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Executive Summary

As part of an ongoin@Glean Water Act Section 319 grdahdedpollution reduction efforf Oak Creek
Watershed Counc{OCWCstaff and volunteergonducted water quality monitoring from June through
Sepgember, 2014 The purpose of this monitoring wasinvestigate pollutant source areas and

evaluate best management practices (BMP) effectiveness. Water quality samples were collected in Oak
Creek Canyon in June 2014 according to an Aajiptpved abbrewted monitoring plan (AMP). May

and June 2014, the Slide Fire charred more than 21,000 acres of Coconino National Forest in the upper
part of Oak Creek watershed. riesponse to public access closure and flood hafatowing this

wildfire, a revisedAMP was approved and monitoring activities shifted to the Sedona area. The purpose
of monitoring also shifted from evaluating outreach and trash collection in Oak Creek Canyon to
evaluating the effectiveness of pet waste stations for reducing fecalrigaahd subsequert. coli
concentrations in tributary washes of Oak Creek. Results, conclusion, and recommendations are
reported separately foboth Oak Creek Canyon and the Sedona area.

A total of12 samples were collected from Oak Creek in Oak Craakdd. A totabf 22samples were
collected in the Sedona area from Carroll Canyon Wash and Soldier Wash, which are tributaries to Oak
Creek that arise on national forest lands then pass through the city of Sedona, while a fital of

samples were colleed from Oak Creek in the Sedona area. Duplicate samples were collected for
guality assurance/quality control and 1/10 dilutions were also analyzed and considered as duplicates in
the case of stormflow from the washes. Resulfingoliconcentrations ad turbidity measurements

were consistent with past monitoring in 2012. HowearerageE. coliconcentrations in Carroll

Canyon Washoticeabl decrease from 2012 to 2014 in response toanyhundreds of pounds of dog

feces being removed fromhis tributary watershed.Most of the feces were removed by hikers

@2f dzy GF NAf e O2ffSOGAY3a GKSANI LISGAQ FSOSa dzaAy3a ot
These pet waste statiotave been installed through a collaborative effort of OCWC oEBedona,
Coconino National Forest and area home owner associations.

Findings of the 2014 monitoring include the following:

i Samples collected upstream of Sedona city limits in the headwaters of Carroll Canyon Wash and
Soldier Wash indicate th&. coliconcentrations are remarkably lower coming from the national
forest land than in samples collected downstream of the urbanized parts of the watersheds.

1 Removing dog feces from along hiking trails appears to reBucelconcentrationsn adjacent
waskhes during storrflow.

1 Cumulative efforts to reduce fecal loading in Carroll Canyon Wash appear to be working to
lower E. coliconcentrations in stormflow of this wash.

f Large concentrations &.colOFy 6S Y20Af AT SR FTNRY {d&ifg { SGGf SNI
intense storm events. Thismeaningfuld SO dza S G(KS {Sdiat SNRa wSad yS
focus of a BMP demonstration project in 204rad the 2014 data can serve as a baseline in
evaluating future BMP effectiveness

Recommendations are to nnue and expand the pet waste station program. Add targeted outreach

to Sedona pet owners to reduce fecal loading in residential areas that can be mobilized by storm events
and delivered via washes to Oak Creek. Also, work with Arizona Game andgeidmBet to evaluate

fecal contributions from wildlife and mitigate wildlife attraction to the urban area.



Introduction

As part of a nonpoint source pollutididucation and Outreach Grant (EDOG) awarded January 2014 by
Arizona Department of Environmerit@uality(ADEQJo Oak Creek Watershed Counl@CWGC)water
guality monitoring was conducted in 2014 to evaluate effectiveness of best management practices
implemented in Oak Creek watershe@ak Creek water qualiigimpaired forE. colbacteria. Seeral
studies have beenompletedpreviously to characterize this pollution problem, and a number of
pollution reduction projects have been implemented, but up until now the effectiveness of these actions
has not been rigorously demonstratedAn abbrevigéed monitoring plan (AMP) was drafted and

approved by ADE@ May 2014hat included water sampling and analysis Eorcoliand turbidity. The
original sampling sites were located in Oak Creek Canyon and were intended to test theerffesgiof
BMPs inplemented in2013 and 2014. These BMPs included public outreanlducted by the Oak

Creek Arbassadors and trash picklyy the Oak Creeldmbassadors and volunteer Friends of Oak

Creek. Trash pickup includedllection of feces.

