
wide as measured from the aerial photos.  The photos clearly show the channel 
excavation boundaries.  The channel is uniform with limited vegetation.  Foster Wheeler 
measured the mean May Valley Creek channel width in 1995 as 20 to 25 feet, with wider 
sections up to 60 feet at RM 5.6 (Foster Wheeler, 1995).  In March of 2002 a stream 
survey was conducted between 164th Avenue SE and 148th Avenue SE (O’Rollins, 2002) 
and measured the average channel width at ten to 14 feet.  A stream survey was 
conducted in 2010 (Thompson and Bauman), and the average wetted width of habitat 
units was approximately 12.1 feet and the widest wetted width was 23 feet (surveyed 
reach RM 4.35 to RM 4.87).  While no change in average width occurred from 2002 to 
2010, there is a possible pattern of channel narrowing between the 1936 and 1995 and 
comparison between the 2002 and 2010 stream surveys.  This is reflected in the available 
measurements; especially in areas dominated by reed canarygrass.  The channel is still a 
relatively straight excavated ditch but grass, shrubs and trees have encroached into the 
channel.   
 
Survey data from 2002 and 2010 surveys are also available.  Cross sections of May Creek 
are shown in Figure 4 (cross section locations are shown in Figure 5).  Five cross sections 
were chosen to compare the stream channel at relatively fixed locations in the stream.  
Upstream of the road bridge at 148th Avenue SE the channel is narrower and slightly 
shallower (Section B-B).  Downstream of the bridge the channel is wider and more 
uniform in shape (Section A-A).  The cross section at Long Marsh (Section D-D) shows 
the 2002 bank deposits (right bank) associated with excavating sediment from May Creek 
(private property owner activity) and the filled-in 2002 channel profile from Long Marsh 
Creek deposits.  During the 2002 pilot excavation project in May Creek at the Long 
Marsh confluence, sediment was removed to approximately elevation 309.  The left bank 
(looking upstream) has now filled in to 2002 elevations at the confluence but the 
rectangular channel shape is still present on the right bank.  Upstream of Long Marsh 
Creek, the channel is approximately the same width but shallower.  This may be due to 
where the survey staff was placed and the CAD program interpolating between points.  
Downstream of Long Marsh Creek the channel has narrowed.  Survey locations varied 
slightly between center line, right bank or left bank and cross section elevations are 
approximate.  
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Figure 3 May Creek Profile Showing Channel Bottom Elevation and MuckSediment 
Thickness in 2010 (From King County, 2010a). 
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Channel Bottom Elevation 
Channel elevation surveys were conducted in 1965, 1979, 1993, 2002 and 2010 (Data is 
located in Appendix C).  A profile of May Creek channel from just below 148th Avenue 
SE to approximately 1,300 feet upstream of the confluence with Long Marsh Creek as 
shown in Figure 5.  The figure compares the 2002 and 2010 survey profiles and gives 
spot elevations at the 148th Avenue road bridge and at the horse-crossing bridge on parcel 
0223059091, 15019 SE May Valley Road from 1965, 1979, and 1993.  Upstream of Long 
Marsh, between 2002 and 2010 the hard channel bottom is a foot lower in some areas and 
a foot to two feet higher in others.  At the horse bridge the elevation has varied from 307 
feet to 311 feet associated with sediment deposition from Long Marsh Creek.  From 
station 11+00 to 8+00 at 148th Avenue, the channel profile has flattened and the channel 
bottom has shallowed approximately three feet.  This area coincides with thick areas of 
reed canarygrass.  Between 1965 and 2010, the 148th Avenue road bridge channel profile 
has stayed relatively consistent at 307 to 308 feet.  It appears from the elevation 
differences that where the muck and vegetation builds up, the channel bottom has also 
been aggrading.  Changes in the bottom elevation should be considered approximate, 
perhaps within a foot of elevation change.  Survey elevations have not been taken at the 
exact same locations and stationing is different between projects.  Stream profiles in 2002 
and 2010 (Figures 4 and 5) show thicker areas of muck build up behind higher elevations 
in the channel.  Up to four feet of muck was measured above the Long Marsh Creek 
confluence in 2002 and three feet in 2010.  Stream and elevation survey data indicates 
that soft muck present in the channel varies in thickness by location and with time.  The 
muck thickness is variable and transitory, building up in the channel until higher flows in 
May Creek are able to move the sediment downstream.   
 
