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Effects of Drawdown and Structures

on Bed-Load Transport in Pool 8
US Army Corps Navigation Channel
of Engineers,

by David Abraham and Jon Hendrickson

PURPOSE: This Coastal and Hydraulics Engineering Technical Note (CHETN) describes the
progress made in using multibeam bathymetric datato determine the effects of apool drawdown and
structures on bed-load transport in the Pool 8 navigation channel. Work was conducted as part of the
Monitoring of Completed Navigation Projects (MCNP) program.

BACKGROUND: Thechanne training structures (wing damsand closing dams) that are currently
in place on the Upper Mississippi River were constructed more than 100 years ago to increase flow
in the navigation channel and cause scour to occur resulting in a deeper channel. Initially, these
structures accomplished this goal as evidenced by the islands and sandbars which formed around
them. Construction of the locksand dams, 60 years ago, submerged thetraining structures, reducing
their effectiveness and increasing secondary channel and floodplain conveyance. Both training
structure submergence and floodplain conveyance are afunction of longitudinal position withinthe
pool, generally increasing from the upstream to the downstream end of the pool.

In cooperation with the U.S. Fish and Wildlife Service (USFWS) and the Departments of Natural
Resources from Minnesota and Wisconsin, the U.S. Army Engineer District, St. Paul, executed a
drawdown of Pool 8 on the Upper Mississippi River near LaCrosse, WI, during the summersof 2001
and 2002. Water levels were alowed to drop below normal minimum values at lock and dam
(L& D) 8to expose mud flats, promote seed germination, and benefit fish and wildlife. The pool is
normally drawn down to an elevation (el) of 630 ft' at L&D 8. In 2001, the drawdown was to
el 628.5, and thuswas 1.5 ft lower than normal. In Pool 8, most of thedredgingisdoneinthemiddle
reach of the pool between river mile (RM) 691 and 688. Figure 1 shows asatellite view of the study
areafrom RM 688 (bottom of figure) to RM 690 (top of figure). Thisis areach where the combi-
nation of training structure submergence, high floodplain conveyance, and coarse sediment avail-
ability results in sediment deposition. By lowering water levels during a drawdown, training
structure submergence and floodplain conveyance will be decreased which could result in sediment
mobilization and scour in the navigation channel.

However, it was unknown how the flow and sediment movement in the vicinity of these structures
might change during such adrawdown. In order to quantify the effects of thiswater level manage-
ment on hydrodynamic and sediment transport processes, a monitoring plan was devel oped. Infor-
mation derived from awell thought out monitoring plan would allow navigation channel managers
to better assess potential costs and/or potential benefits of awater level drawdown. By measuring
hydraulic and sediment parameters before, during, and after the drawdown, comparisons can be

1 All elevations (el) cited herein arein feet referenced to the National Geodetic Vertical Datum (NGV D) (to convert feet
to meters, multiply number of feet by 0.3048).
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Figure 1. Aerial view of the study reach

made to determine if increased sediment movement occurred. The data collected as part of this
monitoring effort were instrumental in answering these questions.

Data Collection: In order to determine the structure/drawdown effect on hydraulic parameters
and sediment movement it was necessary to obtain specific bathymetric, hydraulic, and sediment
data. The different types of data collected are listed. Portions of these data were also intended for
use in eventual verification of three-dimensional (3-D) numerical models.
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a. Prior bathymetric surveysin the study reach.
b. Bathymetric surveys before, during, and after the drawdown in the same reach.

c. Velocity fields of the entire cross section upstream, over, and downstream of the most
intrusive structures and at the inflow (RM 690) and outflow (RM 688) boundaries of the
study reach.

d. Staticvelocity profilesat several locations along the structures and their cross sections, and
at the inflow (RM 690) and outflow (RM 688) boundaries of the study reach.

e. Suspended sediment samples taken concurrently and at the same locations as the static
velocity profiles.

f. Bed material load measurements around the most intrusive structures and at the inflow and
outflow boundaries of the study reach. These were made with high-resolution multibeam
surveysat these cross sections over aspace and time scal e sufficient to capture any bed form
movements. The methodology to accomplish this task is dependent upon the existence of
dunes in the reach and their rate of migration.

