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CMIN tasks/questions (7.3.1): What are the status and
trends of water quality releases from Glen Canyon
Dam?

Data ACUI ption: i

Vlontnly ror‘* %ay sampling @ /v Wer temperature,

roTTE e AN, iSseivedseragtEIamany chicliive Lt d;_g,i FIEOT
oA A IS S0 Vet Orgearnic carnon, cniorophyll,

onytoplankion, and zooplankion.

® _L5-rndrrute weler ternperaiure at 4.sitesdn tre fore vay.

B_pziaManagermnent, Analysis; Disserninatlon

ReMonthly weg-pased reports. Annuzal WY open file reports.
Resulis incorporated into SCORE

B Data accessionad into GCMPRC Database
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USGS 09380000 COLORADO RIVER AT LEES FERRY, AZ
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CM — Quality of Water -

= CMIN tasks/questions (8.1.2, 8.1.3, 7:1. 1'7 2.1,73.1):

® What are the monthly sand and silt/clay -export volumes and
grain-size characteristics, by reach, as measured at Lees
Ferry, Lower Marble Canyon Grand Canyon, and Diamond
Creek Stations?

®" Track, as apJJroprlate the monthly sand and silt/clay -input
volumes an grain-size characteristics, by reach, as
measured or estimated at the Paria and Little Colorado River

anesleke Kanab and Havasu

. seasohal anc urbidity, Water -
temperatnre cond lagt -; es in the main
channel-throughout -Co : psystem.

a1|ty reLeases from




CM —QU al lty, Of Water =5
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CM - Quality of Water .

Examples
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USGS 09380000 COLORADO RIVER AT LEES FERRY, AZ
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CM Quality of Water
In development
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CM - Fine sediment storage
In development

" CMIN tasks/questions (8.1.1,8.1.2, 8.1.3, 8.1.4, 8.5.1):

®" Determine and track the biennial fine-sediment, volume and grain-
size changes below 5,000 cfs stage, by reach.
Track, as appropriate, the biennial sand bar area, volume and grain-
size changes outside of eddies between 5,000 and 25,000 cfs stage,
by reach Rl e
ack jatesthebiennial sand bar area, volume and grain-
0€low:5,000 cfs stage, by reach
, volume and grain-
5,000 and 25 000 cfs stage, by

Track, as appropriate, the biennial sand bar area, volume and grain-
size changes above 25,000 cfs stage, by reach

" Data Acquisition
" Digital imagery and biennial field visits — Changes in high elevation

exposed sand area......
" Currently evaluating reach-based approach for monltorlng sandbars
in the fluctuating zone and below through the "FIST?, fmolectn

=USGS




CM — Coarse Sediment Inputs
In development

B,
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= CMIN taskslquestlons (8,6). - = 2

" Determine and: ack the ¢ ange in coarse sediment
abundancean diste utlon =

i . _r. o
- DataAcquas o

- Dlgltal‘umager - |enma| fleld visits — Manitoring of debris
flow activity.:-

= Othier methods. fof amertoRing.debris flow activity and coarse-
.- sedimentinputs Wl be y évaulated pending FYO05 review of the
x ,coar;g-e%edlmentl Be=p@8BE ch project.

" FISTproje 8ld methods for monitoring coarse
. Sedimen epre en g’ reaches below 8,000 cfs
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CW = Eaes FEarpy ifotit aplenlitefinle

CVINNESks/guestions (4 1 d=-2510y) IDetermines  pepresiy aai =
Prepeiitienal steck densitysrgreowihiate; H/=whlilingrdisease; spawning
nialanguaiivy/quaniins Yo mattiraiNecruimeni:

Acgursiitien:

N Crecl pregiiam = angler vise; catichrand an/esi(surragateriorabundance)
CIVIIINFZEL

s WVenthlyssampling

" Elecirolisiinel= Size' compesiton; elauve abundance; condition; Winding
diseasersamples: CVIINATZNSHANS

S SHmes/years giinxed and 27 stratiied andenm samplesites:
S Deiects 6eL0%linear changeln anuidance oVer SrYears,

[DataVigmir, Analysis, DIsseminaiien
= AnRRUElreperisHrem piHncipl eNnVvestigater resultsincerporatcd icr SCORE
S Daiaracecessioned i GEVRE Daialase

= EY06 $160,000
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CW = Eaes FEarpy ifotit aplenlitefinle
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Total Length

Length-frequency histogram of all Rainbow trout captured in the July
2004 Lee’s Ferry sampling effort.




