
SDIP Streambed Bathymetry Surveys
Streambed Surface Comparison

Change in Consecutive Surveys and Total Change from Spring 2000 to Fall 2002
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Station Compared SurveyS Net volume change Average Change Area of Analysis
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OR' Fall 2000 minus Spring 2000 62. 0.8 20,000
Spring 2001 minus Fall 2000 -547 -,1.7
FaD 2001 minus Spring 2001 -211 -0.3
Spring 2002 minus Fall 2001 16 0.0
Fan 2002 minus Spring 2002 23 0.0
Fall 2002 minus SpOng 2000 -95 -0.1
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SOl? Streambed Bathymetry Surveys
Streambed Surface Comparison

Change in Consecutive Surveys and Total Change from Spring 2000 to FaU2002

Monitoring Site OR2
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Station Compared Surveys Net volume change Average Change Area of Analysis
(aJbic yards) in Bed Heiqht (feet) (square feet)

OR2 Fall 2000 minus Spring 2000 275 0.4 20,000
Spring 2001 minus Fall 2000 -835 .1.1
Fall 2001 minus Spring 2001 763 1.0
Spring 2002 minus Fall 2001 -132 .<J.2
Fall 2002 minus Spring 2002 412 0.5
Fall 2002 minus Spring 2000 483 0.7
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SDIP Streambed Bathymetry Surveys
Streambed Surface Comparison

Change in Consecutive Surveys and Total Change from Spring 2000 to Fall 2002

Monitoring Site OR3
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Station eompared Surveys Net volume change Average Change Area of Analysis
(cubic yards) to Bed Height (feet) (SQuare feet)

OR3 Fall 2000 minus Spring 2000 225 0.3 20,000
Spring 2001 minus Fall 2000 -86 -0.1
Fall 2001 minus Spring 2001 103 0.1
Spring 2002 minus Fait 2001 -136 -0.2
Fall 2002 minus Spring 2002 243 0.3
Fall 2002 minos Spring 2000 347 0.5



SDIP Streambed Bathymetry Surveys
Streambed Surface Comparison

Change in Consecutive Surveys and Total Change from Spring 2000 to Fall 2002

Monitoring Site OR4
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Station Compared Surveys Net volume change Average Change Area of Analysis
(gJbic yards) in Bed Height (feet) (square feet)

OR. Fall 2000 minus Spring 2000 321 0.' 20,000
Spring 2001 rrirlus Fall 2000 -505 .fl.7
FaD 2001 minus Spring 2001 320 0.4
Spring 2002 minus Fall 2001 -115 .fl.2
Fall 2002 minus Spring 2002 57 0.1
Fall 2002 minus Spring 2000 78 0.1
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SDIP Streambed Bathymetry Surveys
Streambed Surface Comparison

Change in Consecutive Surveys and Total Change from Spring 2000 to Fall 2002

Monitoring Site DRS
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Station Compared Surveys Net volume change Average Change Area of Analysis
(cubic yards) in Bed Height (feet) (sguare feet)

OR5 Fall 2000 minus Spring 2000 249 0.3 20,000
Spring 2001 minus Fall 2000 -'36 -o~2

Fa112001 minus Spring 2001 91 O. ,
Spring 2002 minus Fall 2001 -137 -o~2

Fall 2002 minus Spring 2002 '22 0.2
Fall 2002 minus Spring 2000 '89 0~3
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SDIP Streambed Bathymetry Surveys
Streambed Surface Comparison

Change in Consecutive Surveys and Total Change from Spring 2000 to Fall 2002

Monitoring Site OR6
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Station Compared Surveys Net volume change Average Change Area of Analysis
(cubic yards) in Bed Height (feet) (square feet)

OR6 Fall 2000 minus Spring 2000 39 0.1 20,000
Spring 2001 minus Fall 2000 -133 -0.2
Fall 2001 minus Spring 2001 231 0.3
Spring 2002 minus Fall 2001 -460 -0.6
Fall 2002 minus Spring 2002 198 0.3
Fall 2002 minus Spring 2000 -125 -0.2
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SOIP Streambed Bathymetry Surveys
Streambed Surface Comparison