Muck and fine sediment is moved downstream by May Creek within the valley as 
bedload and suspended sediment. However, the valley and May Creek above May Valley 
is not the main source of sediment to Lake Washington.  The May Creek Current and 
Future Conditions report (1995) identified the major source of sediment to the May Creek 
delta in Lake Washington as the May Creek canyon and eroding channels of tributaries 
that enter the mainstem downstream of May Valley.  
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Findings: Project Features and Estimated Results 

Pre-project May Creek Sediment Sources and Channel Behavior 
above the May Creek Ravine: 
Based on field reviews of the project area, stream report (King County, 2010), a literature 
review of past reports on the May Creek basin, and a review of aerial photographs a 
qualitative estimate of sediment sources has been developed.  Sediment entering the 
project area comes from: 
 Upstream May Creek (east of 164th).  Most of the major tributaries enter May 

Creek above the project and therefore will be a contributor to suspended 
sediment in the Creek.  Six beaver dams are present or have been active in the 
past above the project area; two below 164th and four upstream of the project.   

 Long Marsh Creek is a contributor to channel fill by sand, gravel and small 
cobbles.  The larger materials are able to reach May Creek during high flows due 
to the straight channel, slope and past channel maintenance by property owners. 

 Indian Meadows Creek is a minor drainage that is partially ditched through a 
pasture that reaches May Creek and contributes sediment to May Creek. 

 Tributaries (0291A, 0291) contribute minor but unknown amounts of fine 
sediment. 

 Stormwater runoff and pasture flooding contributes an estimated .2 to .8 metric 
tons of organic material and sediment to the stream.  

The May Creek channel is essentially a ditch, excavated in a historic wetland system 
prior to 1930.  The gradient in May Valley is very low and the creek is only able to 
transport clay to sand sized sediment.  
 The May Creek channel stores organic muck/sediment from pastures behind 

relatively high spots in the channel bottom and releases it downstream to the 
ravine during higher flows.  Muck then builds up again as flows recede and 
during rain events.  Some of the muck contributes to aggrading the channel 
bottom as it is trapped and entrained by vegetation. 

 
The May Creek project proposes a number of features to reduce sedimentation to May 
Creek and channel filling.  The 70% design plans include: 
 removal and control of reed canarygrass (Phalaris arundinacea); 
 native plant buffers along the banks; 
 reducing overbank flooding; 
 selected removal of vegetation from the channel downstream of 148th Avenue SE; 
 excavated alcoves adjacent to the channel downstream of 148th Avenue SE, 
 a sediment management design for Long Marsh Creek, the primary source of 

sediment and channel constriction in the project area.   
 
These features are expected to produce the following results: 
 Removal and control of reed canarygrass will slow channel narrowing and infilling 

due to growth during spring and summer during low flows.   
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 Adding plant buffers on either side of May Creek will shade the banks where reed 

canarygrass is present and help control grass growth and encroachment. 
 Reducing over-bank flooding of pastures will reduce the amount of sediment and 

organic material being carried to the creek by an estimated .2 to 0.8 metric tons per 
year. 

 Improved channel hydraulic efficiency will improve and move fine sediment and 
organic material that reaches the creek downstream, reducing the amount of sediment 
trapped in reed canarygrass above 148th Avenue SE. 

 The proposed alcove excavation and planting areas west of 148th Avenue SE will 
allow the creek to overflow into the alcoves during higher flows; this will slow the 
current velocities and minor amounts of sediment will drop out of suspension, but the 
amount of deposition is unknown.  

 The May Creek channel is likely to be both a depositional area and a source of 
suspended sediment during higher flows.  Soft muck in the stream bottom above the 
confluence with Long Marsh Creek is a combination of organic material from pasture 
runoff with mineral sediment.  The muck builds up in the channel after rain storms 
and floods and is moved downstream during higher flows.  Reducing flooding within 
the project area will help reduce the build up of muck in the channel. 

 A mitigation project in Long Marsh Creek will intercept gravel and large sand-size 
sediment reaching May Creek. 

 Bank stabilization with jute netting and seeding will reduce erosion and sediment 
input to May Creek after excavation.  

Estimated Changes in Sediment Transport and Channel Dimensions 
after Drainage Improvement Project:  
The proposed project elements and existing conditions were evaluated for how sediment 
would enter and move within the project area.  If no change in behavior was expected, the 
conditions were assumed to remain the same and are listed below as “constant”.  If the 
project element was expected to modify sediment behavior by qualitatively reducing the 
amount of sediment reaching May Creek, a reduction is noted in the bulleted list below.   
During construction, temporary increases in sediment are possible and this is noted. 
 Constant Upstream May Creek (east of 164th).  Most of the major tributaries 

enter May Creek above the project and therefore will continue to be a contributor 
to fine sediment in the Creek.  Beaver dams will hold back sediment and 
periodically release it when breached. 

 Constant Tributaries (0291A, 0291 and Indian Meadows Creek) contribute 
unknown amounts of fine sediment. These are expected to be minor. 

 Reduction Small proposed mitigation alcoves downstream from 148th will allow 
sediment to deposit at higher flows. 

 Reduction Long Marsh Creek mitigation project will minimize course sediment 
reaching May Creek and channel infilling. 