ElVIFE=DewnRstreamtNanverErsn:
pltlinfl oozl erltle

= CVINFasks/guestionsi (2R nd 200 2) Determminerandtrackayearcl ass streng o
HBE hetween Sa=d50 mmei andiDEEmmine aniindance andidistgipution eiinrtER
and mamstemroralifsize classes; ol HBIE:

AR ACqUISIeRE
N Sprng/Ealiranundance esHimates i ECR =

IS RmwW/heeprIers (iish = 150
S VarksrecapiuerASVIRIme el Nnput

= Spring relatverabundance estimates inftCrR
= Cewer 200 WAoo PIELS
== Allfsize classes

S Sping relauve abundance esuimates i ECRNpileW - maiistem
S SYEGS AN/ tremimel an e e eeIES
R VarkerecapiurerdateiomAS VIRNne e np U

S DataiVigmis Analysis, Disseminatioen
S Annualeperting; meerperaten mter ASVIR SCORE iepolit

= EY061$515,000
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ElVIFE=DewnRstreamtNanverErsn:
pltlinfl oozl erltle

Estim ated Abundance of Hum pback Chub in the Little Colorado River Population
(>150 mm TL)
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Estim ated Abundance of Age-1 Humpback Chub by Brood Year
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RED=DoWhSTream B @ ancd @rier
Native fish

S CIVIIINSESKSYQUESHERSHZN AN Zin 2 Zi 6r A D E e MmN ENan B e Ch
abtndancerandrdistaputienteitiannelmoutir suckers; hileheadr Suckers

andispeckierdace pepulanensinithe CRE.

PrelemEsNor=aniReantSpeECIEstandinEficienitsampiineNnenees
N @hEcuVeE:
"Shvestieateechniguesianediechneleelesiiorassess abuneance ane
distiiluten e meEHCIVIIINS
S Senarand aceusticidevices eIt entineratien
s Vediiing electieisiiimareeariomwWarnieWalelFSPECIES
SR AddReElewaRIamendiCreekias samplinafares

S Plraien
N Z2-Slyeals dependimgrenireseuirce avenl iy

=08 925,000




R&D — Nen-native fish

R CVIINSaSKSYgUESHenSHZ 421N DEErmIneranaiackialounedancerane
distiiiluen eirnenEnaNVE predateR/ ishr SpECIES n the CRIEE and thiell
IMPaCLS eI ALV ENISi

Prelemi Efficientsampling merneasHeif celd\WaterpIedaters o
INEcIeEnt samplingermWarmeRWalerSPECIES:
N @hEcuVeE:
" RVestigearetechnicues and echneleeIESHierassESS alundanceranad
distnuiuen termeet CIVIINS
s Senarand aceusiicidevicesHieIirentineratien
S Vedliving Electieisiimoroear oM WaieWalelFSPECIES

N CurennappreachNsIsuiiicieniior coldMalerSpECIESTieriacke oo clicingeln
elauiveranundance eVer SHEaS

SR AddireachrbelewibiamendiCreekatersenmpling ares:
SR DISEaseisparasitenmoeniternerdevelecpment
S Duanen
N 2-8yeals dependingrentreseuirce avenl iy

= EVO6) $825,000/ = combined withr DS nativefiishrbudgets
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Ré&zD=VAGUEHICHCEENIESE

S CIVINFasksyauesonsH (A i=sts i) Determineraneitracks CompeSIien
2idBIemasst el pPHmaARReC UCENS, BERUMICHRVEIEhatEes andraiiiiiing
GlenrCanyontaneibeleywitherPaiainthe CRIE:

