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Cheney Lake Watershed Streambank Erosion Analysis - CEAP Watershed 
 

Executive Summary 
 

The Cheney Lake Watershed is a designated Conservation Effects and Assessment Project 
(CEAP) Special Emphasis watershed.  The analysis report herein is the streambank erosion 
assessment design to determine the suspended load contribution from the banks of the 
contributing drainages within the 989 square miles of the Cheney Lake Watershed CEAP Project 
(EXHIBIT A).  Five USGS depth integrated samplers were installed in 1996.  Suspended load 
gauge data from several years were compiled to compute the average annual suspended load rate.  
This study will determine the annual rate and fraction of suspended load coming from 
streambanks contributed to the five United State Geological Survey (USGS) gauges.  Both 
perennial and seasonal intermittent side tributary streams were assessed and analyzed for erosion 
rates.  This study will also provide a tool for conservation planning to assist in prioritizing 
conservation measures relative to streambank erosion and fluvial geomorphic potential. 
 
The purpose of the special emphasis watershed study in the Cheney Lake Watershed is to 
evaluate the downstream impacts of current CRP*, EQIP, WRP, & WHIP implementations.  
AnnAGNPS will be calibrated and validated for a south central Kansas HUC eight watershed.  
Changes in offsite water quality will be described.  Future watershed conservation practice 
implementations will also be evaluated to measure their offsite, downstream impacts.     
 
Cheney Reservoir, located in South-Central Kansas, is a major water source for the City of 
Wichita and the surrounding area (EXHIBIT A).  The CEAP study will integrate data collected 
in the Cheney Lake Watershed from 1994 to 2004 with respect to conservation practices 
implemented in that time frame, water quality studies, and watershed characteristics.  Existing 
modeling data will be updated using AnnAGNPS 3.3x with special attention to CRP benefits, no-
till crop rotations, and the conversion of cropland to grass. 
 

EXHIBIT A 
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Additional modeling will be completed to consider the role of ephemeral gully erosion, the 
impact of non-regulated livestock feeding areas, atrazine transport within the Red Rock Creek 
subwatershed, and the use of ET scheduling in irrigation management. 
 
Objectives: 
 

1. Use reliable methodologies and local knowledge to field-assess and accurately 
characterize streambank erosion from both perennial and intermittent seasonal streams 
within the USGS sampled areas of the Cheney Lake Watershed (989 m2). 

2. Use current 2006 orthophotography thematic layer within the ARCGIS to assess 
streambank areas not field inventoried.  Ground truth orthophotography erosion 
characterization. 

3. Provide a conservation planning resource for developing priorities and treatment 
measures for areas with severe streambank erosion and significant biotic-aquatic 
improvement. 

 
For their time, conservation ethic, and attention to appropriate detail; we express our 
appreciation to: 

Lisa French  
Howard Miller  
Lyle Frees  
Sig and Thania Collins  

 
 
  A glossary to terms is included in Appendix D to assist the reader with this report. 
 
Acronyms commonly used: 
 
* CRP – Conservation Reserve Program 
* EQIP – Environmental Quality Incentive Program 
*WRP – Wetland Reserve Program 
*WHIP – Wildlife Habitat Incentive Program 
* HUC – Hydrologic Unit Code 
*CEAP – Conservation Effects and Evaluation Project 
*CREP – Conservation Reserve Enhancement Program 
*AnnAGNPS – Annual-based Agricultural Non Point Source Model 
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Cheney Lake Watershed Streambank Erosion Analysis - CEAP Watershed 

 
Goals of this Assessment:   
1. To analyze the amount of streambank erosion contributing suspended loads to 5 USGS 
gauges.  This inventory and analysis is to be completed at a river basin scale.  However, the level 
of intensity needs to be of enough detail to effectively predict annual suspended load streambank 
contributions entrained into the riverine system above the USGS gauges.   This information will 
assist in analyzing and partitioning out streambank suspended load contributions on the 
AnnAGNPS-CEAP model characterization of the Cheney Lake Watershed, South Hutchinson, 
Kansas. 
 