 Reduction Reduced pasture flooding will reduce the organic material and 
sediment discharged to the stream, estimated at .2 to .8 metric tons. 
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 Reduction Reduce channel narrowing by controlling reed canarygrass along the 

banks by establishing a buffer of plants on either side of the channel and shading 
the banks.   

 Temporary Increase Channel excavation will temporarily expose “raw” bank and 
channel sediments to the channel.  Jute matting and bank planting will control 
erosion but minor erosion within the channel may occur as the channel stabilizes. 

 Change in fine sediment movement Fine mineral and organic sediments that reach 
May Creek and are now stored in the stream channel or trapped by grass during 
low flows will move downstream during lower flows.  Fine sediment and organic 
material currently stored in the channel and moved downstream during high-flow 
events, will move downstream at a constant rate rather than episodic rate. 

 
The overall estimate is a net reduction in fine sediment and organic material reaching 
May Creek within the project area.  Long Marsh Creek mitigation, the mitigation alcoves, 
reduced flooding, and reed canarygrass control are project features that decrease sediment 
contributions to May Creek in the project area.  Controlling willow and reed canarygrass 
will control channel narrowing.   

Responses to Questions on Project Performance 
Question 1:  Will the project change sediment delivery downstream to May Creek?  
 
Response: The May Creek Current and Future Conditions report (Foster Wheeler, 1995) 
identified the major sources of sediment to May Creek as coming from the ravine and 
tributaries below May Valley.  The hydraulic analysis (King County, 2010a) shows that 
changes in flow velocity below 143rd Avenue SE are negligible.  Sediment movement is 
controlled by flow.  Therefore, the same size sediments would be moved within the May 
Creek system.  Muck sediments are currently stored behind topographic highs in the 
stream channel and are moved downstream in pulses during high flow events.    In 
general fine sediment that does enter the creek as bedload or suspended sediment will 
move downstream due to improved channel efficiency rather than being stored in the 
creek channel above 148th, incorporated into the banks and moving though during large 
flow events.  However, some fine sediment or muck that does enter the creek will 
continue to be stored behind topographic highs in the channel or in topographic lows 
above and below 148th Avenue. We estimate the project-related reductions in sediment 
delivered to the creek primarily from reduced overbank flooding, will reduce the total 
fine sediment and organic muck in the stream. 
 
Question 2: After the proposed drainage improvement project and mitigation on May 
Creek in May Valley, will sediment refill the May Valley project area? 
 
Response: We estimate that there will be an overall reduction in sediment contributions 
to May Creek within the project area.  The stream channel bottom elevation is relatively 
stable, except where Long Marsh Creek discharges to May Creek and where reed 
cannarygrass and muck aggrades the channel.  Reducing sediment and organic matter 
input to the channel from Long Marsh Creek and the pastures and removing reed 
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canarygrass will slow narrowing of the channel.  Active monitoring and buffer-planting 
management along the creek banks will take place for ten years to allow establishment of 
native vegetation buffers.  The larger channel can be expected to last beyond ten years.  
 
This assessment is based on qualitative analysis with available information.  Quantitative 
sediment estimates are not available. 
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Appendix B Channel Bottom Sediment Sample Analysis 



Road Services Division 
Materials Laboratory 
Department of Transportation 
RSD-TR-0100 
155 Monroe Avenue Northeast, Building D 
Renton, WA 98056-4199 
www.metrokc.gov/roads 

May 11,2010 

TO: Jeff Burkey, Hydrologist, King County Department of Natural Resources and 
Parks, Water and Land Resources Division 

VIA: Ala Materials Engineer, King County Department of 
Transpoption, Road Services Division, Materials Laboratory 

FM: T%&$f>~cfen. Engineer Ill, King County Department of Transportation, 
Road 5 rvices Division, Materials Laboratory 

RE: Particle Size Evaluation of May Creek Water Channel Soils 
dgb Number 181205. Task MTR 

The King County Materials Laboratory (KCML) obtained soil samples and performed 
field evaluations to determine the distribution of soil and rock particle sizes in the 
water channel along a section of May Creek. Areas from which samples were 
obtained or evaluations performed are summarized as follows: 

Area 1: Colasurdo Property (Red Barn) 

Sarn~le KC-10-429: The sample was obtained using chest waders and a shovel 
from the north side of the water channel approximately 75 feet downstream from the 
bridge. The water was approximately 4 feet deep, flowing relatively slowly and the 
surface of the water channel consisted of very soft soils. This sample represents 
materials from approximately 0" to 3" below the bottom of the channel. At the 
sample location, the bottom of the channel appeared to be exposed and was not 
covered with grasses. Particle size distribution tests were performed, including 
portions of the sample finer than a No. 200 sieve using a hydrometer, and the USCS 
classification for this material is sandy silt (ML). 