On May 20, 2014 the Sk Fire began just north
of Slide Rock State Park, charrig227acres

of forestbefore it was extinguishednd

causing the upper half of Oak Creek Canyon t
be closed to the public for a period of about 3
months FHgure 1) Concermegardingpostfire
flooding made it imperative that there be no
stream water sampling during the upcoming - v
monsoon season, so the AMP had to be revis |_WILDFIRE WATCH | #abct5

o - ) ) (#ABCIS 483 | &bc
to address other monitoring priorities, since it ‘“"°"‘l-ﬁaml JI5

: . . B s
would be impossible to carry out the original "
AMP. For the month of Jurg@®14, during pre Figure 1Slide Fire as seen from Oak Creek Canyon overlook
monsoonbaseflows, OCWC did collect samples
from Oak Creek Canyon, beamplerswvere primarily limited to the lower half of the canyon, since the
upper half was closedMeanwhile,arevisedAMP was written and approved. Once the new AVH3
approved, focus shifted downstream to the Sedona area for the remaindee@&014water quality
sampling seasan

In July 20140CWC began water quality monitoring in the Sedona Area. The main objective of this
monitoring was to determine the efféiweness of pet waste stations for reducing fecal loading &nd
coliconcentrations of storm flow in tributary washes to Oak Cregke sampling results added to
monitoring data from 2011 and 2012, to better characterize the fluk.afoliand turbidity to Oak Creek

from two main tributary washeg Soldier Wash and Carroll Canyptinat enter Oak Creek on the right

bank after passing through national forest lands in the headwaters and through the Sedona urban area.



Methods

Oak Creek Canyon Sampling

In2014, Oak Creek water quality was evaluated in response 2013 BMPs (FigMete?2)samples were
collectedfrom Oak Creek in IDEXX 100ml sample bottles and 100 ml Nalgene abgiiesocations in
Oak Creek Canyon by Friends of Oak Creek volunteet@@adC staffThe six sample sites weBelow
Cave Springgamp GroundForest Houses, Slide Rock &taark (downstream of bridge)eBw
Manzanita Campground, Indian Gardens, and Lom#&gsire 3). Samples were transported to
Northern Arizona Univensi where they were analyzed f&. colbacteria comentrations using the
IDEX>QuantiTray method. Turbidity was also testedhe taboratory using a HACH nepdraetric
turbidmeter. Results were recorded inlab book then transferred to aBxcel spreasheet database.
For quality assurance purposes, a duplicate sample was collected and analyzed for about one out of ten
samples.
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Figure 2. Pounds of trash collected in Oak Creek Canyon by Oak Creek Ambassa
2013. Trash was not collected in the canyon in 2014 due to public access closure

Water quality results were evaluated in light of 2013 best management practices measurements that
included number of visitorantacts, number of hours of outreach, and pounds of trash collected by
location(Figure 2 Appendix A; TablesAl, A2 A3and A9. Cave Springs Day Use Area and Slide Rock
State Park were focal points for outreach activities in 2013. For this reaso@atleSprings sampling

site was added in 2014 to established sampling sites that were sampled 2011 and 2012, which already
included Slide RécState Park.

Due to the limited amount of data collected in June 2014, statistical analysis of Oak Creek Waiieyon
guality data was not feasible. Instead, the significance of sampling results was evaluated by comparing
average base flo. colresults from 2014 with results from 2011 and 2012 to make inferences about
the potential effects of BMPS and the impaftom canyon closure due to the Slide Fire (See Results
section, Figure 7).
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Sedona Area Sampling

Sampling was conducted in the Sedona Area on stormflow in Soldier Wash and Carroll Canyon Wash and
at points on Oak Creek upstream of Sedaiianacagi), downstream of the Soldier Wash confluence

but upstream of the Carroll Canyon confluené€rescent Moo#é) and downstream of Sedonébglow

Red Rock State PajKFgure4). Crescent Moon was a new sampling site for OCWC this year, but it has
been samped on a weekly basis in the summer by the Friends of the Forest for several years. The
difference between the FOF and OCWC sampliregegiess that the FOF sampling occurs on a
predetermined day of the week (Tuesday), wiGQIEWC is timed to characteei baseflow and stormflow
conditions. Oak Creek was sampled before and between storm events to eskabisih

concentrations in the absena#d storm flow andsampled the dawfter storm events to documenvater
quality impactdrom storm flow.