PreplenmiiDeiemmineNifioed sHimiting ierisircommumiyanr CRE
Wiratrareshe piimea/ASeUICES ClNeeE ERErgy,
INECessany/ step iorerd asermeniteiigrdevelopment

S Onjecuve:

" DeiinerioodweRrdyiamicsinthe: CRENCIFISHENESHRI G EnrCanyoen ane
pElewWthe PaannclitidinerteresuialNnVerieniiaies contieumen:

" EallowineNimkagencentiicauon; developimoniteigIneENoa sithairare
pielegicallyAmeaninaivilicesiefecuve ancdimeciAV P REEdSs:

EDlEen
N 2-8eals Ol researchrand moeniterng developmentiteranens:
e arieimplEmeERiENCRIPIOCESS:
SR EVO6SE00,000
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on: Vionitering (1IN review)

CVINSESks/guestiensS(GHLI-6ovad N IDEetermineranditirackianunc ance;
CompesIuen; distibuwenrand area eitmearsihs NEWZ @EWZ Weach), SEER
2@ sprne commumes; and NeRERaLVE SPECIES:  DEIErmIne and irack
ahindanceranedidistibuien and reprerlicivestccess Gif SWANVENR e
CRE.

Acgqursition:
Yearly Vegetation dynamics SUlVeEys — CoVEr, SPECIES dIVENSIbY, SPECIES
HCHRESS), NatVe:non=nauverate by stage level
Yearyiorhennialstitcturerdataior terresneli hanian="SWAVEripaianiods

SyearintenaliNerveseratienimappine = arez; largescal e chiange = io)
Indentiiedrconmmunities:

" ied tersediment overilight schedule:

S DaiaVigmi, Analysis, DISseminaien
R AnnUaNeporsHirem pHncipleNnVvegsigaiorn, Incorporateninter SCORE
R GiSHayeravanapleeniivis
"Smplementaneniinr2006

= EY0615250,000
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CMVINFEsks/gUeESHonSNGrarl, 52 Dl Determine andirackiantneancerane
distiiieunenr el KASH@ Vasey s Paradise: Determime anditrackisize and
CompesinenRreiFnabiara\Vasey sHiParadise

Acgursitien:
= Branpualsuneysi = eVenviniersunvivershipseadyeproducon

" EGlreund suaeyAaaiiat
Countsnailsrusing smeallplots andiadapive sampiing metiods

|
m ASsSess llessinvasive methods fior habitat
|

Reviewleng-tenmn daie seieirpopulauenimedefc evelepmeniiormeiienng
plieEEm

DaierVigmin Analysis) DIsseminaiien
R AnnUaNEpoerisHirempHncIpIENnVEgStiigaiorn, INCorporaleRinier SCORE
R GliSHayeravananleeniivis
S mplemeniaeni 2006

EN06: 5255000
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SWWWEand Riparian breeding niras

CVINEsks/guestions(G L) Determinerand trackianundance; distiouiien
andireproducive sUceess, eirsouthwestermwillow iyecatchermitheCRE

Acqursitien:
A AnnUalsuReys =
s SHimes/yeardurineldesignated SWANVEpretecol pernods

s Addiienalsuveys/yearras SWANVESITEsHIfpals eundier reprod uctvenienaien
== Vieasuie Vegetations Structurerer bird naniivat
_

Combimewithrbreedinglhirdistiveys
= >G4 Siies/year watereowl i wWiRter
= Eixedrand Randemized
= Sites tied 16 Vegetation map = areas; sunveys; point couni stations.