0. Bed material samples (to obtain bed gradation curves) around the most intrusive structures
and at the inflow and outflow boundaries of the study reach.

Methodology: Three methodologiesto determineif net sediment movement occurred were used.
Thefirst method used detailed bathymetric datataken in the vicinity of RM 689.2. These datawere
analyzed using a new method for computing the bed-load transport presently called ISSDOT
(Integrated-Section Surface Difference Over Time). The second method made use of long-term data
collected by the St. Paul District. This data included suspended sediment measurements and
bathymetric data. It was analyzed in the form of a sediment budget and through GIS manipulation.
The third method used measured sediment and hydraulic data. It was analyzed using sediment
transport functions.

Analysis Using ISSDOT: The measurement of suspended sediment fluxesiswell establishedin
theory and practice. The measurement of bed material load in large sand bed streams and rivers has
been practically nonexistent. The Helley-Smith bed material load sampler has been shown to be
somewhat effective in small streams and for gravel and cobble, but not in large sand bed streams.
Dutch researchersat the University of Utrecht have also devel oped asampler that shows promisefor
useinlarge sand bed rivers, but has not been thoroughly tested on riverslike the Mississippi. Thus,
until this time, the ability to measure bed-load transport in large sand bed rivers has been elusive.
Knowing this, anew method for measuring bed-load transport using multibeam datawas devel oped
as apart of thiswork unit. For more information on this new method (called ISSDOT, (Integrated
Section, Surface Difference Over Time)), see Abraham (2002).

Verification of the| SSDOT method isongoing at thistime through flume studies and comparison to
any standard techniquesthat are applicable. The method’ svalidity asameasure of absolute values of
transport rates is still in the experimental phase. Also, questions have been raised as to whether a
transport rate or gradient of transport isactually being calculated. In Abraham (2002) it wastermed
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asatransport rate. However, when posing the method as a sol ution of the Exner equation, it becomes
clear that the change of volume, and thusthe change or gradient of transport, isbeing measured, and
not the transport. So the ordinates of the graphic results presented in Abraham (2002), should be
stated as Aq (g2 - g1), and not as g, where q isthe transport of bed material inthe sand wavesin mass
per time per unit width of channel. That being said, it isinteresting to note that the Aq approaches g
as the time-step, or interval between successive bathymetric plots, gets small. Further analysisis
necessary to determine if thisis alwaysthe case, and if so, to understand why it isso. Preliminary
results are encouraging, and after applying the method to several real river examplesit isbecoming
clear that the method can already be used in arelative sense. Because of the repeatability of the
measurements and consistency of the method, relative differences between two or more
measurement events appear to be able to quantify real changes. However, it is acknowledged that
more measurements, experience and statistical analysis must be made in order to prove this
statement in a more rigorous sense.

Figure 2 shows the portion of the study area where detailed bathymetric data were collected for
trip 2. It was during thistrip, 9-10 July 2001 that the water surface was drawn down in Pool 8.

Tnp 2 bathymetric swaths

Figure 2. Crosswise and longitudinal swaths of bathymetric data

In this area of the pool, the drawdown resulted in alowering of the water surface of about 0.9 ft.
Four horizontal (cross channel) swaths were taken between 12:14 p.m. on July 9th and 11:46 a.m.
on July 10th. Thedifferent combinations of time spansbetween swathsvaried from 2.68to 23.53 hr.
The ISSDOT method was applied to these data and the results obtained are shown in Figure 3. Aq
decreases with increasing time span because alarger number, asthetime span increases, isdividing
the quantity of measured material. Whether viewing the datain thismanner isthe best way to extract
transport information, and whereto pick avalue from such agraph, are questionsthat are still being
grappled with. Additional research, as previously mentioned, is necessary and ongoing to find the
answers. For the present, the numbers are being used as an upper and lower bound, with a simple
numerical average being apossible and acceptable estimate. (Note: Flume dataand field data both
show that the cal culated Aq approaches q as At decreases.) Also shownin Figure 3 arethe datafrom
trip 1. Trip 1 dataweretaken on 26 June 2001, only 2 weeks earlier. However, the flow rate through
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Figure 3. Ag versus At as computed using ISSDOT for stated conditions (Tons/day vs. time span between
measurement of two sections. Values are average of 30 rows at each At)