Sam~le KC-10-430: The sample was obtained from the same location and using the 
same methods as KC-10-429, except at a depth of approximately 3" to 6" below the 
bottom of the channel. At approximately 3" there was a transition in the soil and it 
was visually classified as a mixture of the silt from KC-10-429 with gray, fine silty 
sand. Particle size distribution tests were performed, including portions of the 
sample finer than a No. 200 sieve using a hydrometer, and the USCS classification 
for this material is silty sand (SM). 

Report of May Creek Sampling & Testing 
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Area 2: ~ c ~ a r l a s d  Property (Yellow House and Out Buildings) 

Page 2 of 4 
511 1 1201 0 

Sample KC-10-426: The sample was obtained at the confluence of a small 
unnamed stream and May Creek, approximately 30 feet upstream from the bridge. 
The water depth was approximately 12 inches with moderate flow and the surface of 
the water channel consisted of clean sand and gravels. This sample represents 
materials from approximately 0" to 6" below the bottom of the channel. No significant 
vegetation was noted at the sampling location. A gradation test using conventional 
screening methods was performed and the USCS classification for this material is 
well graded gravel (GW). 

Sample KC-10-431: The sample was obtained using chest waders and a shovel 
from the south side of the water channel, approximately 100 foot upstream from the 
bridge. The water depth was approximately 4 feet deep, flowing relatively slowly and 
the surface of the water channel consisted of very soft soils. This sample represents 
materials from approximately 0" to 6" below the bottom of the channel. At the 
sample location, the bottom of the channel did not appear to be covered with 
grasses. Particle size distribution tests were performed, including portions of the 
sample finer than a No. 200 sieve using a hydrometer, and the USCS classification 
for this material is sandy silt (ML). 

Area 3: 148'~ Avenue SE 

Sample KC-10-432: The sample was obtained using chest waders and a shovel 
from the north side of the water channel approximately 75 feet downstream from the 
bridge. The water was approximately 4 feet deep, flowing relatively slowly and the 
surface of the water channel consisted of very soft soils. This sample represents 
materials from approximately 0" to 6" below the bottom of the channel. At the 
sample location, the bottom of the channel appeared to be exposed and was not 
covered with grasses. Particle size distribution tests were performed, including 
portions of the sample finer than a No. 200 sieve using a hydrometer, and the USCS 
classification for this material is silty sand (SM). 

Area 4: 146'~ Avenue SE 

Sample KC-10-427: The sample was obtained using hip waders and a shovel from 
the thalweg area of the creek channel, immediately adjacent to the upstream side of 
the bridge. The water was approximately 2 feet deep, flowing moderately fast and 
the surface of the water channel consisted of sands and gravels. Some of the fine 
sands were washed off the shovel while sampling due to the moderately fast water 
flows. It is roughly estimated that 75% percent of the bottom of the water channel 
surface area consists of sand and small gravel. Larger gravel and cobbles with a 
maximum particle size of about 4 inches make up the remaining approximate 25% of 
the channel bottom surface area. A gradation test using conventional screening 
methods was performed and the USCS classification for this material is well graded 
gravel with sand (GW). The mid-stream bridge pier appears to have 12" to 18" rip 
rap placed as armoring on the upstream nose of the footinglpile cap. 
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Sample KC-10-428: The sample was obtained using hip waders and a shovel from 
the thalweg area of the creek channel, immediately adjacent to the downstream side 
of the bridge. The water was approximately 2 feet deep, flowing moderately fast and 
the surface of the water channel consisted of sands and gravels. Some of the fine 
sands were washed off the shovel while sampling due to the moderately fast water 
flows. It is roughly estimated that 60% percent of the bottom of the water channel 
surface area consists of sand and small gravel. A gradation test using conventional 
screening methods was performed on material finer than a 3" sieve and the USCS 
classification for this material is well graded gravel (GW). 

Larger gravel, cobbles and occasional boulders with a maximum particle size of 
about 12 inches make up the remaining approximate 40% of the channel bottom 
surface area. The sides of the channel directly adjacent to the abutment are 
armored with broken pieces of concrete. A few pieces of broken concrete were 
observed in the thalweg of the creek channel. Directly downstream from the 
concrete armoring the sides of the water channel are undercut. 

An estimate of the overall creek bottom material gradation was obtained in the 
vicinity of the thalweg. The evaluation of material gradation was determined by 
reaching into the water and randomly touching a location on the creek bed. Material 
encountered at the bottom of the creek bed larger than 1 inch was removed from the 
water and measured. Materials finer than 1 inch were visually assessed as being 
similar to materials from sample KC-10-428 that were also finer than 1 inch. The 
particular sizes of material found on the creek bed were recorded and are shown in 
Table 1. The dimensions shown in Table 1 are approximately equal to a square 
mesh sieve that the materials would pass. 

TABLE 1 
Sieve Size "Count Sieve Size Count 
-1" Fines 5 5" 2 

4" 0 

* Indicates number of times the referenced size of material was encountered. 