On sormflow days, the tributary washes were sampl&ure4). Sample sites were selected to
provide information abouk. coliconcentrations that are generated on national forest langstream

of Sedona city limits anfl. colconcentrations that are accumtations of the former plus runoff from
within the City of SedonaSample sites includedSoldier Wash at city boundaypstream of cityand
éSoldier Wash at Tlaqupaggi@downstream of urban areddr Soldier Wash¢ K @ndénte,

oMeandeg, anddLittle EIE sites represented runoff from national forest land upstream of the city in the
Carroll Canyon watershedLittle EIf Wash is also known as Coffee Pot Wash by the City of Sedona.)
They were all located just upstream of the city boundary on natitorakt lands, or in the case of Little
Elf on a parcel of City of Sedona land that is open spac& €arroll Canyon at Shelby Drvand

dbelow Settlers Reésites represent urban runofif the Carroll Canyon watershémm the City of
Sedona, plus gnupstream runoff from national forest land¢$. K S @akrall Sanyon at Chavez Déve
represents nearly all runoff from Carroll Canyon Wash, including national forest land above the city,
urban runoff from Sedona, and more runoff from national foresdldouth of the urban areaCarroll
Canyon enters Oak Creek aboutrile downstream of Chavez Drive after passing through a residential
area.



o% y
Oo 4 /7
%
. PonRd
o ) s
Al P - A

— e -
.
FAR -

’ ‘ _— %
* O 3
- S
= \
\. (§ 4 Qz"
” N -!J 4 5
ACy /
\
!:}! { \ N =
r, _:,o‘,_ff‘ Grasshopper flg 7 = ed R
AR ;‘ | pz-89-ALT
- "Q.V

] -
~ '
’ 41
: . 4 1N
, ’ <2 : 3 -4
. £ 19 3 g -
- ) o 4 tovits

“.Scheurmaf — - —-—-—-—- S T
4 P L4 "~
“Mountain 4
/ g

e

t,

R ’/ Sy N ey Tl
Y / o~ - :
3 % o {‘ ) g ~ Little Park
2 e Tu;ra'y p o -
g IS C‘Q‘/‘ - ‘% \
| -

- . = p, o

’.

" Sharon Masek Lopez
© 15 September 2014

fy

Figure 4. Sampling site map for Sedona area, 2014



Please note, in this report we refer storm-generatedwater flow sampled in the tributary washes as

Gaw2mRE 26¢ a 2LII2aSR G2 ad2N)Y 61 GdSN® a{iG2NY oGS
framework and is generally not addressed by Section 319 of the Clean Water Act that addresses
Y2YLRAYG a2d2NOS LRftdziAzys F2N gIKR OKKS /¢ 3 Ma @AaNdG 3/
used in thisreport, it specifically means storgenerated channelizedlow that arises within the City of

Sedona Municipal Separate Storm Sewer-@iService area. Storm water is the responsibility and

jurisdiction of the City of Sedona. Any pollution sources arising in thelsi®aand conveyed in the

City of Sedonatorm sewersystemmust be addressed through the MSorogram, not sedbn 319

nonpoint source pollutioprogram

As with the sampling in Oak Cre@knyon under the original AMP, Sedona area samples were
transported to NAU and analyzed fér coliconcentrations and turbidity. Data was entered in a log
book and transferred to an Excel spreadsheet database for analBsisause stormwater samples kge
anticipated to be very high i&. coliconcentrations, samples were analyzed as collected and as 1:10
dilutions. Dilutions wergrepared by decanting sample water from the top of each sample bottle to
100 ml fill line (10 ml volume), pouring this samplater into another IDEXX sample bottle and filling to
the 100 ml fill line with deionized distilled water. Dilutions served as duplicate samples for quality
assurance purposes, but some duplicate samples were also collected in the field, as notdddgn the
book andExcel spreadsheet.

Though limited in numbe(35 data points), there were sufficient data to conduct statistical analysis, as
well as make other interpretive inferences. Simple linear regression analysis was used to evaluate
trends, with ana priorialpha set 80.10 for a 90% confidence interval? vRlues were used along with p
values to determine significance of trends.

Results

Water samples were collected from Oak Creek and tributary washes of Oak Creek in response to
baseflow an stormflow conditions (Figures 5 andl Gee Appendix B for complete 2014 water quality
test results.
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Oak Creek Canyon Results

As in past years;. coliconcentrations generally increased going from upstream to downstream in Oak
Creek Canyon (Figuve Appendix B TableB1) What was different this year is th&. coli

concentrations were exceptionally low in the upper half of Oak Creek Canyon, while it was closed to
recreational use due to hazards posed by the Slide(Figaire7). This is based on three samplingtels

in June for the lower canyon and one sampling date in June for the upper caBGgonersely,
concentrations at Indian Gardens were higher than usual (the average is leveraged by a single high value
of 95.9 cfu/100 ml on June }9The ligher concentation at Indian Gardens is likelyelto greatly

increased visitation this area, since popular upstream areas were clodgglcause there was no flow

in Munds Canyon during June 20E4 colicontributions from Munds Canyon to the Indian Gardens area
are unlikely. Overall, at the outlet of Oak Creek Canyon at Lomacasi, avEtag#iconcentrations in