Change in Consecutive Surveys and Total Change from Spring 2000 to Fall 2002

Monitoring Site OR7
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Station Compared SurveyS Net volume dlange Average Change Area of Analysis
(cubic yards) in Bed Height (feel) (square feet)

OR7 Fall 2000 minus Spring 2000 317 0.4 20,000
Spring 2001 minus Fall 2000 ·387 -<l.5
Fall 2001 minus Spring 2001 182 0.2
Spring 2002 minus Fall 2001 -2 0.0
Fall 2002 minus Spring 2002 248 0.3
Fall 2002 minus Spring 2000 358 0.5
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SOIP Streambed Bathymetry Surveys
Streambed Surface Comparison

Change in Consecutive Surveys and Total Change from Spring 2000 to Fall 2002

Monitoring Site OR8
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Station Compared Surveys Net volume change Average Change Area of Analysis
(cubic yards) in Bed Height (feet) (square feet>

ORB Fan 2000 minus Spring 2000 520 0.7 20,000
Spring 2001 minus Fall 2000 -102 -0.1
Fall 2001 minus Spring 2001 ·156 -0.2
Spring 2002 minus Fall 2001 ·35 0.0
Fall 2002 minus Spring 2002 327 0.4
Fall 2002 minus Spring 2000 554 0.7
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SOIP Streambed Bathymetry Surveys
Streambed Surface Comparison

Change in Consecutive Surveys and Total Change from Spring 2000 to Fall 2002

Monitoring Site OR9
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Station Compared Surveys Net volume change Average Change Area of Analysis
(cubic yards) in Bed Height (feet) (square feel)

OR9 Fal12000 minus Spring 2000 97 0.1 20,000
Spring 2001 minus FaD 2000 ·171 -ll.2
Fan 2001 minus Spring 2001 -11 0.0
Spring 2002 minus FaD 2001 -39 -ll.1
Fall 2002 minus Spring 2002 212 0.3
Fall 2002 minus Spring 2000 88 0.1
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SOIP Streambed Bathymetry Surveys
Streambed Surface Comparison

Change in Consecutive Surveys and Total Change from Spring 2000 to Fall 2002

Monitoring Site GLC1A
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Station Compared SurveyS Net volume mange Aveage Change Area of Analysis
(cubic yards) in Bed Height (feet) (square feet)

GlC1A Fall 2000 minus Spring 2000 16 0.0 20,000
Spring 2001 minus Fall 2000 5 0.0
FaD 2001 minus Spring 2001 22 0.0
Spring 2002 minus Fall 2001 -100 -0.1
Fall 2002 minus Spring 2002 153 0.2
Fan 2002 minus Spring 2000 96 0.1
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SOIP Streambed Bathymetry Surveys
Streambed Surface Comparison

Change in Consecutive Surveys and Total Change from Spring 2000 to Fall 2002

Monitoring Site GLC1 B
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~ Compared Surveys Net volume change Average Change Area of Analysis
(OJbic yards) in Bed Height (feeO (square feet)

GlC18 Fall 2000 minus Spring 2000 206 0.3 20,000
Spring 2001 minus Fait 2000 ·-23 0.0
Fan 2001 minus Spring 2001 40 0.1
Spring 2002 minus Fan 2001 -90 -<l_1
Fall 2002 minus Spring 2002 161 02
Fall 2002 minus Spring 2000 294 0.4
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SOl? Streambed Bathymetry Surveys
Streambed Surface Comparison

Change in Consecutive Surveys and Total Change from Spring 2000 to Fall 2002

Monitoring Site GLC2
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Station Compared Surveys Net vofume change Average Change Area of Analysis
(cubic yards) in Bed Height (feeD (square feet)