2. To help identify critically eroded areas to assist in establishment of conservation treatment 
prioritization. 
 
Summary: 
October 2006, the Reno County Conservation District, Cheney Lake Watershed Inc., NRCS, and 
Technical Specialists convened in South Hutchinson to discuss and implement a river basin scale 
inventory to assess suspended load contributions from streambanks within the Cheney Lake 
CEAP Watershed.  Several methodologies were discussed with regards to timeframe, procedure, 
utility of information, and applicability to the AnnAGNPS model. 
 
The USGS established suspended sediment load sampling (USGS depth integrated sampling 
procedures) at five gauge sites.   These gauge sites are used to assist in calibrating the 
AnnAGNPS model in the Cheney Lake CEAP Watershed.  An essential component to the 
analysis is the estimation of how much suspended load is contributed from annual average 
streambank erosion.  This study was developed for that primary purpose. 
 
The Cheney CEAP Watershed is 989 square miles.  This streambank erosion study includes a 
surface runoff area of 782 m2 (Exhibit A in the executive summary).  All of this area is located 
within the CEAP Watershed.  Due to size, topographical features, and required level of intensity 
of the watershed the Venture Channel Evaluation Procedure Direct Volume Method was chosen 
as a tool to sample and characterize erosion rates on the five major stream courses that have 
suspended load sampling data.   
 
Within each major stream course streambank conditions were delineated into four categories of 
streambank erosion rates: severe, moderate, slight, or negligible (non-contributor).  Within each 
major stream course that was evaluated, using the ARCGIS resource, the height and length of 
eroded streambanks were adjusted accordingly to the height and length of eroded dimensions 
relative to the channel size and hydraulic geometry characteristics.  Areas rated negligible were 
culled from the contributing eroding banks.   The five major stream courses are: 
 

1. North Fork Ninnescah (Arlington) above USGS gauge# 07144601 
2. Silver Creek above USGS gauge# 07144660 
3. Goose Creek above USGS gauge# 07144680 
4. Ninnescah – Main-stem above USGS gauge# 07144780 
5. Red Rock Creek above USGS gauge# 07144730 

 2



The data represents a combination of field morphometry, field reconnaissance, photo 
interpretation, wet and dry sieving of both bed and bank materials and GIS measuring tools. 
 
Annual Suspended Load 
Five USGS gauges have been established within the Cheney Lake Watershed where suspended 
load data has been extrapolated from sediment samplers to provide annual rates.  The period of 
record for suspended load measurements at the five USGS gauges is 4 years, with the exception 
of gauge Site 4 (Ninnescah Mainstem at Whiteside Bridge, 10 years of sampling).   
 
The three sampling seasons for gauges 1, 2, 3, and 5 are the same period of time as the four year 
average (mean) used from gauge site 4.  Since gauge site 4 has ten years of sampling data it has 
been noted in Table 1.  Gauge 5, located on Red Rock Creek, is located below Gauge 4; thus, it 
is a separate unit for load analysis. 

 
Table 1.  Annual Load Rates per Gauge 

Gauge Name Gauge 
# 

USGS 
Gauge #  

Susp. Load  
T/ yr (mean) 

Watershed 
Size (m2) 

Rate 
T/m2

Load Samp. 
years 

Arlington* 1 07144601 11893 411 28.9 4 
Silver Ck 2 07144660 4113  188 21.9 4 
Goose Ck 3 07144680 1377  51 27.0 4 
 Ninnescah 
Mainstem 

4 07144780 25,889** 
(36,267) 

735 35.2 
(49.3) 

4 
(10) 

Red Rock 
Ck.*** 

5 07144730 3354 47 71.5 4 

* The Arlington Gauge is located on the North Fork of the Ninnescah 
** This would include the 17,383 Tons per year from gauges 1, 2, and 3 but not 5 (3 year data set). 
*** Red Rock Creek is located below gauge 4; thus, it is an independent sedimentation analysis 

Ninnescah 
Mainstem**** 

4 07144780 8,506 Tons 85m2 100.0 4 

**** This is the surface area contributing waters located between sampling sites 1, 2, and 3 and gauge 4 (below 
the confluences of North Fork of the Ninnescah, Silver, and Goose Creek but above Whiteside Bridge.) 
  

