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Abstract

For the past twenty years, the Adopt-A-Beach repbkatography program has been monitoring
beaches along the Colorado River through Grand @anyhrough comparative examination of photo serie
and on-the-spot observations contributed by thanteker photographers, conditions pertaining to the
desirability of the beach as a camp for raftingiparare evaluated. Factors considered, whiclriborné to
changes that may have an effect on the camp, lostibiye and negative, include: fluctuating rivesls,
aeolian action, vegetation increase/decrease, hurtraduced change, rain associated erosion @r @ittions,
natural or anthropomorphic,. Beginning at RiveteMi1.3, as measured downstream from the UnitegsSta
Geological Survey gaging station at Lees Ferry, th&,239 miles of river in the study are dividetbifour
separate geomorphic reaches, and the resultingai@is are also segregated and examined by rddeh.
conclusions are presented as observational, momgtdata only.

For the time spanning the 2015 summer bgatgason, early April to late October, 37 of thesddly
beaches in the program had photographs and phptograomment sheets deemed of a sufficient pefiod o
time to be evaluated. Of these 37 beaches, 19% elassified as Unchanged for the time period, onky, or
3%, had Improved through the summer and 78% wensidered as Degraded by the end of the seasotheOf
Unchanged beaches, 14% are located in the Marliigddareach, 43% in the Upper Granite Gorge reauth, a
43% are contained in the Muav Gorge reach. NotkeoUnchanged beaches were in the Lower Granitgésor
reach. Twenty-four percent of the Degraded beaatecated in the Marble Canyon reach, anoth@ il
the Upper Granite Gorge reach, 34% are found itMbav Gorge reach and 10% were located in the Lower
Granite Gorge reach. The single Improved beachlocaded in the Upper Granite Gorge reach. The gmym
factor cited for those camps classified as Degradesithe fluctuating flow releases from Glen Canpam.
This designation applied to 15 of the beaches. Vavef the beaches have rain events cited as theapyi
cause. Wind erosion, vegetation increase and humgaaicts were also cited as present.

A comparison of the beaches from late sea®dd,2vith photos obtained prior to the NovemberiHidow
Experiment (HFE), and early 2015 were conducted total of 29 beaches. Only 59% of the beachesaapge
Improved in the spring of 2015. The photos indddaat many possible positive results from the ke
undermined by a prolonged relatively high fluctogtflow regime from December 1, 2014 through Jayuar
2015. Still, only 14% of the beaches Degradedmdutine winter, and twice that amount, 28%, weresered
Unchanged. A few of the Unchanged camps actualliydome sand addition, but the shear cutbankssaitres
fronts of the beaches, indicative of a high fluttugflow regime, precluded a more positive clasaiion.
Three of the 4 Degraded beaches had a shear meategthan found the previous year, and the otb&cty
Kanab, was practically eliminated by a flash flahding the winter.

1 Grand Canyon River Guides, Inc., Flagstaff, Ana¢928) 773-1075
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Introduction and Background

In 1981, the Glen Canyon Environmental Studies (S};Ender the administration of the Bureau of
Reclamation, began to study the effects of cordollow releases from the dam on the downstreaer riv
ecosystem (U.S. Department of Interior 1987). udel in this study were effects on sediment suppty
recreational resources. Studies of sediment dycgshiowed that fluctuating flow releases from tamdhave
had a degrading effect on sand bar deposits (Hamkbthers 1993, Schmidt and Graf 1990) sinceltsaie
of the dam. However, beaches can also be replshisy high flows adequate to entrain bedload sadd a
cause deposition to high elevation areas of beggresell and others 1997, Wiele and others 199@)dies
of campsite resources demonstrated that the inipaand bars due to erosion decreases the caagpagity
and camping area available for river parties arakpackers (Kearsley and Warren 1993, Kearsley and
Quartaroli 1997).

The Grand Canyon Protection Act was passed by @segn 1992 to ensure that ecological and cultural
resources downstream of the dam would be monitimrechanging conditions imposed by operation of the
dam. The Act states that Glen Canyon Dam:

“....must be managed in such a way as to protedigate adverse impacts to, and improve the valaes f
which Grand Canyon National Park....were establislecluding, but not limited to, natural and cultura
resources and visitor usgU.S. Department of Interior 1996).