L&D 8 for trip 1 was about 3,592.6 cu m/sec (97,000 cfs) compared to about 2,185.2 cu m/sec
(59,000 cfs) for trip 2. For trip 1 there was no drawdown, yet the flow rate through the dam was
about 1.6 times greater than during trip 2. Figure 3 showsthat the bed load Aq at the section of river
represented by the brown swathswas clearly higher during trip 1. Thisiswhat would be expected if
there had been no drawdown during trip 2. Since there was a drawdown during trip 2, and the flow
ratesduring trip 1 and trip 2 were so different, nothing definite can be said as to whether or not the
drawdown caused any significant increase in sediment mobilization.

From theinitiation of the project and in planning the data collection it was realized that in order to
say anything about increases or decreases in sediment transport due to the drawdown, it would be
necessary to hold as many other variables constant as possible. The most important of these appeared
to be flow rate. The river did not cooperate, and in trip 1, 2, and 3, the flow rates through L&D 8
were widely divergent. However, by carefully watching the District Web site during late June of
2002, thetrip 4 datawere collected at aflow ratethrough L& D 8 nearly thesameasintrip 2. By that
time, moreanalysisof ISSDOT method data had indicated that shorter timeintervals between swaths
would give results closer to an estimated true bed-load transport rate. So the swathsfor trip 4 were
taken at about 30-min intervals. Unfortunately, this was not known yet when trip 2 data were
obtained. Figure 4 shows acomparison of trip 2 (drawdown) and trip 4 (no drawdown) ISSDOT bed-
load Ag computations.



ERDC/CHL CHETN-VII-5

December 2003
900 400
! B t4-TPD-1sf-grid
800 = 350
' t2:y=335 08y 0955 O  t4-TPD4stgrid
700 X 4  t2-TPD-Isfgrid 1 300
. &  t4-Vol-1sf-grid
s, 600
© t4-Vol-4sf-grid 4250
© =
@ 500 Power (t4-TPD-1sf-grid) S
< (&)
= = = = poper (t2-TPD-1sf-grid) - 200 =
c 400 - o
S ==
3 300 10
Note: Line for Trip 2 is extrapolated left of the data points by a power
200 " *.« Junction, + 100
bl - * ——.
1001 -0.9801 2 DN PoooC T
t4:y:211X 4 S/ ..----‘------
O 1 1 1 1 1 O
0 1 2 3 4 5 6
At in hours

Figure 4. Aq versus At computed using ISSDOT for stated conditions change in volume used to compute
Aq for each At is also shown (Tons/day vs. time span between measurement of two sections.
Average of 30 rows at each At. Data from trip 4 and 2)

In the legend the first line meanstrip 4 Aq in tons per day for a1-sq ft grid.* All linesin the legend
use this same convention. One- and four-sq ft grids were used for the computations to check the
method’ s spatial sensitivity. For these dataand those two grid sizes, therewasn’t much differencein
the computational results. Considering the plotted val ues, the two datapointsfor trip 2 data between
the 2.5- and 3-hr time spansfall clearly above the datatrend for the trip 4 data. Since both data sets
were taken at nearly identical flow rates, one could propose that the trip 2 data points do in fact
indicate an increase in bed-load mobilization due to the drawdown. However, two data points are
insufficient to assert any statistical significance. But, these data taken together with other relevant
data and analysis could make a strong case for the increase of bed-load mobilization due to the
drawdown. Towards this goal, something needs to be said regarding the ISSDOT method of
computing bed-load transport, since it was used to arrive at the data plotted in Figures 3 and 4.