GlC2 FaIl 2000 minus Spring 2000 1040 02 120,000
Spring 2001 minus Fan 2000 -444 -ll.1
Fall 2001 minus Spring 2001 182 0.0
Spring 2002 minus Fall 2001 47 0.0
Fall 2002 minus Spring 2002 ·71 0.0
Fall 2002 minus Spring 2000 754 0.2
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SOIP Streambed Bathymetry Surveys
Streambed Surface Comparison

Change in Consecutive Surveys and Total Change from Spring 2000 to Fall 2002

Monitoring Site GLC3
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Station Compared Surveys Net volume change Average Change Area of Analysis
(aJbic yards) in Bed Height (feel) (square feet)

GLC3 Fall 2000 minus Spring 2000 74 0.1 20.000
Spring 2001 minus Fan 2000 -192 -<l.3
Fall 2001 minus Spring 2001 25. 0.3
Spring 2002 minus FaD 2001 ~271 -<l.4
Fall 2002 minus Spring 2002 206 0.3
Fall 2002 minus Spring 2000 76 0.1
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SDIP Streambed Bathymetry Surveys
Streambed Surface Comparison

Change in Consecutive Surveys and Total Change from Spring 2000 to Fall 2002

Monitoring Site GLC4
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Station Compared Surveys Net volume mange Average Change Nea of Analysis
{(;Ubic yards) in Bed Height (feet) (square feet)

GLC4 Fall 2000 minus Spring 2000 ,.3 0~2 20,000
Spring 2001 minus Fall 2000 ·271 -o~4

FaD 2001 minus Spring 2001 268 0~4

Spring 2002 minus Fall 2001 -381 -o~5

Fan 2002 minus Spring 2002 370 0~5

Fall 2002 minus Spring 2000 169 0~2
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SDIP Streambed Bathymetry Surveys
Streambed Surface Comparison

Change in Consecutive Surveys and Total Change from Spring 2000 to Fall 2002

Monitoring Site GLC5
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Station Compared SUiveys Net volume change Average Change Area of Analysis
(cubic yards) in Bed Height (feet) (square feen

GlC5 Fall 2000 minus Spring 2000 263 0.4 20,000
Spring 2001 minus Fall 2000 -112 -0.2
Fall 2001 minus Spring 2001 33 0.0
Spring 2002 minus Fall 2001 -441 ·0.6
Fall 2002 minus Spring 2002 420 0.6
Fall 2002 minus Spring 2000 163 0.2
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SDIP Streambed Bathymetry Surveys
Streambed Surface Comparison

Change in Consecutive Surveys and Total Change from Spring 2000 to Fall 2002

Monitoring Site MR1
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Station Compared Surveys Net volume change Average Change Area of Analysis
(aJbic yards) in Bed Height (feet) (square feet)

MR1 Fall 2000 minus Spring 2000 -27 0.0 20,000
Spring 2001 minus Fall 2000 -45 -<l.1
FallZOO1 minus Spring 2001 217 0.3
Spring 2002 minus Fall 2001 -97 -<l.1
Fall 2002 minus Spring 2002 -20 0.0
Fall 2002 minus Spring 2000 28 0.0
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SDIP Streambed Bathymetry Surveys
Streambed Surface Comparison

Change in Consecutive Surveys and Total Change from Spring 2000 to Fall 2002

Monitoring Site DC1
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Station Compared Surveys Net volume change Average Change Area of Analysis
(cubic yards) in Bed Height (feet) (sguare feet)

DC1 Fall 2000 minus Spring 2000 492 0.2 55,000
Spring 2001 minus Fall 2000 -787 -0.4
Fall 2001 minus Spring 2001 216 0.1
Spring 2002 minus Fait 2001 -118 -0.1
Fan 2002 minus Spring 2002 305 0.1
Fall 2002 minus Spring 2000 108 0.1

9/112004



Appendix 4



Notes:

t. Each pcrcentile value shown, ($x), is the sediment size indicated by thc cumulative
distribution curve for a particular "percent finer" valuc. For example, the percentilc value
$50 indicates the sediment size where 50% of the sediment sample is finer (and passes
through the sieve size indicatcd). Cumulative distribution curves for each sample are
attached.

