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Outline

> Present understanding of the system

> Implications for monitoring the status of
resources

> Im
ex

> Im

nlications for planning future
periments

nlications for long-term policies that

affect environmental management of the
river and the establishment of
management objectives



Present Understanding --
large scale mass balance

> Gravel and boulders are accumulating over
decadal time scales

> Fine sediment (sand, silt, and clay) is being lost
over annual to decadal time scales and only
accumulates over day to week time scales

> Thus, gravel is accumulating and fine sediment
IS being lost.



O
=
i
2
|_
<
-
T
@
I
O
<
h
@
Z
0
0
<
=
o)
b
<
%

THAT ON AUG 15, 1999 (million metric tons)

MASS-BALANCE SAND BUDGET

BETWEEN LEES FERRY AND THE GRAND CANYON GAGE

4.0

- —— MASS-BALANCE UNCERTAINTY ENVELOPE
+ —— WATER DISCHARGE

i C N

EROSION

PARIA RIVER FLOODS LCR FLOOD

AUG 1999 ¢+ " "

AUG 2003
OCT 2003

40,000
35,000
30,000
25,000
20,000
15,000
10,000
5,000
0

(3/814) d9VO Add34 S3371 3HL 1V 394dVHOSIA




Present Understanding --
Distripution of Sand 1n Storage

More than' halif or the sand in active sterage in
Marble Canyen s in eddies. This sandlis stered
N less than 20% of the channel anea.

Jjotal sand In eddy sterage IS ofi the same erder
off magnitude as the amount of sand that can be

transportead by a prescriptive floed.

Most ofi the sand transperied beyond Marlle
Canyoen in fleeds IS eroded from eddies.

C)



Present Understanding --
Channel Dynamics

Dunng a shoert duration fleed, hed scour
@CCUrS In discrete pools and along the
slope of eddy bars that extends frem the
POO] to the eddy: bar crest.

Scour may: alse eccur In lew: elevation
parts ofi the eaddy bar crest while
depesition 6ccurs Inihigh elevation parts of

the same edady bar.

C)
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Chiannel Dynamics -- perods, o
oW fileW

The channel and!low: parts of eddies
accumulate fine sediment when flows are
less than about 9000 ft/s.

Areas that had scoured durng high flews
lend to be the same places where
acclumulation ececurs aurng low: flews:
Thus, parts; of the river system: arne
dynamic sterage sites and the rest of the
SyStem experences;littie change.

C)
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Current Understanding| --
Status of the Resource

TThe volume ofi eddy sand, above 25K

stage, IS less teday than it was i 1990117
Upper Marble Canyoen.

Elsewhere; the “positive™ benefits of the
1996 are declining| but have not yet
completely disappeared.

C)
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Implications ter Moniterng:
Sediment Budgeting Remains the
ESsential Organizationall Eramewoik fior
Data Collection and Interpretation

IV aiRtenance BirsSeuleREanSEoI
mEastiemenRiakgages antie tpsineaii
2 AeWISIHEaTIERESIGIKEY
MacEEMERECENEENECCHESHS
IMPEraVeE:

> Only continUELS GREratien o these gages
allews calculatien ofifa leng-termsediment
MASS BElANCE:




Implications te; Moeniterng

» The Innerent enmors in sediment bUdgets necessiiate
direct measurement of the change: i sterage: eiifine
sediment. Itisiinsuificient tor define the status e fine-
Sediment reseunces inla reach merely: as e diffierence
PEWWEERI WO IMPIrECISE: transport RUMBEYS.

> e efior e measure sandMesolces neleelieng
IVErRSegments, e lViamle Canyen; USIngeEmoie
Sensingrane EIDARNIINECUCENENIECENO);
cl2aopnaoranlceall=oziseel endireiogafziiions, Trigse eiforis Wil
EstiiNnNnereEracelicieNnEaSUIEINERISNINCHANCENR

SIONCOE:




Implications te: Moeniterng

Bed topography remains a labor intensive data collection
efifont.
Analysis of bed materal change frem side scamn senar Is

laber intensive and alternative means should be
examined for making these evaluations.



Implications te Planning Euture
EXperiments - Key: Unanswered
Questions

IS It pessible te reverse the long-term 1oss
of sand from eddies by effectively
managing a large input of Para River
sand?

o | suiccessiul, Is it possible to reverse these
trends with less sand?
o |finOt sucecessiul, how much more sand than

that naturally'supplied by the Paria is
eqguired?

C)



Other expermental guestions

Arertnerseurces,and sinks effine sediiment
clifferepit cltifigle) corlelitionis of Snlfleaieel e
SedimenRtsuppIy2

What IS the: largest sustained dam release that
still stalls fine sediment In| upper Marble

Canyon’? (a model may: be necessary: teranswer some of this)

)



WhN: Study, Elne Sediment?

Eine sediment deposits have heen
identified as having Inherent value as an
attripbute of the pre-dam river andias
campsites.

Eine sediment deposits are an important
attribute of the'existing aguatic and
lerrestral ecesystems.

Integratien?

C)
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