TheSSDOT method isnew and still in adevelopment stage. So far, the preliminary results of field
tests and a flume study indicate that the method is capable of determining the bed-load transport
gradient (AqQ) on large sand bed rivers. Thisis of course subject to certain limitations. As stated
earlier, at the present timeit cannot be said that the method provides aquantitative valuefor thetrue
bed-load transport rate of alargeriver. However, given theway the dataare collected and analyzed,
it does appear to be able to quantify relative differences of transport gradients at a given location.
Thereason for thisisthe quality and repeatability of the collected data, aswell asthe consistency in

1 To convert to kilograms per square meter, multiply number of tons by 9,764.856.
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the application of the ISSDOT method. To illustrate this, consider the three data collection tripsto
Pool 8 inwhich therewas no drawdown. These aretrips 1, 3, and 4. The data obtained during these
trips were taken with a downstream pool elevation at L& D 8 of about el 630.1 to 630.5. However,
the flows through L&D 8 were significantly different for the three trips. Trip 1 had a flow of
about 3,555.6 cu m/sec (96,000 cfs). Trip 3 was 1,074 cu m/sec (29,000 cfs), and trip 4 was
2,185.2 cu m/sec (59,000 cfs). If the data collection and 1ISSDOT method are consistent as
previously proposed, then this fact should be reflected in increasing transport gradients for
increasing flow rates; all other factors being equal.

Thedatain Figure 5 seem to justify this consideration. Aq for trip 4 falls between that of trip 3 and
trip 1. Clearly for thethreetrips, Aq increaseswith increasing flow. Since curveswerefitted through
each data set, it is easy to see the differences. The method appears to be consistent in that, as flow
rate increases, Aq increases. It also seems reasonable to allow that for similar flow rates the sand
transport should bethe same at agiven siteif al other factors are held constant. In the case of trip 2
and trip 4, the flow rates were indeed the same. One factor was not held constant, that was the
drawdown. As stated earlier, it was a reduction of the pool water level at L&D 8 of about 0.5 m
(1.5 ft). In the vicinity of the study area near Brownsville, this caused a local drawdown of about
0.3 m (0.9 ft). Thedatalinesfor trip 2 and trip 4 seem to indicate clearly that the drawdown did in
fact have a net effect of increasing the Aq in the vicinity of the study area. This could be true not
only because the cross-sectional areaat the study site was reduced, but also because the percentage
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Figure 5. Ag versus At computed using ISSDOT for stated conditions (Tons/day vs. time span between
measurement of two sections. Average of 30 rows at each At. Data from trip 1, 2, 3 and 4)
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of total flow through this reach was increased due to the reduction in floodplain and distributary
conveyance. Based on the sparse data in Figure 5, the increase would be about 30 percent over
normal pool transport.

At thispoint it might be going abit too far to say definitively that the drawdown absolutely affected
bed-load transport in the study reach. Thisis because the ISSDOT method is still in development,
and the number of data points very minimal. Therefore two other methods of determining if the
drawdown caused a net increase in transport will be explored. Oneisto analyze and compare past
historical bathymetric data that the District has collected with recent data collected during the
drawdown. Another method is to use standard analytic computations as in sediment transport
functions.

Sediment Budget and GIS Analysis:
Sediment budget:

In addition to the measurements made by the U.S. Army Engineer Research and Devel opment
Center and used in the ISSDOT computations, St. Paul District personnel have been measuring
sediment and hydraulic parameterson theriver for years. These datawere collected as part of habitat
improvement projects and navigation channel maintenance activities. From this data an extensive
sand budget was devel oped. See Hendrickson (2003). This sand budget was devel oped for Pools 1
through 10 using available information on sediment transport at U.S. Geological Survey (USGS)
gauging stations, long-term channel dredging data, studies of sediment deposition, and hydraulic
data.

Thetransport of sand-size sediment was of particular interest because of the expense associated with
navigation channel dredging and because sand isthe geomorphically dominant sediment size onthe
Upper Mississippi River. That isto say, that major planform changeson theriver are associated with
sand deposition in deltas or in natural levees, or sand erosion due to erosion of natural levees and
islands. Sand is transported both as bed-load sediment and as suspended sediment depending on
local hydraulic conditions, so both modes of transport must be accounted for.