2. Percentile values and mean grain size values shown in bold indicate the following: I) The
absolute percentile values could not be dctermined from the cumulative distribution
curve; 2) the "actual" percentile value is at least greater than or equal to the (Phi) value
indicated; and 3) subsequently, the calculated mean grain size values (derived from the
percentile values) arc approximate only. The "actual" mean grain size value is equal to or
less than the value shown (the value shown thus represents the mean grain size "upper
limit").

3. Mean sediment grain size values were calculated using a cumulative distribution curve
and either oCthe following equations:

Equation I (Folk & Ward (1957»: Mean ~ ($16 + $50+ $84)/3
Equation 2 (Tra'k (1932)): Mean ~ (025+075)/2
Where:
a. "$ x" represents the sediment size (in phi) for which "x"% of the sediment
sample is finer (referred to as the "xth percentile"). Sec note 1, above.
b. "Dx" represents the sediment size (in mm) for which "x"% of the sediment
sample is finer (referred to as the "xth percentile"). See note 1, above.

Note: Equation t was used when the 16th percentile value could be determined
from the cumulative distribution curve; Equation 2 was used when the 16th
percentile value could not be dctermined from the cumulative distribution curve,
and the 25th percentile value could be detennined. Where neither the 16th or
25th percentile value could be determincd, Equation 1 was used, and an
estimated value (mean grain size) was calculated.

Abbreviations:

mm

OR
MR
DC
GLC
cI
rt
It

millimeter
phi (to convert $ units to millimeter: millimcter = 2"'(- ~))

sample not collected (unless otherwise noted)
Old River
Middle River
Doughty Cut
Grant Line Canal
center line (of river)
right bank (of river)
left bank (of river)



Footnotes:

The sediment sample collected at DC 1rt (spring 1998) contained both a fine and a coarse
sediment layer. Each of these discrete laycrs was separated in the field and submitted to the
lab for sieve analysis. No composite sample was submittcd for analysis; therefore, these
samples were not included for comparison with subsequent samples collected from this site.
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SDIP Sediment Monitoring Program
Grain Size Distribution and Mean Grain Size Classification
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SDIP Sediment Monitoring Program
Grain Size Distribution and Mean Grain Size Classification

OR3 (cll
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SDIP Sediment Monitoring Program
Grain Size Distribution and Mean Grain Size Classification
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SDIP Sediment Monitoring Program
Grain Size Distribution and Mean Grain Size Classification
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SDIP Sediment Monitoring Program
Grain Size Distribution and Mean Grain Size Classification
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SDIP Sediment Monitoring Program
Grain Size Distribution and Mean Grain Size Classification
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SDIP Sediment Monitoring Program
Grain Size Distribution and Mean Grain Size Classification
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SDIP Sediment Monitoring Program
Grain Size Distribution and Mean Grain Size Classification
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SDIP Sediment Monitoring Program
Grain Size Distribution and Mean Grain Size Classification
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SDIP Sediment Monitoring Program
Grain Size Distribution and Mean Grain Size Classification
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SDIP Sediment Monitoring Program
Grain Size Distribution and Mean Grain Size Classification
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SDIP Sediment Monitoring Program
Grain Size Distribution and Mean Grain Size Classification
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SDIP Sediment Monitoring Program
Grain Size Distribution and Mean Grain Size Classification
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SDIP SeQlment Monitoring Program
Grain Size Distribution and Mean Grain Size Classification

GLC2 (rt)
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SDIP Sediment Monitoring Program
Grain Size Distribution and Mean Grain Size Classification

GLC2 (cl)
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SDIP Sediment Monitoring Program
Grain Size Distribution and Mean Grain Size Classification