The upper 72 miles of the Cheney Lake Watershed (West end near Byers and Haviland) are 
considered non-surface water contributing areas by USGS and local technical specialists (See 
Exhibit A in the executive summary).  While this portion of the landscape is not karstic the soils 
are highly permeable sands located over flat pothole type topography.   Infiltration is very high 
relative to surface runoff slope and geomorphological characteristics.  
 
This area does not contribute surface water runoff on an annual basis.  The seventy-two miles of 
non-contributing surface area are extracted from the Arlington and Ninnescah Gauge runoff 
areas. 
 
METHODS 
A combination of the direct field measurement Channel Evaluation Procedure (Steffen, Lyle 
1983), ARCGIS 2006 planimetric photos layer analysis, geomorphological condition assessment, 
and ground-truthing was used to complete the streambank erosion characterization rating and 
analysis of the Cheney Lake CEAP watershed.  The total amount of streambank rated for the 
inventory was approximately 186 miles of channels above the 5 USGS gauges.  Approximately 
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41 miles (22 percent of evaluated banks) of streams and rivers were directly field measured and 
evaluated for length, height, annual recession rate, textural classification, Schumm Channel 
Evolutionary Stage, and geomorphic stream type with its associated adjustments.  Nearly all of 
Red Rock Creek was measured as a calibration and comparison to the rest of the Cheney Lake 
Watershed.  Old aerial photos were reviewed for streambank recession patterns and adjustments.  
It was determined that the level of intensity needed to complete the study merited present day 
field measurements and reconnaissance.  
   
Field measured data were analyzed and compared to areas where delineated classes of erosion 
were attributed on the ARC-GIS 2006 orthophotography (Appendix C - FIGURE 1).  Areas 
rated on the GIS thematic layer, where direct field measurements were not completed, were often 
reconnoitered in the field for ground truth.  
 
Field evaluations included extensive geomorphological characterizations including the Schumm 
channel evolution stage of adjustment, geomorphic stream classification- Rosgen, bank height 
ratios, estimated and measured width to depth ratios, and floodplain connectivity versus 
entrenchment.  See Appendix B-Figure 1, Visual Description of Streambank Evaluation 
Criteria, for a complete description of the rating scheme used for the Cheney Lake Watershed 
streambanks.  Erosion rates are described as having a range for the annual average recession rate 
e.g. 0.06 to 0.20 ft/yr for moderate.   
 
The Red Rock Creek Watershed was chosen as the control for the streambank erosion analysis 
procedure.  The entire Red Rock Mainstem Stream and the significantly eroded side-tributaries 
were completely field evaluated in October 2006.   
 
The ARCGIS orthophotographic resource (2006 series) is contemporary to the channel 
evaluation field inventory contributing to a greater degree of temporal accuracy and 
characterization robustness.  
 
Aerial reconnaissance was discussed early in the process of developing the design of the 
sedimentation study.  While helpful, it was considerably more useful and effective to actually 
walk, assess, and field measure the most actively eroding streambanks on both the perennial and 
intermittent streams.  Since the ARCGIS orthophotography is 2006, the aerial views and digital 
computation of eroding streambank classification proved to be highly consistent with ground 
truth areas that were not walked (remaining 78%).  The majority of the remaining 78% that was 
not walked was often rated as negligible to slight for streambank erosion.  This level-of-intensity 
(hyphens?) led to a more descriptive characterization of streambank erosion in the Cheney Lake 
Watershed. 
 