The results of the sand budget are shown in Table 1 of Hendrickson (2003). Thetable lists datafor
many |ocations on the Upper Mississippi River and isfour pageslong, thusitisnot reproduced here.
In the column titled “Sand Budget (tons/year),” the value of 201,172 is given for a location at
Brownsville, MN. This number represents the estimated bed material load in tons per year at this
location, which isthe same location of the ISSDOT study area. For this section of river, thiswould
be the sand that moves along the bed in sand waves and the suspended sand of the same size
fractions. Because of the small channel slope (due to the pooling effect created by the locks and
dams) and medium sand size, it appears that the majority of bed material transport occurs as bed
load; that is, as sand moving in the sand waves. If 100 percent of the sand moved in the sand waves,
then amean daily transport rate through this reach would be about 551 tons per day. Even if only
50 percent of the bed material load moved in the sand waves, then the mean daily transport rate
would be about 275 tons per day. Thesefall within the range of values of Aq predicted by ISSDOT
for trip 4 as At gets small. Thiswould also be the case for trip 2 if its line were extrapolated. Once
again, from a research point of view, isit just a coincidence that Aq approaches some estimated
value of q as At gets small?



ERDC/CHL CHETN-VII-5
December 2003

GlSanalysis:

Theinformation in this section was taken from Hendrickson and Hrdlicka (2003). St. Paul District
personnel, using a multitransducer survey boat whose position is tracked using a digital global
positioning system, obtai ned hydrographic surveys of the main channel. Surveyswere obtained from
L&D 8atRM 679.2to L&D 7 at RM 702. Personnel at the St. Paul District Geographic Information
Center used ArcView software to create bathymetry models of the main channel between RM 686
and 691 to determine the difference in bathymetry from one year to the next. Thiswas done for the
period 1998 to 2003, except that data were not available for the year 2000.

The measurement of hydrodynamic and sediment parameters and the direct measurement of sand
wave movement using the ISSDOT method both support the hypothesis of increased sediment
transport during the drawdown. However, the GI S computations do not seemto indicatelarge-scale
or long-term changes in main channel bathymetry during the drawdown.

Figure 6 shows that most changes between 2001 and 2002 fell within the range of 0.6 m (2 ft) of
depositionto 0.6 m (2 ft) of erosion and probably represent typical bathymetric changes. Therewere
afew areaswhere asmuch as 1.8 m (6 ft) of erosion or deposition occurred, but thesewere small in
areaand didn’t represent alarge-scaletrend. It is possible that channel degradation occurred during
the actual drawdown, but the channel had filled back in before the surveysthat wereusedinthe GIS
analysisweretaken; however channel maintenance personnel working inthisareadid not noticethis.
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Figure 6. Map showing scour and deposition in study area

Figures 7 and 8 show the net main channel volume change and annual dredging between RM 686
and 691 for the years 1999 to 2003. The annual volumetric change for each river mile was obtained
by generating difference plots based on surveys for each year. The survey dates were inconsi stent
fromyear to year. The 1999 surveyswere done throughout the year, 2001 surveysweredonein early
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Figure 7. Main channel volume change by year for study area locations
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Figure 8. Dredging by year for study area locations

October (well after thelarge amount of dredging done earlier intheyear), 2002 surveysweredonein
late October, and 2003 surveys were taken from April to June. Because of these inconsistencies,
caution should be used in interpreting these results. For instance, surveys done early in the
navigation season may show ashallower channel dueto the spring floods, whileasurvey later inthe
navigation season after dredging was done may show a deeper channel.

1999 to 2001 time period

Figure 8 shows the large amount of channel dredging done in June 2001 prior to the drawdown.
120,000 cu yd were dredged in 2001 and 210,000 cu yd in the other years shown. This dredging
activity is partialy reflected in the main channel volume changes shown in Figure 7. Between
RM 687 and 688, there was a net degradation of about 35,000 cu yd, which is due to the dredging
that was done in June 2001. From RM 688 to 689 and RM 690 to 691, about 20,000 and 25,000 cu
yd of sand were dredged from each cut in June 2001 (Figure 8). However, both reaches are dredged

1 To convert cubic yards to cubic meters, multiply by 0.7645549.
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at thisvolume or greater on an annual basis, so the volume change analysis didn’t indicate signifi-
cant change.