In 1996, following completion of the “Operation Gfen Canyon Dam: Final Environmental Impact
Statement” (EIS), a Record of Decision was signatlimplemented which included provision for the oe
“beach/habitat-building flows.” Now referred to ldgyh Flow Experiments (HFE), the EIS defined thegents
as “...scheduled high releases of a short duratigigded to rebuild high elevation sandbars, depusiients,
restore backwater channels and provide some afythamics of a natural system” (U.S. Departmenhef t
Interior, 1995), with the added intent of restorsggne of the dynamics that resulted from floodm¢hie
ecosystem. Further, an HFE is defined as a flé@ase exceeding 31,500 ft¥/s. Sandbars form waéiment
carried by the river, either from bed load or susjeel load, is deposited by the action of eddy cusri
recirculation zones. This occurs primarily on tleevnstream end of debris fans, but also in areasyahe
river's channel margin (Schmidt 1990). The firgtEHwas conducted in late March 1996, and consisted’-
day steady release of 45,000 ft3/s that was precade followed by steady flows of 8000 ft3/s fodays each
(Melis, 2011).

Grand Canyon beaches form the substrate for comiasif plants, invertebrates and vertebrates,
including species such as riparian birds (CarothatgsBrown, 1991). These beaches are also an iangort
resource for river parties conducting trips thro@yand Canyon. Both commercial and private rivipst as
well as backpackers, rely on wide sandy areasdoping and recreation. Consequently, those whah@in
river are interested in observing the changes nopiag beaches throughout the river corridor in@mand
Canyon. As a non-profit organization dedicategrtmtecting Grand Canyon and the Colorado River
experience, Grand Canyon River Guides developednapi@mented the Adopt-a-Beach (AAB) program prior
to the initial flood event in 1996 in order to ass¢he evolving state of the recreational resouiide use of
photographic duplication over time, and analysithefdifferences between photo duplicates as a sn&fan
detecting change in the Grand Canyon landscapdgdesdemonstrated previously (Turner and Karpiscak
1980, Webb 1996). AAB is a long term monitoringgnam that relies on systematic photograph rejpdicab
document and analyze changes in sand depositionthedphysical attributes of an initial datasetéf
camping beaches along the Colorado River corrid@riand Canyon. A cooperative agreement with Grand
Canyon Monitoring and Research Center (GCMRC), mssthat the extensive AAB photo archive and legacy
data are incorporated into the GIS Campsite Attagept to build a more complete and robust undedsiey of
the status, trends and conditions of camping besaichthe river corridor affected by the operatioh§len
Canyon Dam.



Since its inception in 1996, the Adopt-A-Beach perg has utilized volunteer photographers to conduct
repeat photography of these camps. Professioral guides and other river runners make the program
possible, contributing 100% of the manpower, thireunlataset of repeat photographs, and valuabpla imbout
the condition of beaches throughout each field@easd between years. Volunteer photographerdi®r t
program are unique in that many run the Colorade@Rmnore than once in one season, and are ablevap
sets of repeat photographs and on-the-spot comrf@rgach study beach. With the end of the 20B85@e,
and the addition of new600images, river runners have produced nearly 1100licege photographs on more
than 3575 dates with associated field sheets rewpthe sequential condition of beaches.

Standardized comment forms completed by the vodusatat the time the photographs are acquired,
assisting in the effort to document the beach dom (see Appendix B). The program assessesishses
photographs and first-hand, objective commentsapeny to changes to beaches, and reports on tidtmms
as influenced by regulated flow regimes, rainfaihd, vegetation, human impacts or any other factioat may
be present. Monitoring includes information on matand human-induced impacts to beaches suchtlbantu
retreat, wind erosion and dune formation, rainygtdrmation and the effects of visitation and cangpiLauck,
2009).

Recently, the presence and impacts of the tamhéaske Diohabda spphave been included in these
comments and documented photographically. This corapt of the analysis was added not only for edoébg
monitoring reasons, but also because of relatedtiquns pertaining to the recreational experiendk the
beetle remove valuable shade from camping areaswhibother vegetation respond to the impacts foa t
tamarisk and how does this affect the camp. Uafately, very few of the images acquired during20&5
season provided information which allowed evaluafar the presence of the beetle, so it is nouited in this
year’s analysis.

The purpose of this report is to present the resflthe monitoring effort for the period betweatel
2014 and late October 2015. Also, after each®@HRE events, beaches were shown to have eroded at
differing rates (Thompson, Burke and Potochnik,7,9%uck 2009). Hence, researchers are concerrtadive
longevity of bars and camping areas augmentedédidfEs. A comparison of the spring 2015 beach
conditions with those photographed after the HFadoated in November 2014 are included.