June 2014 were lower than average concentrationduine2012, perhaps due to lower recreational use

of Oak Creek Canyon during the paskdfire closureof the upper canyonCertainly there was a

dramatic decrease i&. colconcentrationsat Slide Rockom June 2011 to June 2014 in the absence of
recreators. Please note that all thede. coliconcentrations values during baseflow in Oak Creek Canyon
are well below the water quality standard of 235 cfu/100 ml. Wheteesences have occurred in past
years it was either during storm flow or during heavy visitation.

E. colconc. (cfu/100 ml)

Figire 7. Average prenonsoonE. coliconcentrations in Oak Creek Canyon, 2011, 2012, and 2(83€e
Appendix B, Table B1 for individual 2014 sample results.)
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Sedona Area Results

Stormflow samples were collected at sampling point€amrol Canyon Wash and Sold\&fash orfour
dates in August and Septembterevaluate source areas &f colto Oak Creek, ancamples wee
collected fromOak Creek on fowther datesin August and Septembéw characterize baseflow
conditions and to evaluatenpacts of tributary wash runoffom the previousday (Figure 8 TableB?2).
Figure 9 showsE. colconcentrations in response to various rainfall amounts (inches). Note that
samples collected upstream of Sedona city limits in the headwaters of Gaarglbn Wash and Soldier
Wash hacE. coliconcentrations that wer@gemarkablylower than samples collected downstream of the
urbanized parts of te watersheds. Also note th&tcoliconcentrationdor Soldier Wash at Boundary,
the onesite that correspond with no pet waste sition at a trailheagddo not appear to be noticeably
different thanother sites upstream of the city limit that do have pet waste stations (Andante, Meander,
Little EIf). However, when regression analysis was used to compare AndistteeE|f, and Soldier at
City Boundarya significant relationshigras foundbetween fecal loading (as measurieg pounds of
feces collected at00 and 500 feet froman adjacentrailhead) ancE. coliconcentrations in runoff
(FigurelO).
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Figure 8. Averadge. oli concentrations in tributary washes to Oak Creek in the Sedona area, 2(C
2012 and 2014. Results are shown from upstream to downstream, including Mormon Canyon,
Arroyo Roble, Soldier Wash, and Carroll Canyon. The furthest right value for eachadisineay
the mouth of the tributary. (See Appendix B, Table B2 for indiviluebliconcentrations for
samples collected during storm flow in 2014).
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Conclusions

Oak Creek Canyon

Sampling results are inconclusive with regards to evaluating 2013 BMP effectiveness, because the
closure of Oak Creek Canyfmtiowing the Slide Firadded confounding variables. likited number of
samples collected in Oak Creek Canyon in June belgre relocating the sampling effort downstream
under a revised Abbreviated Monitoring PlarheTSlide Fire disrupted creekitégion by recreatorsand
caused planned outreach and trash pipkefforts in 20140 be cancelled Therefore,it is not possible
to fully evaluate whether 2013 BMPs made a differenci.ooli concentrations of Oak Creek Canyon.
The absence of recreiah in the creek above Manzanita Campgroudige tothe Forest Service cdimg
the upper canyorfollowing the21,227acre wildire, clearly an overwhelming effecin E. coli
concentrations in the upper half of Oak Creek Canywhichwere the lowest on auwage of the three
years that OCWC has monitor&d coliFigure 7.

Sedona Area

There were fourmportant findings fronE. colmonitoring in Carroll Canyon and Solder Wash in 2014.

First, it was confirmed that there are greater source& o€olwithin the city limits than coming into the
city from upstream national forest land. This is evidenced by greater concensaiidthe mouth of
Soldier Waslthan at the city boundary upstream and the much greater concentrations downstream of
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the city on CarrélCanyon at Shelby Road and Chavez Ranch Road than at Andante and Little EIf

upstream of the city boundary. This finding has implicationsfliiressing nonpoint source pollution

within the City of SedonaGiven that there have been no illicit sewagectigrges to the stormwater

system discovered during regular inspections by City personnel, and given that the stormwater and

sewer systems are completely separate, precluding any sewer system overflow due to stormwater
overwhelming the capacity of the sewgavid Peck, personal communication), the most likely source

F2N) Y2aG 2F GKS FSOIf O2yGlFYAYylFrGA2y Ay {SR2yl Qa ¢
left in yards or tossed directly into drainage channels and feces from wildlife that dndevihe city by

available food sources. During storm events this fecal matenahisuslywashed into drainage

channels and makes its way into washes @adk Creek.