2001 to 2002 time period

The volume change analysis also showed that between 2001 and 2002, over 40,000 cu yd of depo-
sition occurred between RM 690 and 691. From RM 687 to 688 and RM 689 to 690 about 10,000 cu
yd of deposition occurred in each reach. No dredging was needed in the study reach during thistime
period.

2002 to 2003 time period

Between 2002 and 2003, over 20,000 cu yd of erosion occurred in the reach between RM 690 and
691. The dredging that was donein this reach, was done after the 2003 survey, so whatever caused
the erosion was not related to dredging. No other significant main channel volume changesoccurred
during this time period.

These are interesting results because this entire reach usually aggrades due to the spring floods and
yet there waslittle change in main channel bathymetry. As previously described, the hydrodynamic
conditionsin Pool 8 during the drawdown (which occurred in the summers of 2001 and 2002) should
have resulted in increased sediment transport, and perhaps this is what kept the channel from

aggrading.

Theresultsof thisGlS analysis cover time spans of 3to 4 yearsand ariver length of 8 km (5 miles).
Therefore, it cannot be used to say anything definitive as to whether or not the drawdown affected
local and temporary transport rates. What it does indicate is that the regular cycles of scour,
deposition and dredging may have been shifted towards erosion with lessdredging. In the context of
the ISSDOT measurements, it allowsthat there certainly could have been increased transport during
the drawdown period, but that such an increase, and the effects from it, was only temporary.

Transport Function Analysis: Analytic transport functions are another way to estimate bed-
load transport in large sand-bed rivers. Many functions have been developed for a variety of
different river and flume conditions. These functions also compute different types of transport. For
instance, some compute only total sediment load, others bed material load, and yet others bed load
only. The sediment and hydraulic analysis package SAM, see Thomas et a. (2002),* developed at
the ERDC Vicksburg, was used to run the transport functions sel ected for this project. SAM can be
accessed at thefollowing Web site. http://chl.wes.army.mil/software/sam/. SAM isawindows based
package that allows usersto select up to 20 different transport functions. These functions have been
programmed to accept the required and necessary hydraulic and sediment input data for each
function. When executed with the appropriate data, each selected function will output its computed
transport rate. Those functionsthat require the use of special graphs, for example Einstein’ sbed-load
function, have them analytically programmed into the package. For the Pool 8 study, 17 of the
functions were run, athough only five of these can be used to compute bed load. Seventeen
functionswere run because for one, it isvery easy to run them once the sediment and hydraulic data

1 W. A. Thomas, R. R. Copeland, and D. N. McComas. (2002). “SAM hydraulic design package for channels,”
unpublished report, U.S. Army Engineer Research and Devel opment Center, Vicksburg, MS.
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have been entered, and secondly, in  |[Table 1

further studies, it might be useful to | Transport Function Output Values

know more about suspended load TRIP 1 TRIP 2

estimatesaswell. Thesefunctionsare ) Capacity [Concentration |Capacity |Concentration