Area 5: 143rd Avenue SE 

Samples of fine materials for laboratory gradation testing were not obtained from the 
bottom of the creek channel. The water was approximately 18 inches deep and 
flowing fast. There was very little fine (sand size and smaller) material present on 
the creek bed surface and representative samples could not be obtained with a 
shovel or similar tool due to the fast flowing water. 

An estimate of the overall creek bottom material gradation was obtained in the 
vicinity of the thalweg. The estimate was performed directly adjacent to, and on the 
upstream and downstream sides of the bridge. The evaluation of material sizes was 
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determined as previously described for Area 4: 1 4 6 ~  Avenue SE, Sample KC-10- 
428. Most all materials larger than about 3 inches had sharp edges and a few pieces 
of broken brick were encountered. Material size counts for the upstream and 
downstream sides of the bridge are shown below as Table 2 and Table 3, 
respectively. 

TABLE 2 
Sieve Size Count 

-1 112" Fines 2 8" 2 

12" - 1 5" 2 
15" - 18" 0 

We appreciate the opportunity to have been of service and trust this report 
addresses your current needs. Please call me at 206-391-0552 or Alan Cotwin at 
206-296-771 1, should you have questions or we can be of further assistance. 

TABLE 3 

Attachments: Figure 1 - Laboratory Test Results KC-1 0-426 through KC-10-428 
Figure 2 - Laboratory Test Results KC-1 0-429 through KC-1 0-431 
Figure 3 - Laboratory Test Results KC-1 0--432 

Sieve Size 
-1 112" Fines 

2 l1 

3" 
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Count 
1 
0 
1 

1 

Sieve Size 
8'' 
9" 
10" 

4 2 
5" 4 
6" - 1  
7" 4 

Count 
3 
0 
0 

1 0" - 12" 
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DATE: February 8, 2011 
 
TO:  File 
 
FROM: Julia Turney, LG 2493 

King County Road Services Division 
  Environm ental Unit 
  
RE: May Creek Organic Sediment Sample Results 
 
Sample Date: October 8, 2010. 
 
Sample Location:  The sample was obtained from the May Creek Channel approximately 
25 feet upstream from the foot bridge crossing the May Creek Channel (Gambini and 
Tsegay properties 15019 SE May Valley Road Parcel number 0223059091 and 10008 
148th Ave SE Parcel 0223059075.)   
 
Sample Methodology: The sample was taken using a small three cup plastic container.  
The sample was scooped from the soft sediment layer on the bottom of the channel.  
Several passes were made in the sediment to obtain a full container and representative 
sample.  Free water was decanted from the top of the container and the soft muck sample 
was poured into a wide mouth one quart plastic jar with a screw top. The jar was labeled 
and taken back to the KCRSD office at 201 S Jackson Street, Seattle WA.  The sample 
was stored in the sample refrigerator in a locked storage room from Oct. 9-11.  The 
sample was transported to the King County Materials Laboratory (KCML) on October 
12th.   
 
Sample Analysis: The King County Materials Laboratory (KCML) performed testing to 
determine the percent of organic material.  The sample was designated as “May Creek 
Sediment Muck – Gambini Prop., 25’ Upstream from Bridge”.  The sample was initially 
placed in an oven and dried at a temperature of 1400 Fahrenheit to a constant weight to 
determine moisture content.  The dried material was weighed and placed in an oven at 
4400 Fahrenheit until reaching a constant weight to determine the organic material 
content based upon loss on ignition.  Organic matter that had not ignited at a temperature 
of 4400 Fahrenheit was observed in the sample.  The remaining sample was weighed and 
placed in an oven at 10000 until reaching a constant weight to ignite additional organic 
material.   
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Sample Results:  

 Initial Moisture Content of Material Dried at 1400 Fahrenheit:  498% (1400 
Fahrenheit Oven)  

 Total Loss on Ignition (Organic Content) of Material Initially Dried at 1400 
Fahrenheit:  15.3% (4400 Fahrenheit Oven)  

 Total Loss on Ignition (Organic Content) of Material Initially Dried at 1400 
Fahrenheit:  28.2% (10000 Fahrenheit Oven)  

 The moisture content percent is weight of water lost compared to the dry weight 
of the sediment sample. 

 The total percent organic material in the sample is 28.2%. 
 The organic material content percent is weight loss during the test compared to 

the dry weight of the sediment sample. 
 The 1000 degree test temperature may cause water loss in the clay mineral 

structure and this would contribute to a high reading for organics.  The test was 
run until the sample weight was consistent. 