GLC2 (It)
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SDIP Sediment Monitoring Program
Grain Size Distribution and Mean Grain Size Classification

GLC3 (cl)
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SDIP Sediment Monitoring Program
Grain Size Distribution and Mean Grain Size Classification

GLC3 (It)
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SDIP Sediment Monitoring Program
Grain Size Distribution and Mean Grain Size Classification

GLC4 (rt)
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SDIP Sediment Monitoring Program
Grain SIze Distribution and Mean Grain Size ClassificatIon

GLC4 (cl)
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SDIP Sediment Monitoring Program
Grain Size Distribution and Mean Grain Size Classification

GLC5 (rt)
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SDIP Sediment Monitoring Program
Grain Size Distribution and Mean Grain Size Classification

GLC5 (cl)
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SDIP Sediment Monitoring Program
Grain Size Distribution and Mean Grain Size Classification
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APPENDIX 5

MEAN GRAIN-SIZE VALVES OVER TIME

The following graphs show mean grain size values plotted over time for each monitoring site
for the following years: 1998, 1999, 2000, 200 1, and 2002. The sample names and their
respective locations are as follows:

Sample Location Name

Old River: Grant Line Canal: Middle River:

ORI (rt)

ORI (el)

ORI (ll)
OR2 (rt)

OR2 (el)

OR2 (It)

OR3 (rt)
OR3 (el)
OR3 (ll)
OR4 (rt)

OR4 (el)

OR4 (ll)
OR5 (rt)
OR5 (el)
OR5 (ll)
OR6 (rt)
OR6 (el)
OR6 (It)

OR? (rt)

OR? (el)

OR?(ll)
OR8 (rt)

OR8 (el)

OR8 (ll)
OR9 (rt)

OR9 (el)

OR9 (ll)

GLCla (rt)
GLCla (el)

GLCla (It)

GLClb (rt)

GLClb (el)

GLClb (ll)
GLC2 (rt)

GLC2 (el)
GLC2 (It)

GLC3 (rt)

GLC3 (el)

GLC3 (It)

GLC4 (rt)

GLC4 (el)
GLC4 (ll)
GLC5 (rt)

GLC5 (el)
GLC5 (It)

MRI (rt)

MRI (el)

MRI (It)

Doughty Cut
DCI (rt)

DCl (el)
DC I (It)



SOIP Sediment Monitoring Program
Mean Grain Size Values Over Time

Old River (OR1, OR2. OR3)

,~ r-.<::""---------------~___,

-~----~-~-~---------~~------_.~----_._---,, .
**._~.~----------~._-~--~---_._---- -+-~--1,

;..~
;
•jUlIl

-
• __ l ~ _

, ,--_._--..,----.-

______________ J_._
, ,
, ,

:~---_--~-i---,,_. __ ._., .. _-
,

-~---,,

.~ I-.,-":c:=-.,-::::=-.,-c-:-:=:,--"-.,-=,-.,-":c=_ ... _ ..".. 1lII"", ........ /olI:ltO:I -. "'1'I:\)'l ...... 1OII2ll1lZ
.. .. :lIDl men _--

'-r----.,----.,--------~___,,,
'-- .------~---------------.---------.-~-_0It2rt-,.- ._---'-------------,----------- QlIla,

,. " ,

~~ ~-~ J~ ~ ~ ~t ~ ~ ~ ~ ~ ~ ~I ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~ ~:~ ~ ~ ~ r~ ~ ~._~, , , , , , . ,. '" ,. , , , " ,- -. --. - ~.-- ~-,-- -- - - - ~-,----;_-- -; -- -- -. -'or
,

--------,-*
- ..,- - - - - - - - - - - --,-, ,

.~, I-_:--",;.,----:-=,.:-.,--'c-:::-.,-_=_.,--":-:=:::'
........ lOll'......... 1II1M ...... IOIlOJO ...... IOIXI01 ..... IIOIl:OOli
•• "" :!IXIO 2001 lOO:I:

~I.....