The second important finding is that removing dog feces from along hiking traiésagipear to reduce

E. coliconcentrations in adjacent washes during storm flolhis is evidenakby the very compelling
connection between fecal survey results and rurieftoliconcentrations. Unfortunately, it is harder to
demonstrate statisticallyhat the pet waste stations are the reason for the decrease, simply because not
all trails are used equallyThere was a great cumulative weight of feces collected by hikers along the
Sugar Loaf Tradls measured at th8ugar Loaf Trailhegubt waste stéion by the City of Sedona

personnel Sugar Loaf trail is very popular; it is heavilgd by both local residents and out of town
visitors. Obviously many of these trail uselo not make use of th@aste bags, because there was still

a heavy loading deces according to the feces suryeygardless of the great weight of feces collected

by hikers In contrast, Andante Trail has fewer us&rho are repored to bemostly locakesidents.

Hikerson the Andante Trail hawdisplayed impeccdb diligencenO2 f f SOGAYy 3 GKSANI R23a0
evidenced byoth the weight of feces collected artide low feces countalong the trail which in turn

tie to low E. coliconcentrations in runofflt seems that the presence of the pet waste stations alone is
not enoudh to guarantee their use. Values and habits of trail users and a sense of responsibility
(perhapsmore prevalent among residents than visitpassoappear toplay imporant roles. Given the
effectiveness of pet waste stations, their continued and exgahdse is recommended, along with
targeted outreach and education to enhance their utilization.

The third important finding is that cumulative efforts to redu€ecolioading in Carroll Canyon Wash
appear to be workingAltogetherabout 1200pounds d feces were collected at pet waste stations in
Carroll Canyon watershed in 20ftdor to the end of September. Added to this were dozengafnds

of feces collected by Friends of Oak Creek volunteers along trails in the waterspearently in
respong to this effort, averag&. coliconcentrations at Shelby Drive and Chavez Ranch Road Bridge
dropped about 40% and 60% respectively between 2012 and ZDHdse results are very encouraging
to see. It is reasonable to expect that continuing and expaneiforts to remove pet feces from the
landscape should provide even further water quality improvements in the future.

The fourthimportant finding of the 204 monitoring effort was that large concentrationskfcolican

0S Y20Af AT SR sReastheighbomiddd durthdiftén& NErm events. This is meaningful
0SOIdzaS GKS {SiifSNnRna wSald ySAIKo2NK22R gAftf oS i
2014 monitoring results serve as baseline data against which BMP effectivenessezaluated.
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Recommendations

Oak Creek Canyon

Asharp drop in recreation in upper Oak Creek Canyon following the Slide Fire corresponded with a
remarkable drop irkE. coliconcentrations Meanwhile much greater recreation impactgere seerat

Indian Garénsin 2014than in past years, coinciding with much higher baseftowoliconcertrations.
Judging byhis pattern itseens clear that there is a direct impact to water quality from humans
recreating in the creekThis should come as no surprise coansiidg that Slide Rock State P4BRSP)

has ofteneither closel the swimming arearpostedd & 6 A Y | (i @ SigieNd heawyvisitdford | ¢
weekends due td. coliconcentrations exceeding the water quality standafs discussed in the Oak
Creek Waterised Improvement Plan, elevatdsl colin response to human recreation could be due to
several causes including the following:

1 human feces deposited along streambanks,

human fecal matter washing off swimmers,

pet waste,

wildlife defecating in or near stam after consuming food waste left behind by visitors,
sediment reservoirs dE. colion the stream bottom being disturbed by recreators and midng
coliinto the water column, and

1 any combination of the above

= =4 =4 =4

To reduce recreation impacts to water dityg, property owners (both public and private) in Oak Creek
Canyon should consider expanding efforts to limit the number of people recreating in the creek at any
one time. SRSP has a policy regarding this, but the Forest Service and some of therargacizd
enterprises and residential communities in the canyon should consider adopting similar and supportive
policies. Also, there could be more vigilant efforts to reduce littering, especially of diapers and food
waste, through targeted outreach actitiés in the canyon and through public service announcements.