 28.2% represents an approximate organic content but may be a slightly high result 
due to test conditions. 
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Appendix C May Creek Channel Survey Elevations 1965, 1979, 1993, 2002 and 2010. 
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Seqment Parameters 

A f t e r  the subcatchment was d i v ided  i n t o  segments, each was described by 
I 

seven parameters as requ i red  by the  SWMM model: 

1) Channel bottom w id th  OR p ipe  d iameter  
2) Segment l e n q t h  
3) I n l e t  e l e v a t i o n  
4)  O u t l e t  e l e v a t i o n  
5) Bank slopes 
6 )  Roughness 
7 )  Flaximum f l o w  depth 

E x i s t i n g  i n fo rma t ion  was reviewed t o  minimize f i e l d  work. Major sources 

inc luded:  I 
For f o u r  of  the  e i g h t  mi les  o f  May Creek, a  

t h  cross sec t ions  ever.y 100 f e e t  was su rveved~  
This study prov ided in for tnat ion f o r  Segments 912 - 931. 

2)  Topographic maps w i t h  5, 10, and 20 foot  contour i n t e r v a l s .  These 
maps were c r u c i a l  t o  check surveyed e leva t i ons ,  t o  supply spot 
e leva t ions  a t  many po in t s ,  and t o  est imate some remote i n l e t  and 
o u t l e t  e leva t ions .  

3 )  USGS topoqraphic niap o f  25 foot  contour  i n t e r v a l .  I n  s g i  t e  o f  the 
l a r g e  scale, these maps prov ided the  most accurate pos i t i ons  o f  
stream channels. The upstream e leva t i ons  o f  most na tu ra l  channels 
i n  the  uplands were taken from these maps. 

4) Enqineerinq p l a t  maos f o r  urbanized areas. These were used t o  l o c a t e  
storm sewers. As requested, a l l  storm sewers g rea te r  than twelve 
inches a r e  shown on the  base map over lay .  As can be c l e a r l y  seen, 
most r e s i d e n t i a l  areas do n o t  have storm sewers. 

5) Road cross ing  p lans f o r  1-405, S ta te  Highway 900, 148th Avenue 
and 164th Avenue. I n  a d d i t i o n  t o  desc r ib ing  channel segments, they 
provided references and checks f o r  our  survey. 

Values from the  R I  BCO study were rn t  used. 

A b r i e f  d iscussion about the accuracy, sources, measuring techniques and 

o the r  p e r t i n e n t  i n fo rma t ion  f o r  each parameter may h e l p  i n  us in?  the  data 

most e f f e c t i v e l y .  
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Channel Bottom !>/idth: 

For  Segments 912 - 931, bottom w i d t h  was measured by averaqin-g f o u r  t o  

e i g h t  Harstad cross sec t ions  w i t h i n  each segment. I n  a m a j o r i t y  o f  cases, 

bottom wid th  was measured i n  the  f i e l d .  Please note t h a t  f o r  t r f b u t a r i e s  

f low ing from the h i l l s ,  channel dimensions were measured o n l y  on t h e  down- 

stream end. I f  a d d i t i o n a l  desc r ip t i ons  are  needed, these seqments can be. 

f u r t h e r  invest igated.  Normal channel i r r e g u l a r i t i e s  1 i m i  t ed  accuracy t o  

w i t h i n  one foot.  For Segments 919 - 927, the completeness o f  the  Harstad 

study enabled us t o  s t r e t c h  t h i s  t o  w i t h i n  $ foo t .  

P ipe Diameter: 

Cu lve r t  diameters were n e a r l y  a l l  measured i n  the  f i e l d  t o  w i t h i n  

t ,.1 f o o t .  Bridqes were measured as accura te ly  as poss ib le ,  from t.05 t o  

2.5 f oo t .  I n  the t a b l e  i n  Appendix 2, care should be taken t o  n o t i c e  t h a t  

c r o s s i  nqs may have rec tangu lar ,  oval  o r  c i  rctr l  ar cross sec t ions  . 
Seqment Lenqth: 

Smaller values ( l e s s  than 100 fee t )  were usua l l y  determined i n  the f i e l d  

by pacing. These are f 2  fee t .  Longer distances were measured and c a r e f u l l y  

compared on the.base map and on a t  l e a s t  one o the r  map. Values from the  

most accurate map were chosen. Therefore, base map d is tances may n o t  be the  

same as distances on the  tab le .  The t a b l e  values should be regarded as the  

most accurate. Table values a r e  a t  l e a s t  '20 fee t .  

I n l e t  and Ou t le t  E levat ions :  

Determinat ion o f  e l e v a t i o n  represented the m a j o r i t y  o f  t ime expended. 

Because of the  absence o r  d e s t r u c t i o n  of  almost a l l  benchmarks i n  the basin, 

most ru rveys  were run  from p o i n t s  o f  known e levat ions .  These inc luded spot 

e leva t i ons  on road and topographic maps, engineering p l a t  maps and br idge,  plans. 

The p r e c i s i o n  o f  these s t a r t i n g  e leva t i ons  has been taken i n t o  account i n  
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assessi nq accuracy. E l  evationssurvqjed from benchmarks and these spot  e leva t i ons  

are usua l l y  l i s t e d  as 2.5 f o o t .  The e leva t i ons  o f  some remote segments were 

taken .from maps o f  5 foot  contour i n t e r v a l .  They are  evaluated as 22 f e e t .  