Research results include reporting positive “Imgdiiconditions, negative “Degraded” conditions or
“Unchanged” conditions, when no changes were faorigeaches. Attributes of the primary and secondar
processes that cause change in camping beachraremality are also included. Specific researobstjons
that are addressed by this report are:

What changes, if any, are found at the beachesghrthe boating season of 20157

What changes occurred in beach conditions duriagvinter between the November 2014 High
Flow Experiment and April 2015?

How are changes in the beaches, if any, distribtitesighout the river corridor?

Which processes resulting in a change of condaioa beach are most prevalent?

Methods
Study locations and beaches

Since 1996 the AAB program has studied an averbe beaches per year from within three of the
five critical reachesof the river corridor (Figure 1). The practiceasSessing camping beach resources within
critical reaches was first developed by Kearsley Afarren (1993), and modified for the 1996 AdoReach
study by Thompson and others (1997). A criticaktteis defined as a section of the river where caang in
high demand and few in number. The same reackrmysas been in use for all years of study, 1996201



The reaches are as follows: 1) Marble Canyon, mnviées 9-41; 2) Upper Granite Gorge, river miles1a#; 3)
Muav Gorge, river miles 131-165.

Two additional critical reaches were added durlmgy2003 monitoring season. The purpose was to
increase the sample set of beaches in order to widegy represent the effects of beach erosiontanidiing
throughout the whole river corridor below Glen Camypam. These new reaches included Glen Canyam, fr
the dam to Lees Ferry (river mile 0), and LowerrieaGorge, from Diamond Creek (river mile 226)3neiss
Canyon (river mile 236). Unfortunately, no dats baen collected for the Glen Canyon reach fonaykears,
but the Lower Gorge reach, which was been extetaattlude the 250 Mile Camp in 2009, is still bgin
monitored.
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Table 1 shows popular campsites (n = 44pf34dhich were originally inventoried in 1996, amtludes
beaches added in 2000, 2001 and 2009.



Glen Canyon Marble Canyon Upper Granite Muav Gorge Lower Granite

Gorge Gorge
Mile Camp Mile Camp Mile  Camp Mile  Camp Mile  Camp
-13.0 Dam Beach 11.3 Soap Creek  76.0 Nevill's 131.7 Below Bedrock 230.6 Travertine
-8.0 Lunch Beach 12.4 12.4 Mile 77.1 Hance 132.5 Stone Creek  236.1 Gneiss
(Salt Water 81.7 Grapevine 133.7 Talking Heads Canyon
Wash) 84.6 Clear Creek 134.2 Race Track 250.0 250 Mile
16.6 Hot Na Na 85.0 Zoroaster 134.5 Lower Tapeats
19.4 19.4 Mile 92.1 Trinity Creek 135.2 Owl Eyes
20.7 North Cyn 96.6 Schist 137.8 Back Eddy
22.7 23 Mile 97.3 Boucher 144.0 Kanab Creek
29.5 Shinumo Wash 98.7 Crystal 146.1 Olo
(Silver Grotto) 100.2 Lwr Tuna 148.9 Matkat Hotel
35.0 Nautiloid 108.3 Ross Wheeler 150.9 Upset Hotel
(Middle&Lower) 109.0 Lwr Bass 156.3 Last Chance
37.9 Tatahatso 110.0 110 Mile 165.2 Tuckup
38.6 Martha’s 114.9 Upper Garnet 167.0 Upper National
(Bishop's) 115.1 Lower Garnet 167.2 Lower National

41.2 Buck Farm

Table 1.Sample set of camping beaches inventoried thatitien the five critical reaches.

Unlike other established re-photography studiet) lathin and outside of the Grand Canyon, the AAB
program does not adhere to a regime which inclatkgshing photos per a specific time of day or date
(Webb1996, Webb, Boyer and Turner, 2010). Thegraphs obtained here are much more opportunistic a
acquired whenever a volunteer happens to passdmesen camp. However, guidelines for the voluraee
provided to help regulate the consistency requinetiake adequate comparisons between the imagesy E
beach in the inventory has an established photbgrégcation that shows an optimum view of the Idiamt
and as much of the actual camping area as possideever, the portion of the camp photographeshah
beach, the relative photographic locations betwmsathes and the number of images acquired per aeach
not all the same. This means that one beach maydiaated through slightly differing informatiamain
another one, in that not every beach photo setamthe same ‘clues.” The resulting evaluatiars anly be
compared with results for camps using the sameszieMost commonly, the photos are shot from the boa
the river, taken as a single image or series,dwige a full, upstream to downstream look at thache Photos
taken from specifically designated locations onrehtmoking across the front of the beach, usuatign an
elevated, oblique angle, are often acquired as watimbined, these views provide a considerableuainaf
information for analysis.