Perhaps maost importantly, more public restroom facilitiegst be made available in Oak Creek Canyon.
The recentaddition of a restroom at Midgy Bridge is a great improvement. The ForesviSe with

the assistance of collaborators, should continue to add toilets, update the forest map to show their
locations, and prode sighage and adequate parkisg visitors make optimal use of available facilities.
Information kiosks at public restoms can provide education opportunities to raise visifdrgareness

of what they can do to project water quality and human health.

Sedona Area

There is good evidence to support that pet waste stations are working to reduce fecal loading in the
CarrollCanyon watershedThe City of Sedona maintains many pet waste stations within the city limits;
they weigh and records pet feces for each of these statibableAS). The Oak Creek Ambassadors
maintain and record data for additional stations outside tity limits TableA6). More pet waste

stations should be installed and a steady source of funding to maintain these waste stations should be
identified. Education and outreach should continue and target both residents and vibkiabisike local
trailsto encourage use of the pet waste stations. Several (if not all) trailheads lack basic information

o2dz2i ¢Keé (2 dzasS GKS LISUG ¢l1adsS aualarzyao [ FYAYI G
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at all trailnead kiosks talking about the importaraepicking up pet feces to reduce water pollution and
human healthrisks associated witffiecal contamination of Oak Creek

Subwatershed sizeas a bearing on thE. coliconcentratiorsin runoff. Little EIf Wash and Soldier Wash
hawe muchlargerdrainageareas than Andantenence these larger watersheds would provide more

fecal loading to Oak Creek for a given density of feces on the landsltap@13, Phil Guertin of

University of Arizona calculated pollutant loading for each proposed BMP project dath€reek
Watershed Improvement Plan. Pollutant loading estimates should be updated using the extensive data
collected by the Oak Creek Ambassadbreends of Oak Creglind City of Sedona personmel2014
regarding number of bags and pounds of feaamoved from the watershed and the appardst coli
concentrations changes that resulted from this load reduction.

Annual targets should be set for removing fecal material
from Carroll CanyagrSoldier Washand other tributary
PET WASTE \ @R 0 watersheds Water qualitymonitoringshouldcontinue
STATION | to verify BMP effectivenesdfter suffcient data has
been generated, aostbenefit analysis could then be
conducted to determine the most efficient means to
reduceE. colicontamination in theDak Creekvatershed
e as a whole.lt seems likely thatf/when costbenefit
% l analysis is completegbet waste stations will prove to be
f an efficient and effective way to reduce fecal
k a contamination of Oak Creek.

The Sedona area has a transient homeless population
some of whom perhaps cangn national forest lands,
which might also contribute fecal material to the
watershed. Surveys could be sensitively conducted to
determine the usual encampments of transients.
Outreach to these individuals is recommended that
combines social servicesf@fings along with

information about how individuals can reduce fecal
contamination in the watershed by burying feces or
using pet waste stations to dispose of fecal matter. The
outreach emphasis should be on protecting human
health, with information deliered in a caring and
compassionate wayCoordination with social services
organizations, such as Catholic Community Services, is
recommended.

Figure 11. A pet waste station in the
Sedona area.
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The recommendations given above are intended for nonpoint source pollution owsalunicipal
Separate 8wver System (MS4) service area. Howetlase recommendationsould ke applied to the
Sedona MS4 area as well. In addition, given the tremendous amo#ntooliapparently being sourced
within the city limits, the following measures are recommended84 program:

9 Use pet license registrations to try to identify neighborhoods with high densities of pets that
could be contributing fecal matter to the watersheth runoff fromresidentgyards

i Target outreach and education in those neighborhoods witjh liiensities of pets. Provide
incentives for homeowners to pick up waste (e.g. raffle for poop scoops) as part of outreach

1 Survey stormwater ditches and drains to see if residents are dumping animal waste into these
places.Target locations of highdumipy 3 A GK G5NI Aya (2 &a0GNBFYéE aa

1  Work with Arizona Game and Fish Departmen®
to assess where there may concentrations of
wildlife (e.g. javelina and coyaeFigure 11
within the city. If appropriate, develop an
outreach program to educate residerttew to
reduce wildlife (and wildlife feces) within the
city, such as not leaving pet food outdoors
where wildlife can accessand bringing in
small pets at night

1 Continue regular City of Sedona inspections tc
determinewhether there areanyillicit
discharges of sewage to the storm sewer e o %2135 7 %
system, although none have been found to dat Figure 2. Juvenilgavelina in Sedona,
(David Peck, personal communication) photo by Collis Lovely