DaieiVigmi AnalysisDISseminanen
AR rEperSHIem pIHncipl eNRVeEgStgateI RCopReIaNoN NI SCORE
R GiSHayeravananleeniivis
S mplemeniiatienim 2006

EYO6F$115,000/8 505000 uSESWANVE
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Clozl| & Praoiset ciglel i areve ine gloile floelflzl]
ziplel o flnie)l conlatinlftles, laieltfelinle) I & =
SpPEcIeS andrthelschicalNapItan:

CMINftasks/questions (6. 7o4): Determineraneitrack

alindance; distibuten andiepodlcCiiVe SUCCESS Gl
sEUthweEstErmWiIllleW iy CatCherimrther CRIE

PreVvious elferistWeretocused enimiegraied sampliine
e multiplerspecies;:




%éU

e fofd chanaing World

Remote Sensing Support for
Core Monitoring
(Acjuziilc & Terresirlzal)

Thomas Gushue, GIS Coordinator
Integrated Science Program

September 27, 2004 TWG meeting



Remote Sensing Support for Core Monitoring
Multi-spectral, System-wide Overflight
Similar to May 2002 Mission (ISTAR)

Digital sensors collect Red, Green, Blue, Near-Infrared
and Panchromatic Data

Pixel Resolutions of 44 cm and 22 cm

DSM - Digital Surface Model
1-meter resolution
Elevation values for surface including vegetation tops



Base Imagery for GIS / Mapping Applications

MapS for F|e|d Data CO”ECtIOI’] River Mileage Systems in the Grand Canyon

111°48"10"W 111°48°0"W 111°47"'50"W

Source for New Layers

Lees Ferry Trout

LCR HBC Monitoring

Legend
° Belknap Tenth Mile Markers
°  GCMRC Tenth Mile Markers
e Stevens Tenth Mile Markers
¢ Kilometer Markers
°  USGS Tenth Mile Markers
30 Meters |___ Colorado River Centerline




Downstream Water Quality Sites

' ' -.
F I ST | d E "“_ Little Colorado River Non-Native
= .-. Z ‘ - B
' ;

A Fish Removal Study Area with
© #| Reaches and Sampling Unit Boundaries

Exposed Sand Area

Campsite Identification

Vegetation Mapping

Downstream Fish Sampling

Mechanical Fish Removal




Topographic Data Acquisition

High Resolution LIDAR used to support FIST activities

Very High Resolution LIDAR for Archeological Site Monitoring

(G15.BASE_State Boundares

Bathymetric Data S

) 15, BASE_Utah_Puads
{5 525, DASE_Utah_Treams

1] 15, FI5H_ShoreireHatitst
o GEs eSS
. & 8 aI5.IMAGE_CIR_MARZO00
o IS IMAGL_CIR_MARII00_EAST
ulti-beam sonar to ma §
o IS IMAGL_CIR_MAYZO0E
1 B GIS.IMAGE_CIR _MAY2002_EAST
o IS IMAGE_CIR_MAYZO0E WEST
1 B GISIMAGE_CIR _0CTI99
o GESIMAGE_CIR_SEPTIFE
1 B GI5.IMAGE_CIR _SEPTZO00
e GE5.IMAGE_PAN_MAYIODZ
= 8 GI5.IMAGE_PAN_PCSTFLOOD_SEPTZ000
o IS IMAGE_Pan iGHEALN 0
1 5 GI5.IMAGE_PAN_PREFLOCD_SEPTZ000
o 525 IMAGE_PAN_PREMIGHGAIN_SCF2000
=3 GI5.IMAGE_PAM_SEPT1000
o IS IMAGE_RGD_MAYZO0Z
= 3 SIS IMAGE_RGE_MAYIONZ_FAST
o IS IMAGE_RGE_MAYZOUZ_WLET

Used by FIST and other
modeling efforts

MPSOGHADE oM
1_LaknPowed_Conbours_L0ft
G5, LIDaE 300 _anoll Mov20u2
] GIS.TOPO_LIDAR_Conknurs_lm_Mar2000
G5,




DASA
“Data Acquisition, Storage, and Analysis”

Remote Sensing Operations
Aerial overflights, LIDAR missions, Multi-beam sonar

Database Management
Oracle Server
Spatial Database Engine (SDE)

Analysis & Mapping
GIS
Support for Modeling

Data Access and Availability
~‘Internet Map Server (IMS)
- GCMRC IMS Web Page

Surface water data downloadable from web site
Discharge Data Web Page
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Link to USGS web site
Link to the GCMRC web site
“ 7 Overview Map
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