A few beaches are photographed from the river oblgfortunately, this often limits the visibilityf the
upper or rear part of the camp. Efforts are benagle to expand these visits to include a shoredbdse, but
this is completely up to the volunteer and theiretiavailable. Also, almost half of the beacheshawoto
locations toward the back of the camp, looking ssrihe upper part of the beach or toward the riVéhile not
always practical, these views are invaluable aoldtitito the beach dataset.

Each year, GCRG motivates guides to adopt as fnaaghes as possible. To encourage a relatively
complete data set from year to year, GCRG encoaradeption of high-priority beaches (n = 27) fir§hese
beaches have been adopted for most of the study. yésually, they are camps that can be used yeary@ar
by the river community, and thus are continuallyigh demand. The remaining beaches are adopta on
high-priority beaches have been claimed.
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The time-series photos taken within study locatialifiesy assessment of relative change over the eours
of each season and between monitoring years. Timb&wof adopted beaches with useable season ldagnda
2015 totaled 37. Each record in the data basesepts an individual visit to a beach where eadlcheasually
has 1-5 photos associated with it. Adopters die extra snapshots of various impacts such sis flaoding
in Schist Camp (August 2002) and North Canyon (8et®010) and debris flows at National Canyon (July
2012). These documented events and data arelaledibaany interested researchers through Grangddan
River Guides or Grand Canyon Monitoring and Rede&enterhttp://www.gcmrc.govand the images are
currently available as part of the Adopt-A-Beaclofohgallery http://www.geanious.com/gallery/main.php
Part of the Adopt-A-Beach program is to provide tolsmf unusual natural events in Grand Canyon to
interested parties.

Analysis

When a volunteer requests a camera and a beagnassit, they are asked to photograph a completed
datasheet, identifying the beach name and miles, fhle photo date and time, immediately prior to
photographing the camp. This information is incldide the captioning of the image, and helps toesttly
place the photo chronologically during analysis.i/this practice occurs most of the time, occaaligrthe
datasheet is photographed later or, rarely, nall.aPhotos without a distinct date/time attriburttehe
photography sequence are examined by water ctladosving on the surrounding walls, or other common
elements such as guest attire when available,|podeerectly identify the proper sequential placetneaf the
image(s). It is possible that the date/time attabiare incorrectly applied to a very few images.

When comparing the photos for evaluation, numeopoiisria are used to gather the empirical data.
After the images are sorted by camp and have bieen g date and time caption, a consistent patiern
examination was conducted for every analysis. Bagan with the water level determination for thistfimage
examined in any set. This was accomplished by donguhe flow graph of one or all of the followingSGS
gauges: Colorado River at Lees Ferry, AZ (09380000)orado River Near Grand Canyon, AZ (09402500),
Little Colorado River Above Mouth Near Desert VieZ (09402300), Kanab Creek Above the Mouth Near
Supai, AZ (09403850), Havasu Creek Above the Mdighar Supai, AZ (09404115) or the Paria River @ Lees
Ferry, AZ (09382000) and Colorado River Above Diami&reek near Peach Springs, AZ (09404200). See
Figures 4 — 12. These graphs also helped detemvfiea additional sediment may be entering the nbeims
for possible deposition along beaches downstreaaring comparison to each subsequent image, ideatidn
of a near-shore landmark or two and its proximitytte current shoreline was employed to help determ
relative water levels. The flow graphs were alsasiged if required, particularly when it appeatedt the river
volume and possible sediment load changed duediti@thl input from the Paria or Little Coloraddbintaries.
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Figure 7. Flow graph for ParRiver at Lees Ferry, AZ. December 1, 2014 throOgtober 31, 2015
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The images were viewed for evaluation using Adobetéshop v7.0 on two Sony 19’ monitors, side-
by-side, with one image on each. Beginning afttvet, or shoreline of the beach, the images wrearened
and compared. The presence/absence of rocks os,delther hindering or enhancing boat parkingreve
noted. Due to the variety of river flow levels beem the comparison photos, change in the ‘parkihg’
particular beach is often difficult to evaluatedawhen covered at higher flows, is considered aviign
recorded by the AAB observer. Any beach front antts which would affect unloading/loading of boaits
similar flow levels, or which indicated erosiontbe beach by the river flow were also noted. Cosely, the
absence of a cutbank or smoothing of an access hielped determine the possible addition of sand by
sediment augmentation or other river action thaelfiged the camping desirability of the beach.