LOAD AND PARTICLE SIZE CONTRIBUTION TO SUSPENDED LOAD 
Streambed and bank particle size distribution using a weighted sieve analysis was completed on 
the dominate streambank texture types most ubiquitous in the Cheney Lake watershed 
(exception- Red Rock Creek).  The Kanza-Ninnescah is the general soils association map unit 
most common to the streambanks and floodplains of the North Fork of the Ninnescah and its 
tributaries (Appendix C - FIGURE 2, General Soils Association Map).   
 
Within the Kanza-Ninnescah Association, the streambank horizon profiles most closely followed 
the depth and textural class of the Kanza soil type.  The streambank soils were sampled relative 
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to their percentage composition of the horizon and dry sieved through a six tier set of 2.0mm, 
1.0mm, 0.5mm, 0.25mm, 0.125mm, and 0.062mm (62 microns) yielding seven basic textural 
classes by size and weight.  Particle size distributions by weight were plotted and the results are 
as follows (Figures 1-4): 
 

Figures 1 and 2 (Streambanks) 
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The streambank composition of both the North Fork of the Ninnescah and the West Fork of the 
North Fork of the Ninnescah are similar in stratification and textural class.  The particle size 
weighted wet-sieve analysis located one-half a meander wavelength below the sampled 
streambank sieve sites indicate that a suspended load component between 20 and 30% has been 
removed from the bank material.  An average of 25% suspended load component of the total 
bank material load was used throughout most of the lower North Fork Ninnescah reaches.  Some 
values, where streambank materials were textured by hand, had finer suspended load components 
and were estimated as high as 40 to 50%, e.g. Upper Goose Creek.  Most of the Streams in the 
watershed are C5, Rosgen stream type. 
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Figures 3 and 4 (Streambeds) 
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Streambed Wet Sieve West Fork of the North Fork Ninnescah 
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The course textured alluvial non-cohesive soils of the North Fork of the Ninnescah immediately 
disperse upon wasting into the stream water column.  Essentially, no sediment delivery ratio 
should be applied to soils once they detach from the bank surface. 
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The sieve and load analysis and summary data are on Tables 2 and 3.  They indicate that values 
of 25 to 30% of streambank textural components would be a reasonable estimate of suspended 
load contribution.  The overall D50, medium sized, particle for both the North Fork and West 
Fork of the North Fork of the Ninnescah increases in size from bank to bed by 61% and 64%, 
respectively Table 4.  The increased size in D50 particles remaining as bedload in the stream 
channel is expected as suspended loads continue to transport to the Cheney Lake Reservoir.  
 

Table 2. Suspended Loads Passing Before and After Entrainment 
Location Passing @ 0.125mm Passing @ 0.250 Passing @ 0.50 mm 

West Fork of N.F. Near Arlington Bank 15% 85% 94% 
West Fork of N.F. Near Arlington Bed 5% 27% 88% 

 
Table 3. Suspended Loads Passing Before and After Entrainment 

Location Passing @ 0.250 Passing @ 0.50 mm 
North Fork Ninnescah Bank 22% 95% 
North Fork Ninnescah Bed 12% 67% 

 
The sieve analyses indicate that the finer sand portions between .062 mm and 0.250 mm, and 
some of the 0.50 mm, of Kanza-Ninnescah streambank soils are commonly transported as 
suspended load. The courser portions of suspended load will typically move as such during the 
higher stages of the hydrograph and settle sooner during the descending limb.  As expected, the 
courser fraction of suspended load increases later during the ascending limb of the seasonal 
hydrograph.    
 

Table 4. Medium Size Particle Change after Entrainment 
Location Bank - D50 Bed - D50

North Fork Ninnescah 0.36 mm 0.58 mm 
West Fork of the N.F. near Arlington 0.25mm 0.41 mm 

