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Need for Watershed Sediment Analysis 
 Watershed analysis can help to determine the 

quantity and sources of sediment loading. 
 Helpful for locating and designing sediment 

abatement features to control sediments at or 
near the source. 

 The approach is valuable regardless of the 
sediment related concern: 
► Erosion 
► Loss of reservoir storage 
► River shoaling  
► Water quality 
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Basic Approach  
Gather Information 

 
 Acquire adequate observed data for rainfall, flow, 

and sediment load/concentration  
 Acquire adequate spatial information related to 

► Soils 
► Land use/disturbance 
► Impervious areas 
► Elevations 
► Streams  
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Observed data help us to understand the current 
condition of the watershed and potential sources, 
determine parameters for modeling, and tune model 
parameters. 



Basic Approach 
Develop Analytical Tool 

 Develop physics based model of the watershed/study 
area 

 Assign parameters based on physical conditions such as 
soil type and land use 

 Calibrate parameters based on observed data 
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A physics based analytical model helps us understand 
the dominant processes, locate sources, make 
predictions, and analyze abatement measures. 



Basic Approach 
 Analysis 

 Simulate conditions of concern 
► MPF 
► Long term simulation 
► Future conditions 
► With project conditions 

 Determine loading 
 Identify sources 
 Design potential abatement measures as needed 
 Test in model for effect 
 Adjust abatement measures as needed to 

achieve desired result 
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Minnesota River Study 
 In the Minnesota River 

Basin changing farming 
practices and weather 
patterns are resulting in 
increased erosion and 
reduced water quality. 

 A watershed study is 
aimed at identifying the 
source of problems and 
assess potential 
abatement measures 
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7 Mile Creek Watershed 
One of two sub-basins 
currently being 
simulated with physics-
based approach. 
98 Km2 basin 
Primarily agricultural 
land use. 
 



Heavy Poorly Drained Soils 
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Drainage System 

•Natural drainage not 
adequate for row crop 
agriculture. 
•Drained by extensive 
ditch and tile system. 



Issues 

Observed Ravine Locations 

Erosion 
Ravines 
Poor water quality 
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7 Mile Creek Model 
 

 50m grid cells 
 39,142 grid cells 
 91 stream links 
 Approximately 1000 

subsurface drainage 
nodes 
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Soil Erosion 
Soil erosion model was developed 
using the soil erosion properties 

(texture) as per the soil map.  

The soil erosion parametric values  



Interim Findings: Preliminary simulations suggest tile 
drainage is major source of stream flow, sediment 
load, and gully erosion. 

 
 

Observed Simulated 
without tile 
drainage 

Simulated 
with tile 
drainage 



Kaukonahua Watershed 
 The Kaukonahua stream, located on the Hawaii 

island of  Oahu, drains into Pearl Harbor, a water 
body not meeting EPA and state water quality 
criteria.  

 The EPA has determined the loading that will 
allow the water body to meet it’s designated 
uses, and is in the process of assigning loads to 
various NPDES permit holders. 

 ERDC is determining loadings for Tri-Services 
installations and recommending best 
management practices (BMPs) to be 
implemented at each location. 
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Location 
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Setting 

 Tropical setting with 
strong  wet and dry 
season. 

 Weathered basalt 
soils. 

 Steep slopes in 
uplands. 

 Various land uses 
► Firing ranges 
► Airfields 
► Barracks 
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Watershed Sampling 

 Rainfall 
 Stream flow 
 Total suspended solids 
 Total nitrogen 
 Standard water quality 

variables 
 Sampling at installation 

inflow and outflow points 
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Watershed Models 

 GSSHA hydrologic 
models at multiple 
installations and sub-
basins of the 
Kaukonahua watershed. 

 Calibrated to flow and 
TSS 

 Used to determine 
loading, sources, and 
recommend BMPs 

19/30 



Preliminary Findings 
 In the Upper Kaukonahua 

Watershed sediment comes 
from disturbed areas and 
from unprotected roadways 
in steep areas. 

 In Waikele Watershed the 
primary sediment source is 
from erosion of ditches, 
swales and other 
concentrated flow areas. 
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NCTAMS 

 Primary source of 
sediments is erosion 
of hill slopes below 
concentrated flow 
areas. 
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Conclusions 
 Watershed studies can be used to determine 

sediment loadings, identify sources, and identify, 
design and assess appropriate BMPs for the identified 
problems. 

 Because every situation is different, it is necessary to 
identify the problem and select and design BMPs that 
will work for the particular problem. 

 A physics based modeling approach is useful because 
it can used to help understand the processes that 
control the sediment process, identify source sources 
and select and design appropriate BMPs. 
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