listed in Table 1. Function tons/day [ppm tons/day |ppm
Toffaleti 1,850 19 268 3

The five functions used to compute | Toffaleti bed load 175 82.5

bed load are the following: Toffaleti, |(Yang 1,490 |15 219

Meyer-Peter-Mueller (MPM(1948)), [Einstein (total) 919 9 526

Schoklitsch, Einstein bed load, and  [Ackers-White 1,958 |20 253

Van Rijn bed load. The sediment and  ||Colby 4,416 |45 2,547 |29

hydraulic data used as input to the ||MPM (1948) 723 7 188

transport functions are listed in [Laursen-Madden [1,998 |20 235

Table 2. These data were not esti- Laursen-Copeland | 3,677 37 852 10

mated, but consisted of actual field (Yang D50 1352 |14 202 2

measurements. For each trip, they ||Ackers-White D50 | 2,156 22 295 3

were collected as closely in time as  |[Schoklitsch (bed) 1218 | 1.25 0

possible. This included bottom sam- MPM(1948) D50 973 10 220 2

p|es for the bed gradations and Einstein bed load 653 7 399 5

acoustic data to determine velocity  [|Engelund-Hanson 3,096 |32 643 7

profiles and discharge, as well asto [VanRin 2215 |23 215 2

define the site cross section. The [van Rijn bed load 637.5 1266

discharge measurements at the study

site are not the same asthe flow through L& D 8. Thisisbecause the total flow through the lock and
dam includesflow in the main channel, aswell asthefloodplain and distributaries. A plot of thetwo
Cross sections at the time the measurements were made is shown in Figure 9.

Table 2
Input Data for Transport Functions
Average Sediment Characteristics for Trips 2 and 4
) ) Grain Size Grain Size
Trip 2 Trip 4 % Finer mm % Finer mm
Flow (cfs) 35,893 31,971 D05 0.18 d50 0.35
Water slope 0.00007 0.00003 D10 0.21 déo 0.44
Water surface 630.38 632.23 D20 0.24 d70 0.78
Cross-section area 15,246 17,485 d30 0.27 dso 1.26
Average channel velocity 2.35 1.83 d40 0.31 dos 1.79

The computed values of bed-load transport, that is, the portion of bed material load estimated or
represented as moving in the sand waves, are shown in Figure 10.

Regarding this study, two important results shown in this graph need to be emphasized. Thefirstis
that the magnitudes of the transport ratesfall within the same range as Aq computed using ISSDOT.
For trip 2, when thelinein Figure 5 is extrapolated as shown, its highest values are in the range of
600 to 800 tons per day. For Trip 4, the highest values are right at 600 tons per day. The low values

12
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Schematized cross-channel profiles in 50 ft swath Pool 8 Trip 2 & 4
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Figure 9. Comparison of channel cross sections in study area for trips 2 and 4
Pool 8: Trip 2 & Trip 4 Bed-load Transport Function Calculations
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Figure 10. Results of transport function calculations for bed-load transport through study reach
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for each trip are near 40 tons per day. If it can be verified and adequately explained that the Aq
computed by ISSDOT really does approach the transport rate for small At, then these ISSDOT
values compare favorably with the transport function computed values. The second result of
importance is the consistency of the relative values of transport for trip 2 compared to those for
trip 4. All five functions show significantly more transport for the drawdown condition (trip 2) than
the normal pool condition (trip 4).

CONCLUSIONS: For the same set of hydraulic and sediment characteristics, both the ISSDOT
method of computing bed-load transport gradient and the analytic transport functions computed
transport gradients/rates between 40 and 800 tons per day through the study reach. In each method,
the lower values corresponded to the normal pool condition, and the higher transport values
corresponded to the drawdown conditions. Supporting these data, the sand budget analysis provided
an estimate of a mean daily transport rate of bed load between 275 to 550 tons per day. The transport
rates for this case would depend on the amount of bed material that could be proven to be in
suspension.

Three sets of bed-load transport measurement data have been presented. They were each computed
independently of one another. They also were derived using different methods. Yet all three methods
produced results that make sense and are within at least an order of magnitude of each other. These
data suggest the following conclusions regarding the Pool 8 drawdown of 2001. It appears the
observed drawdown did in fact have the effect of increasing the sediment mobilization within the
study reach. Additionally, it shows that the original structures as designed, and in conjunction with a
drawdown, continue to positively influence sediment movement in the reach. Conversely, as pool
levels are increased, the structures will have a diminishing effect in helping to mobilize sediment
through the reach. Through further monitoring to establish base transport rates, it might be possible
to project sediment movement before, during, and after such events. Equipped with this information,
river managers could more efficiently plan their dredging requirements for events such as the Pool 8
drawdown.

POINT OF CONTACT: Questions about this CHETN can be addressed to David D. Abraham
(601-634-2846), email: David.D.Abraham@erdc.usace.army.mil.
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NOTE: The contents of this technical note are not to be used for advertising, publication,
or promotional purposes. Citation of trade names does not constitute an official endorsement
or approval of the use of such products.
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