The images being compared were then examined @msigety from front to back to note the absence or
addition of rocks or other debris which would impte total area being used as a camp. The locatidn
visual extent of emerging rocks can usually indidae physical action which occurred to revealrtdoks. As
an example, rocks which were covered in image “pAshnd, covered by river flow in image “B” and
subsequently revealed as the water level recededoded as indicators of river flow erosion. Casety, the
reverse action would be noted as an indicator difsent deposition.



The same kind of visual clues can also be useét&rmine aeolian action, particularly when the
exposed and/or covered rocks and shelves are higgreiany possible river flow level during the tiperiod
being examined. During the November 2013 HFE, socamep areas increased as a result of boulders and
bedrock being covered by sand carried onto thehtbatathe higher flow. Since then, some of theskgdhave
re-emerged as a result of wind scour, resulting decrease in camp area. The upper portion of Ldwea
Camp is an excellent example of this action.

Determining whether a beach was uncomfortably sfieeaccess was easily assessed if one of the
photos was taken across the front, either lookmgmrudownstream. But beaches with only head-ongshate
more difficult to discern. Well-trodden paths,désy to and from obvious access points, creatirsgyearoded
channels, are the primary clues. Human causedberizsusually noted by the volunteer photogragret can
be correlated with the images.

Beach images acquired from various viewpoints wieeeeasiest to determine changes in vegetation.
When this was not possible, such as head-on ol sh systematic comparison from one end of thetb&
the other was used. Baccharis species, arrow-(fadhea sericen Russian thistleSalsola traguy coyote
willow (Salixspecies) and camelthorAlagi species) were usually identifiable when noted mgwnto a
previously open sand area, or were missing fronsegient images.

Because of varying photo locations from one beadhé next, some agents of change are more readily
apparent than others. Deposition/erosion acrogaehbfront at waterline is always more prominertha
images than perhaps vegetation incursion or lossli&n activity on a beach is more apparent when th
photograph is acquired from an angle slightly highan the beach itself, and vegetation changemare
readily denoted when there are images of the baatidition to the beach front itself. Not all bbgzhotos
include areas where human impacts would most likeljound.

While every effort is made to ensure an even, g@si analysis of the beaches, the patterns obphot
acquisition on any particular beach may bias thdesxce of an agent of change. Conversely, sometdnesds
a No Change determination may be present in oth@topacquisition sets. The final determinationasstimes
dependent on the patterns of photo acquisitiorbbskeed for a particular beach and, to a lesseargxthe
effort exerted by the volunteer photographer.

Knowledge of the study sites by this investigataswalso considered, though this did not deterntiae t
final classification used for any particular beadhsing these analysis criteria, the beaches aengi
classifications indicating desirability as campb®aches, stated as Improved, Degraded or Unchaybade
the designations of Unchanged, Improved and Degdradeinherently subjective, the results are réfleof
the stated evaluation purpose of determining tlaelbas a useable camp for river trips. No photogratry
techniques were employed and this should not leegreted in any way that results were obtainedgusin
anything other than objective evaluation.

The data are compared and analyzed according teslearch questions that are most applicable &or th
time period being studied.
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Results

Through 2015 boating season
Per Classification

For the period covering the 2015 summerihgateason, photos were used which spanned fromh JAfur
late November20, with the earliest fall seasonmeadiate being July31, the latest being NovemberT2orty-
nine of the 44 study beaches in the program hatbghephs and photographer comment sheets spanning a
sufficient period of time to be evaluated, andnttsgato the generous effort by the Prescott Colegend
Canyon Semester course, 19 of those beaches wategpdphed in November. The highest release flows
during the season started July 1 and continuedi¢fir¢hat month. In order to include this factothe
analysis, the earliest season ending date consideas July 31. All 44 of the beaches were adofuiethe
2015 season, but 5 were not photographed late @riaube year to be considered for a complete seaso
analysis. Of the 39 beaches included in this pordibthe analysis, 7 (19%) did not show significelméanges,
and were classified as Unchanged through the seaBsanty-nine of the beaches (78%) had Degraded
through the summer, and one (3%) of the beachdsated was considered Improved by the Fall of 201Ibis
was the beach at Tatahatso Camp, RM 37.9 L andokedronly because slumping and human traffic cdeate
easier access to the beach, which had a severnecsiteank face at the beginning of the season.