 
The Red Rock Creek Watershed has a higher proportion of the Funmar-Salt Creek- Taver 
general soils mapping unit than the rest of the Cheney Lake Watershed North Fork Watershed 
Streams.  The Funmar-Salt Creek-Taver Association has a higher percentage of suspended load 
fines, especially below the top 12 inches of the typical streambank soil horizon profile.   Using 
soil mapping with the cartographic ARCGIS aide and field hand-texturing, the suspended load 
components were estimated to be between 35 and 65%, based on mapping unit and field texture 
spot checks.    
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RESULTS 
Table 5 summarizes the results of the streambank erosion analysis-characterization.  The highest 
contributing tributary is Goose Creek which was rated at 40% of its total suspended load.  The 
contributing tributary with lowest load relative to total suspended fraction was the West Fork of 
the Ninnescah above the Arlington Gauge.  The North Fork of the Ninnescah between the 
Whiteside Bridge and gauges 4601 and 4660 had the second overall highest contribution of 
suspended load from streambanks at approximately 24%.  The Red Rock Creek watershed 
yielded the 3rd highest bank erosion (suspended load) values at approximately 16%.  
 
TABLE 5.  Summary of Suspended Load Contribution by Sub-Watershed 
Watershed Unit USGS # Suspended 

@ Gauge 
T/yr (mean) 

Suspended load from 
streambanks (annual 
erosion contribution) 

Percent 
contrib. from 
streambank 

Arlington WF 07144601 11893 1530 Tons 13 (12.9) 
Silver Ck 07144660 4113  542 Tons 13 (13.2) 
Goose Ck 07144680 1377 603 Tons 40* (43.8) 
NF Mainstem  07144780 8,506 2050 Tons 24 (24.1) 
Red Rock Creek 07144730 3354 529 Tons 16 (15.7) 
NF Mainstem 07144780 36267 4724 Tons 13 (13.0) 
 
*Goose Creek has a complex network of beaver ponds, well connected to adjacent floodplains, where the coarser 
fragment of suspended load appears to be settling during substantial high Q stages of the seasonal hydrograph 
(primarily descending limb of hydrograph).  This site was assessed for streambank erosion and floodplain 
characteristics on 12/14/07. The vast majority of the washload component of the suspended load transports through 
and is represented at the Goose Creek suspended sediment depth integrated load sampler.  Goose Creek is rounded 
down to 40% due to some of the trap efficiency of the beaver pond network.  
 
TABLE 6. Summary of Streambank Erosion Condition Class (miles) 
Negligible Slight Moderate Severe or Very Severe Total 

92 43 44 6.7 (7 miles) 186 miles 
49% 23% 24% 3.6 (4%) 100% 

 
Table 6 summarizes the miles and percent of condition class of the total streambank mileage 
assessed.   The Appendix C, Figure 1 displays the location of the respective condition class.  
High, red color on Figure 1 is severe to very severe.  
 
SEASONAL INTERMITTENT TRIBUTARIES: 
This study includes the characterization of the seasonal intermittent side tributaries draining into 
the Ninnescah and Red Rock streams.  Side tributaries, which would be rated as severe or 
moderate, were identified and either directly measured or rated and attributed on ARCGIS for 
load quantification.   
 
Numerous side tributaries were field-identified as having stable bed and bank form covered with 
abundant riparian vegetation.  These side tributaries had excellent root cohesion and matrix, 
often with a combination of fibrous and riparian woody roots.  Side tributaries in this condition 
class were recorded and attributed as non-contributors to the annual suspended load budget.  
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RECOMMENDATIONS: 
This analysis provides several opportunities to contribute valuable planning information to both 
local and national shareholders.  The following list provides the suggested recommendations: 
 

1. Prioritize conservation planning efforts along streambanks into areas where costs and 
benefits are optimized.  For example, the reach segment between Fountain Green and 
Fairview Roads is a significant source of suspended and bed loads. This reach has the 
potential to be improved and/or enhanced for both upland game and aquatic habitat.  
Water fowl habitat and wetlands may be constructed and enhanced while substantial 
streambank erosion may be reduced. 

2. Streambank erosion pins and bank profiles should be established to calibrate lateral 
recession rates on the several streambank types with typical conditions.  The cost and 
personnel time commitment to establish pins is minimal, and the data is highly useful for 
future planning efforts and calibration or lateral recession rates.  This data can be used to 
developed regional streambank erosion curves that would be characteristic of 
Midwestern areas and states similar to Kansas to assist NRCS planning efforts in the 
future.   The Cheney Lake Watershed is large and diverse enough to establish an 
excellent database for streambank erosion and stability. 