E levat ions from the  USGS map of 25 foot  contour  i n t e r v a l  a re  assessed as 
/ 

'5 fee t .  E levat ions  taken from the  Harstad p r o f i l e  a re  g iven as f .4 f o o t .  

Rank Slopes: 

I n  Segments 912--  931, bank slopes were measured on the Harstad cross 

sect ions.  For most segments, bank slopes were est imated i n  t he  f i e l d .  

Natura l  channels a re  u s u a l l y  n o t  t rapezo ida l  as requ i red  by the  SCltlM model ; and, 

therefore,  p r e c i s i o n  i n  these values should n o t  be expected. 

rlaximum Flow Depth: 

Aqain the na tu ra l  changes and i r r e q u l a r i t i e s  o f  stream channels prevented 

great  accuracy i n  measuring the bank f u l l  depths. Values should be considered 

t o  be w i t h i n  one foot .  Measurements f o r  c u l v e r t s  represent  the ac tua l  depth 

ava i l ab le  f o r  flow as o f  January, 1977. I f  the  c u l v e r t  has been f i l l e d ,  t h i s  

w i  11 be ev ident  because the  slaxirnum f l ow  depth w i l l  be l e s s  than the  p ipe  

diameter. The accuracy o f  maximum f l ow  depth i n  pipes i s  2.1 foo t .  f4aximum 

f l ow  depth may chanqe du r ing  f l o o d  cond i t ions  due t o  scour inq o r  f i l l i n g .  

Roughness: 

Roughness was descr ibed b r i e f l y  t o  a i d  i n  s e l e c t i o n  o f  a Manning's n. 

Cu lver ts  were noted as e i t h e r  concrete o r  corrugated s t e e l ,  and the  general 

cond i t ions  o f  channels were stated. For t he  mainstream o f  !lay Creek, roughness 

due t o  mid channel vegeta t ion  can be most adequately described by examining 

the  a v a i l a b l e  a i r  photos, 





TABLE 1 - SUMMARY OF DISCHARGES (Cont'd) 

Drainage Area Peak Discharges (cis) 
Floodina Source and Location (sa. ni&aL SO-~ear. Aoo-Yea~ 300-Yea~ 

North Fork Issaquah Creek 
At mouth 
At mouth (including overtopping 

from Issaquah Creek) 

East Fork Issaquah Creek 
At mouth 

West Fork Issaquah Creek 
Above Issaquah Creek confluence 4.9 
2,900 feet upstream of 229th Drive S.E. 4.7 
Above tributary confluence near 208th 
Avenue S.E. 1.5 

Holder Creek 
Above confluence with Carey Creek 

Tibbetts Creek 
At mouth 

May Creek 
4 At USGS gage 12-119600 

At Coal Creek Parkway 
- .. At 146th Avenue S.E. ............ -. .. - . . . . . .  

At 148th Avenue S.E. - At 16gth. ..Avenue_.S,E - .. ........... - -. . . .  

At S.E. Renton-Issaquah Road 
At S.E. May Valley Road 
~t s.E. 109th Place 

May Creek Tributary 
Above confluence with May Creek 

Vasa Creek 
At mouth 
At cross section R 
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I FEDERAL EMERGENCY MANAGEMENT AGENCY 1 FI nnn1~1~v I 

KING COUNTY, WA I r L u u u v v n  r DATA I 
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FLOODING SOURCE FLOODWAY BASE FLOOD 
WATER SURFACE ELEVATION 

SECTION MEAN REGULATORY WITHOUT W I ~  ' 
WIDTH AREA VELOCITY FLOODWAY FLOODWAY INCREASE 

CROSS SECllON DISTANCE (FEET) (SQUARE (FEET PER 
FEET) SECOND) (FEET NGVD) 

May Creek 
(Cont'd) 

:c(z qoo) BA 6.56 13 4 0 6.0 324.3 324.3 325.3 1 *o 
q159' 

6.65 138 106 2.3 329.5 329.5 329.5 0.0 
$c / . rA \ /  ~NWC 6.70 11 2 6 4.3 330.8 330.8 331.4 0 6 

ED 6.78 3 4 5 8 1.9 332.0 332.0 332.8 0.8 
BE 6.93 6 1 4 8 2.3 334.1 334.1 335.1 1.0 
B F 7.10 3 3 3 7 2.9 338.1 338.1 338.8 0 7 
BG 7 -24 11 2 6 4.2 341.9 341.9 342.7 0.8 

~EDERAL EMERGENCY MANAGEMENT AGENCY 

KING COUNTY, WA FLOODWAY DATA , 

AND INCORPORATED AREAS 
MAY CREEK 



l ~ e e t  Above Mouth 
 l lev at ions Computed Without Consideration of Backwater from Hey Creek 