< ke

The City of Sedona Stormwater Code and Stormwater Managemenaf@onsistent withthe

recommendations listed above. Oak Creekié&hed Council appreciates the awareness the City has of
stormwater problems that may impact water quality of Oak Creek and offers its support to help move

forward initiatives to impove water quality. The OCVé@plauds/ A 1& 2F { SR2yls@a LI I y&
sign the stormwater systemStorm drain signagkas been effective in many communities for reducing

nonpoint source pollution.
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APPENDIX A. BMiRomplishedh Oak Creek Watershed, 204r3d
2014

The following tables display best managempractice (BMP) implementation data in Oak Creek
Watershedin 2013and 2014 A great deal of work was done in Oak Creek Canyon in 2013. However,

due to the Slide Fire and public access closure of the upper half of Oak Creek Canyon during 2014, BMPs
were not implemented in Oak Creek Canyon in 20d#her than some trash pickup the week before the

fire. In response to concerns about safety, due to potential gwstflooding, BMP implementation in
2014largelyshifted away from Oak Creek. Outreach waisdtictedat public venues (e.g. grocery store
parking lots) that were not sites along Oak Creek. A greater effort was put into maintaining pet waste
stations and collecting feces along trailwhile significanbutreach and litter cleanup was conductey b

the Ambassadors along Oak Creek in 2014 at Chavez Crossing, Red Rock Crossing, and Mormon Crossing,
data for these activities are not included in this report, because BMPS at theswaitleshave had no

effecton findingsregardingSoldier Wash and Carroll Canyon Wash impacts on Oak Creekwater

quality.

Table Al. Number afutreachcontacts by Oak Creek Ambassadors, 20&8en
highlights indicate 2014 water sampling locations in Oak Creek Canyon.
Qutreach contacts (number)

Location JUL AUG SEP OCT Totd
Pine Flat 11 92 32 0 135
Cave Springs 1,235 921 166 0 2,322
West Fork 251 257 194 6 708
Bootlegger 201 30 35 1 267
Banjo Bill 157 39 25 0 221
Halfway 121 45 29 0 195
Slide Rock 781 1983 766 255 3,785
Manzanita 200 81 79 0 360
Encinoso 131 15 3 10 159
Oak Creek V.C 1 0 0 0 1
Grasshopper 258 218 76 0 552
Midgley Bridge 174 169 76 7 426
O.C. Canyon subtota 3,521 3,850 1,481 279 9,131
Chavez Ranch 493 32 34 0 559
Crescent Moon 250 203 198 23 674
Mile 356 3 0 0 0 3
Trails End 4 0 0 0 4
Other 700 412 1,112

below OCC subtota 750 235 932 435 2,352
Total Outreach Contacts 6,094 6,635 3,467 986 11,483
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TableA2 Time spenbn outreach contacts by Oak Creek Ambassadors, 201
Green highlights indicate 2014 water sampling locations in @ak Canyon.

Time of outreach contacts (minutes)

Location JUL AUG SEP OCT Total
Pine Flat 22 143 73 0 238
Cave Springs 3542 12698 1172 0 17412
West Fork 563 413 403 30 1409
Bootlegger 287 60 94 6 447
Banjo Bill 246 109 41 0 396
Halfway 201 81 64 0 346
Slide Rock 1792 5662 2419 1075 10948
Manzanita 349 283 209 0 841
Encinoso 234 17 11 18 280
Oak Creek V.C 5 0 0 0 5
Grasshopper 451 377 122 0 950
Midgley Bridge 282 338 157 23 800
O.C. Canyon subtota 7,974 20,181 4,765 1,152 34,072
ChaveRanch 1,383 70 129 0 1,582
Crescent Moon 1,006 325 5171 64 6,566
Mile 356 3 0 0 0 3
Trails End 20 0 0 0 20
Other 4,673 4,701 9,374
below OCC subtota 2,412 395 9,973 4,765 17,545
Total (minutes) 10,386 20,576 14,738 5,917 51,617
Total Outreach Tme (hours) 173 343 246 99 860
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Table A3Trash collected (pounds) by Oak Creek Ambassadors, 2013

Green highlights indicate 2014 sampling locatior@ak Creek Canyon

Red outline indicates sites with abundant trash colleétiddakCreek Canyon

Trash collected (pounds)