3. Source and travel: Cesium 137 (137 C) tracing is an excellent tool to assist in tracking 
sources and patterns of surface sediment.   The procedures in recent years for 
determining soil erosion source, deposition, and rates can be derived with an appropriate 
distribution scheme of sampling on the target landscape.  If lab processing is cost-
effective for radionuclide testing, I recommend that representative geographically-
dispersed sites be appropriately sampled and analyzed.  This information will yield 
source, rate, and distribution of entrained sediments from uplands (Nagle, G.N. and J.C. 
Ritchie, 2004).  Reference sites must be carefully discerned.  The 137C is a fall-out based 
model.  Eroded sites will lose 137 C while zones of deposition will have gained since 
1963. 

4. Identify seasonal-intermittent tributaries that run through cropland and attribute in 
ARCGIS as to length of run.  Approximate width and depth of the seasonal intermittent 
just upstream before entering cropland.  Eventually, an estimate to plow pan depth and 
natural stream size can be determined to estimate additional load contributions.  
However, the total load contributions from these sources are minimal relative to the total 
streambank erosion load.  
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CONCLUSION: 
The exemplary cooperation and field assistance put forth by the Cheney Lake Watershed, Inc 
Staff, the Kansas State NRCS Water Quality Specialist, and the local shareholders such as the 
Citizen’s Management Committee and conservation district board members has resulted in both 
an efficient and robust analysis of streambank erosion conditions.  This is a characterization 
worthy of CEAP goals and standards for national reporting purposes.  The Cheney Lake 
Watershed, Inc application of in-depth field expertise, GIS, and ownership knowledge blended 
with national technical expertise has yielded a cost-effective and reliable streambank erosion 
characterization and analyses.  The addition of inexpensive streambank erosion pins and bank 
profiles can be utilized to more accurately determine lateral recession rates in these stream and 
watershed conditions which are common throughout substantial portions of the Midwestern 
United States.   
 
W. Barry Southerland – CPESC #514 
Fluvial Geomorphologist, PhD 
USDA-NRCS, West National Technology Support Center 
Water Quality and Quantity Technology Development Team 
Portland, OR  97232 
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Appendix A: List of Contributors and Preparers 
 

Name Present – Title Organization Other 
W. Barry 
Southerland 

Fluvial Geomorphologist, PhD  USDA-NRCS-WNTSC*-WQQT** Field Assessment, CPESC #514 
Docu. PA*** 

Lisa French 
 

Watershed Project Manager Cheney Lake Watershed, Inc Field Assessment, ARCGIS  

Howard 
Miller 

Watershed Support Specialist Cheney Lake Watershed, Inc Field Assessment, ARCGIS 

Lyle Frees 
 

Water Quality Specialist USDA-NRCS-Kansas State Office Field Assessment, ARCGIS, 
Project Manager 

Dan Moore 
 

Hydrologist, PE USDA-NRCS-WNTSC-WQQT Field Assessment & Hydraulic 
Geometry 

Shaun 
Mckinney 

Team Leader WQQT & 
Riparian Ecologist 

USDA-NRCS-WNTSC-WQQT Field Assessment 

Thom Garday Hydraulic Engineer, PE USDA-NRCS-National Water 
Management Center, Little Rock, AR 

Field Assessment & Hydraulic 
Geometry 

Aaron Pugh Hydraulic Engineer, PE USDA-NRCS-National Water 
Management Center, Little Rock, AR 

Field Assessment & Hydraulic 
Geometry 

 
* West National Technology Support Center – Portland, OR 
**Water Quality and Quantity Technology Development Team 
***Principle author of document 

 
 

  