'~r------------------_,

,
~._--,---_!.._--, ,,

, ,---.,----r--·,,

-.---~--. CI'Illn----
-- -- ---?,"-"T

--------~-*_.__ .-:----+----
,

____"<,,-.---,----c---,---

uoo '- '- ~ ,_

1.000 --~-~~--_--------, __ ~~ ,_

-Ll:::::---=-;---~-'---~-'---~-.. -6..,--.b2J
.~

~ ... ,. -. ... ". ...... 1112000 .......2O:l1 ...... _
.. ". :/000 1001 _--



SOIP Sediment Monitoring Program
Mean Grain Size Values Over Time

Old River (OR4, ORS, OR6)
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SOIP Sediment Monitoring Program
Mean Grain Size Values Over Time

Old Rlver (OR7, DRS, OR9)
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SD1P Sediment Monitoring Program
Mean Grain Size Values Over Time

Grant Une Canal (GlC1a. GlC1b. GlC2)
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SDIP Sediment Monitoring Program
Mean Grain Size Values Over TIme

Grant Una Canal (GLC3. GLC4, GLC5)
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SDIP Sediment Monitoring Program
Mean Grain Size Values Over Time

Middle River and Doughty Cut (MR1, DC1)
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Distribution of

Data Points Collected
With

Linked GPS and Acoustic
Sounder

OR1 4/10/2000

(Approximately 2156 data points collected)

Area of bed elevation
change analysis

~'"

~'. '.

:l:: ,..'
"

" ..

. . : .
. '. ,.

...,.

:":

:

.'.

. '.' :. ~

'... ,

... ~.

'. ';

..,.... . . .. ,;. . '-.

.: .:.~. . ;

. ~ '.

. . '

, ."

': .'

.-.

". '

, .

" .: .

. -" ~ .

..
. ,. ," - , .. '.. - .

..... . .

.
",~' ., '..

. '. '

.....,.:....;. .... ,,, .. ~~.~ :Y'../ ,,: - ,-;}:;~., ....: .;::"
::~. ..,. " ;' ... " . -', . " . ',; .

.... :..:" '. ':-.~., .'.~.' .~ ., ' .' ".
'. . ~" .... '.' :. , . .... . " .. ' .' .

... ~.. " I ~-"---':"~;---"'"'·'--...e,:...-~"··T"":"--.,.j.. ~. '.' ,r- ; ; .',. ...' ....
. ,'. .: ". '. .....:.

Flow

_....:... ~.

Rebar __••"'- ..L -'- L- ~-- Brass cap

monument monument
0+00 0+50 1+00 1+50 2+00

Scale

o 20 40 60 80 100
, feet



g
0;

I

8
0;

i

8
0;

I

8
0;

I
i,,
!,,,,

,
!
;,
i
i
!

§--

•,
••,
•,,,,

;----;----;----;----;-,,,
•,
!,,,,,,,

~,,,,,,
i,,,,,,,,,
•,
t,,
•
l,,

-



,.•l'mu

II 11~~h
I ~Ilttttt-;-,tti,ttr"tti!t..~,~"t..ij.,
•
I

••, .

•.'.. •..
"

I~~..~~.I~,~!.~!.I~".... " . L 1 ! III

,

I, I ! ,II ,1 1,1.'. I
It l: -" ~

I

p

!!Ill!!

UHHliil IIi

~.~..'~li~~,i.d!.I~.~,id~.l.

• ,:>
., lill".II Hi.

II; I !
III a

I. . .!

I

I

L _



..,
rlble 2

SDIP Sediment Monitoring Program
Mean Graln·Slze Value. Over Time

Old River, Grant Line Canll, Middle Rlyer and Doughty Cut
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Table 2

$DIP Sediment Monitoring Program
Mean Grain-Size Values Over Time

Old River, Grant Line Canal, Middle River and Doughty Cut
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