The most often cited cause of beach Degrad#tie season was the erosion by fluctuating flows,
particularly noticed after the higher flows duridgly. Rain events were a close second and genéadiynore
of an impact per beach than did the fluctuatingvioThese impacts occurred as both flash floodiogn fan
associated tributary or as more localized erosiomfhillside runoff at the camp. Wind deflationaa#mps was
frequently present, easily perceived as rocks beaposed above waterline.

Per Reach

Those beaches classified as Unchanged wedistobuted evenly through the four reaches, With the
Marble Canyon reach, 3 in the Upper Granite Goegel, 3 residing in the Muav Gorge reach and nbtieeo
beaches located in the Lower Granite Gorge. The&$%raded beaches were located in all four reaetids,/
in Marble Canyon, 9 in the Upper Granite Gorgedisributed through the Muav Gorge and all 3 of the
beaches located in the Lower Granite Gorge. Thedied beach was located in the Marble Canyon reach

Marble Canvon Uor Granite Gorae Mauv Gorae Lwr Granite Gorae
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Winter of 2014 - 2015
Per Classification

A High Flow Experiment was conducted in thew@ Canyon in November of 2014 (see Fig. 4). €hent
complicated the normal analysis of how the winkewfregime and weather factors affected the beaches
between October 2014 and April 2015, as photoe@HFE results were not obtained until some moattes
the fact and after the winter flow regime. Sostévaluation partly addresses both instances.

At the beginning of April 2015, 29 of the bbas had enough photographic evidence available to b
evaluated for changes during the previous 5 monBfshe twenty-nine, 8 (28%) displayed little arfiy
Change. Four of the beaches (14%) had Degradedimevinter and 17 (59%) showed evidence of
Improvement. All of the beaches which receivedasgification of Improved not only demonstratedresults
from the November 2014 HFE but also the abilithodd that status despite a relatively high fluctuzflow
regime in December 2014 through January 2015. eTof¢he four Degraded beaches appeared to have
benefitted by sand deposition during the HFE buevadso severely damaged by beach front loss, ldgssi
subsequent to the November event. This is fredyutre result of prolonged fluctuating flow releageom
Glen Canyon dam, especially when the flows reaehnitd to upper teen cubic/feet/second levels asditkin
December and January.

Per Reach

Those beaches receiving a classification afHanged only occur in the upper three reaches, 2nithboth
the Marble Canyon and Upper Granite Gorge sectods4 in the Muav Gorge reach. Beaches which Degrad
were found in only two of the reaches, split evesith 2 in both the Marble Canyon and Muav Gorgetises.
Improved beaches were distributed throughout trer Gorridor, though not as evenly. There weredhn
Marble Canyon, 6 in the Upper Granite Gorge, hemMuav Gorge and 1 in the Lower Granite Gorge.

Marble Canyon Upr Granite Gorge Muav Gorge Lwr Granite Gorge
90 () G-/
Conclusions

While this analysis is limited to reporting nitwring observations and presumptive factors aéffigachange,
it does provide evidence of changes in the beaghédhe effects on associated recreational camBagh



natural and manmade actions contribute to the &aloiipy of a beach as a desired recreational carep. As
reported in earlier studies by various investigatidluctuating releases from Glen Canyon Dam atmlly the
agent of change most often associated with beagtadation, but it is certainly not the only factor.

Subsequent analysis using the results accteuthiring the past nineteen years of observatookl
perhaps consider the hierarchical role of thesmfa®f change.

The benefits to the beaches attributed tdHRE are well documented. This was again evider@nithe
early April images were examined. Of particulanoern, however, is the severe erosional damagelfoun
across the beach fronts, apparently inflicted leytélo months of constant high fluctuating flow esdes almost
immediately following the November HFE. This segce of events seems counter-productive and can
hopefully be addressed in the upcoming Long TermeEmental and Management Plan Record of Decision.
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Appendix A

Results of Analysis in Tabular Form



Page 1 Results of evaluations, late Z&b%on to early April 2015, including 2014 HFE



Page 2 Results of evaluations, April tigfodNovember 2015 season



Appendix B

Adopt-A-Beach Data Sheet
Used by Volunteers to Record Comments



Do you find evidence of tamarisk beetles curremtigear this beach?

YES

NO