Appendix B: Visual Description of Streambank Erosion Assessment Criteria 
 
Rating Description Rates Visual 
Negligible 
(Green) 
Non- 
Contributor 

No exposed banks, 
excellent root 
cohesion and matrix. 
Background erosion 
is nearly non-
discernable.  
Excellent bank 
surface cover on both 
right and left banks.  
Excellent surface on 
top of bank 
(floodplain surface) 
in near bank area. 
Low bank height 
ratios.  Typically 
Schumm Stage I or 
V. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

0.00 ft/yr 

 

 

 
 

 

  



 
Rating Description Rates Visual 
Slight  
 (Purple) 

Streambank erosion 
intermittent, 
streambank 
vegetation relatively 
abundant. 
Occasionally exposed 
tree roots.  Moderate 
livestock use. Overall 
good root cohesion 
but there is evidence 
that erosion exceeds 
background levels of 
natural erosion rates.  
Bank height ratios 
may be higher than 
1.1. 
Typically, Schumm 
CEM  Stage I or V. 
Top of bank surface 
(floodplain near 
banks) has good 
vegetative cover. 

0.01 to 
0.05 ft/yr 

 

 

 
 

 
 

  



 
Rating Description Rates Visual 
Moderate 
(Gold) 

Streambank erosion 
common - often 
present in cut-bank 
portion of meander. 
Root mass exposed, 
high bank height 
ratio (early stage II) 
or unstable high 
width to depth ratio 
in aggraded system 
with bare banks 
common on cut-
banks.  Little to no 
slumps or slips. 
Intensive grazing in 
vicinity of 
streambanks may be 
present. Evidence of 
bank failure 
associated with hoof 
shear may be present. 

0.06 to 0.2 
ft/yr. (higher 
if trend is 
severe) 

 

 

 

 
 
 
 

 
 

  



 
 

 

Rating Description Rates Visual 
very 
severe or 
severe 
(Red) 
 

Streambank erosion 
common and 
sometimes 
continuous on both 
banks if Schumm 
CEM stage II or III. 
Slumps or slips, 
bank failure 
common.  Tensile 
cracks may be 
present.  Bank is 
predominately bare 
and gullies may be 
present with severe 
vegetative overhang 
or no vegetation 
present. Headcuts 
may be discernable 
if incised.  
 
Usually stage 2 or 3 
Schumm CEM or 
severe lateral 
adjustments within 
stage 1 with high 
bank height ratio. 
Intensive livestock 
use.  Stream-bed 
nick-points are 
sometimes 
identifiable.  If 
aggraded or 
longitudinal profile 
is static and severe 
bank failure is 
ubiquitous on 
cutbanks, then the 
rating is severe to 
very severe.  
Substantial annual 
contributors of both 
bed and suspended 
load.  Piping may be 
present between 
floodplain and 
streambank surface 

Most of 
description 
present or 
common, 
0.5 ft/yr + 
 
0.3 to 0.5 
ft/yr+ is 
severe if 
some of 
description 
is present 
 

 

 

 

Very severe rating with high bank height ratio on North Fork 
of Ninnescah 

Signi t

Severe Headcut in Red Rock Watershed. Control point (invert) is large 
cottonwood root immediately right of Lisa.   Flow direction is towards  

the photographer. 

  
Severe rated side trib. - Stage II CEM 
ficant contributors – Seasonally active headcu
 



 
Example of severe to very severe erosion rating with high bank height ratio within a late stage 
Schumm stage I channel evolution model (CEM).  Recommendation – establish lateral recession 
bank erosion pins with bank profiles.  Use rebar permanent reference points at cross-section,  
monitor for three to five years, longer if drought persistence is documented.  Compare and apply 
recession rates to 2007 GIS rated attributes using ARC software. 
 

 

 
Tensile - Surface Cracks located above Severe Rated Streambank 

 
Appendix D includes a glossary to terms commonly used in this report

  



Appendix C 
 
 

Figure 1 – Cheney Lake Watershed Streambank Erosion    
Characterization 

 
Figure 2 -  Cheney Lake Watershed General Soils Association 

Map & Stream Characterization 
 

  



Appendix D:  Glossary of Terms 
Aggradation 
 
 
Anthropocentric 
 
 
 
Anthropogenic

A long-term, persistent rise in the elevation of a streambed caused by 
sediment deposition.  A rise in the streambed relative to the floodplain. 
 
interpreting or regarding the world in terms of human values and 
experiences, considering human beings as the most significant entity of the 
universe. 
 
of, relating to, or resulting from the influence of human beings on nature. 
 