I 

KING COUNTY, WA 
. AND INCORPORATED AREAS 



ELEVATIO5J (FEET NGVDI 

0 .I 0 VI 0 (I) 0 0 

FEDERALEMERGENCYMANAGEMENTAGENCY FLOOD PROFILES 
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Remarks : 

Remarks inc luded any supplemental in fo rmat ion  which might  he1 p t o  descr ibe 

the seqment o r  subcatchment. Land use f o r  each subcatchment was entered i n  t h i s  

column. Other comments inc luded:  S t r e e t  names t o  a i d  i n  l o c a t i n g  c u l v e r t s ,  

c l a r i f i c a t i o n  o f  i n f l o w  o f  one segment i n t o  another, o r  t h e  ex is tence o f  storm 

sewers o r  curbs. Please note t h a t  s t r e e t s  i n  t h i s  area have changed t h e i r  

names and numbers several times. Names o r  numbers l i s t e d  under remarks are 
\ 

those taken from s t r e e t  siqns. 

PROBLEM AREAS 

The second o b j e c t i v e  o f  t h i s  s tudy was t o  photograph and b r i e f l y  comment 

on areas subject  t o  ser ious f lood ins ,  eros ion o r  sedimentat ion. Fo r t y -e iqh t  

co lo r  s l i d e s  and t h e i r  desc r ip t i ons  a r e  inc luded i n  Appendix 1. 

Flooding 

The problem o f  f l o o d i n g  a long !jay Creek has been a  s u b j e c t  o f  l o c a l  

concern f o r  several y2ars. Harstad and Associates were cont rac ted  i n  1965 t o  

plan f l o o d  con t ro l  co r rec t i ves .  Thei r s o l u t i o n  was channel i z a t i o n .  This  p l a n  

was never c a r r i e d  out ,  mainly f o r  f i n a n c i a l  reasons. F loodinq and h i s h  water 

tables are problems i n  a 170,000 f o o t  reach o f  middle and uppper May Creek. 

More s p e c i f i c a l l y ,  t h i s  area begins about 2,500 feet above the  Highway 900 

br idqe over May Creek. High water  problems a lso  e x i s t  i n  the v a l l e y  which 

extends southeast toward Issaquah. I n  t h i s  v a l l e y  pondinq i s  a  f requent  

problem from May Creek almost t o  the bas in  d i v ide ,  a d is tance o f  about 3,400 

feet. 

The cause o f  f l o o d i n g  i n  t h i s  sec t i on  o f  the  v a l l e y  i s  simple: low channel 

gradient.  F looding problems end where the  channel s lope again increases, i .e. , 

about 800 f e e t  below the  143th Avenue br idge.  Seasonal h i q h  water presents a  

G-7 


	MayValleySedTechmemo1_10_11drft
	DrftMayValleySedimentTechmemo12_8_10
	Figure 1
	Figure 2
	Figure 3
	Figure4rev
	Figure 5
	May Valley 1872
	mayvalley1936
	mayvalleyLidar
	May Creek Scanned Report (2)
	MayCrkMuckSamp
	MayCrkSurveyData
	MayValleySedimentTechmemo12_8_10drft
	1 Introduction
	Background Geology and Stream History
	Sediment Sources to May Creek
	Agriculture and Pastures
	Sources of Stream Sediment

	May Creek Channel Changes with Time
	Horizontal Boundaries
	Channel Bottom Elevation

	Project Features and Estimated Effects
	Project Sediment and Channel Hypothesis for May Creek Above the May Creek Ravine:
	Change in Sediment and Channel after Drainage Improvement Project: 
	Conclusions

	References


	MayValleySedimentTechmemo1_10_10
	1 Introduction
	Background Geology and Stream History
	Sediment Sources to May Creek
	Agriculture and Pastures
	Sources of Stream Sediment

	May Creek Channel Changes with Time
	Horizontal Boundaries
	Channel Bottom Elevation

	Findings: Project Features and Estimated Results
	Pre-project May Creek Sediment Sources and Channel Behavior above the May Creek Ravine:
	Estimated Changes in Sediment Transport and Channel Dimensions after Drainage Improvement Project: 
	Responses to Questions on Project Performance

	References

	ADP1FA.tmp
	Background Geology and Stream History
	Sediment Sources to May Creek
	Agriculture and Pastures
	Sources of Stream Sediment

	May Creek Channel Changes with Time
	Horizontal Boundaries
	Channel Bottom Elevation

	Findings: Project Features and Estimated Results
	Pre-project May Creek Sediment Sources and Channel Behavior above the May Creek Ravine:
	Estimated Changes in Sediment Transport and Channel Dimensions after Drainage Improvement Project: 
	Responses to Questions on Project Performance

	References


	MayCreekOrganicSedMemo