Bankfull 
Discharge 
 
 
 
 
 
 
 
Bank Height 
Ratio
 

Sometimes referred to as the effective flow or ordinary high water flow.  It is 
the channel-forming flow.  It is an empirical fact that, for most streams, the 
bankfull discharge is the flow that has a recurrence interval of approximately 
1.5 years in the annual flood series.  Most bankfull discharges have a 
recurrence range between 1.1 and 1.8.  In some areas it could be lower or 
higher than this range.  It is the flow that transports the most sediment for 
the least amount of energy.   BFQ often exceeds a 2.0 return interval in 
extreme arid conditions and may approach an annual high Q in humid areas. 
 
BHR:  It is the height of the top of the bank divided by the bankfull discharge 
height.  Typically measured from the toe.  The BHR is a relative measure of 
the floodplain connectivity to the bankfull channel. 

 
 
 
 
 

  



Bedload The part of a stream’s sediment load that is moved on or immediately above 
the stream bed, such as the larger or heavier particles (boulders, pebbles, 
gravels) rolled along the bottom; the part of the load that is not continuously 
in suspension or solution. 
 

 
 

Channel 
Confinement 
 

Lateral constriction of a stream channel. 
 
 

Cross-section A line across a stream perpendicular to the flow along which measurements 
are taken, so that mo phological and flow characteristics of that section are 
described from bank to bank. 
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Effective  
Discharge 

Median size particle measured in the alluvial channel.  50% of the material is 
greater and 50% is smaller in size. 
 

 
 
 

Entrenchment Qualitatively defined as the vertical containment of a stream and the degree 
in which it is incised in the valley floor.  A stream may also be entrenched by 
the use of dikes or other structures. 
 
 
   

Entrenchment 
Ratio

Measurement of entrenchment.  It is the floodprone width, divided by the 
surface bankfull discharge width.  The lower the entrenchment ratio, the 
more vertical containment of flood flows exists.  Higher entrenchment ratios 
depict more floodplain development. 
 

 
 

The Q that 
transports the 
most bedload over 
time. often the 
same  as bankfull 
discharge. 

  



 
 
 

Floodplain The flat area adjoining a river channel constructed by the river in the present 
climate and overflows during moderate flow events. 
 
 

Floodprone Area Generally includes the active floodplain and the low terrace.  The elevation of 
the floodprone is qualitatively defined as 2 times the max. bankfull depth. 
 
 

Hydraulic 
Geometry

A quantitative way of describing the channel changes in width, depth, and 
velocity relative to discharge. 
 
 
 

Hydrophysiographic 
Region (Area)

is a drainage basin where the combination of the mean annual 
precipitation, lithology, and landuse(s) produces similar discharge for a 
given drainage basin. 
 

Incised Channel A stream channel in which the bed has dropped and as a result, the stream is 
disconnected from its floodplain.  Incised channels are often referred to as 
degraded channels.  Stage II, III, and IV in Schumm’s CEM. 
 

Longitudinal 
Profile

A profile of a stream or valley, drawn along its length between two given 
points.  It is a straightened out section that follows the meandering of a 
stream.  The elevations along a streambed go from a higher to a lower point. 
Long. Profiles measures most accurately describes the bedforms, such as: 
Step:pool, riffle:pool, plane bed, cascade, hollow and so forth. 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
Manning’s 
roughness 
coefficient 
 
 
 
Meander Pattern 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
A series of sinuous curves or loops in the course of a stream that are 
produced as a stream swings from side to side in flowing across its floodplain.  
Measured as planform. 

South Fork Asotin B4 Pool-Riffle Morphology
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