Location JUL AUG SEP OCT Total
Pine Flat 15 8 10 0 34
Cave Springs 144 81 53 0 277
West Fork 34 15 28 44 121
Bootlegger 50 22 43 13 128
Banjo Bill 42 8 21 34 105
Halfway 87 29 34 23 173
Slide Rock 149 252 95 36 532
Manzanita 59 176 76 0 312
Encinoso 43 12 23 46 124
Oo.cv.C 0 0 0 0 0
Grasshopper 98 78 42 2 220
Midgley Br. 108 140 46 18 311
O.C. Canyon subtota 830 821 471 216 2337
Chavez Ranch 119 59 59 43 280
Crescent Moon 78 33 78 80 268
Mile 3% 7 0 0 0 7
Trails End 4 0 0 0 4
Other 0 1 1
below OCC subtota 208 91 137 124 560
Ambassadors Tota 1038 912 607 340 2897
Friends of O.C. Tote 800
TOTAL TRAS 3697
TableA4. Fecal material collected in Oak Creek watershed, 2013
JUL AUG SEP OCT Total
Feces collected (pounds)
Oak Creek Ambassadors Total 0 30 26 11 66
Friends of @k Creek otal 15
TOTAL LBS. FECES 81
Diapers collected (number)
Oak Creek Ambassadors Total 0 22 25 11 58
Friends of @k CreekTotal 68
TOTAL DIAPERS 126
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Table A. City of Sedona pet waste station collection quantities, 2C
(Data provided by City of Sedona)

bags pounds
Marg's Draw Trailhead 530 95
Uptown 89A 443 79
Uptown Parking Lot 1,688 304
Jordan Park 1,270 229
Sedona Dog Park 788 145
Carrol Canyon Trailhead 1,828 341
Sugarloaf Trailhead 2,988 554
Andante Trailhead 1,506 276
Thunder Mt Trailhead 1,966 359
Total 13,007 2,381
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Table A6Feces collected at pet waste statieusnulativelyby City of Sedona personnel and Oak Creek Ambass20drs
(Data provided by Oak Creek Watershed Council)

NAME JANUARY  FEBRUARY  MARCH APRIL MAY JUNE JULY AUGUST SEPTEMBER  OCTOBER NOVEMBER | DECEMBER TOTALS
#BAGS LBS #BAGS LBS #BAGS LBS #BAGS LBS #BAGS LBS #BAGS LBS #BAGS LBS #BAGS LBS #BAGS LBS #BAGS LBS #BAGS LBS #BAGS LBS #BAGS LBS

PUBLIC ACCESS
CARROLL CANYON WATERSHED
Andante Trailhead 95 157 116 196 101 188 158 300 158 280 114 240 95 157 118 201 132 220 50 10.0 20,0 3.0 1087 194
Sugarloaf Trailhead 146 223 109 184 202 540 289 560 272 500 200 420 195 370 309 544 384 640 150 300 65.0 630 2196 398
Humane Society 5 80 3 2908 3 538 2 214 3 272 2 242 3 205 27.2 3 44.8 2 19.7 28.6 24.3 24 330
Nepenthe MV 9.3 26.0 21.0 210 5 180 4 20.0 205 5 36.5 4 27.0 5 245 130 14 172
Nepenthe LBS 165 175 200 5 145 4 8.0 6.0 3 20.0 4 35.0 5 415 24.0 12 103
Carroll Canyon Trailhead 82~ 13.6 88  14.9 246 457 268 520 257 470 106 220 70 130 162 286 150 250 115  23.0 35.0 27.0 1429 262
Marg's Draw Trailhead 54 93 80 131 51 95 30 60 54 90 19 40 6 2.0 34 5.9 108 180 20 4.0 4.0 90 436 77

Carroll Canyontotals 141 104 171 67 300 152 300 118 314 124 137 83 87 64 196 88 260 144 145 109 10 134 0 97 5198 1535
SOLDIER WASH WATERSHED
Sedona Dog Park 45 69 8 142 73 135 71 140 78 150 63 130 43 8.0 48 8.1 72 13.0 35 7.0 9.0 110 579 106
OTHER
Kachina Red Trail 9.8 12.8 11.8 9.6 4.8 6.4 0 55
Kachina Wetlands 11.7 9.4 7.6 6.8 5.6 3.8 0 45
Kachina Pumphouse 19.4 18.4 12.0 13.2 7.8 9.4 0 80
Pine Flats 16.3 9.2 6.8 0 2
OC Mobile Lodge 1 50 1 08 1 10 10 1.0 1 5.2 25 6.0 6.5 4.7 6.5 35 0 30
Jordan Park 91 154 132 231 116 215 94 180 105 190 77 160 36 7.0 98 168 174 200 45 9.0 18.0 110 353 o1
Uptown 89A 63 101 67 110 36 67 36 70 27 50 24 50 16 3.0 20 3.4 30 5.0 10 2.0 2.0 40 76 19
Uptown ParkingLot = 168 283 184 321 179 331 36 120 32 170 110 230 70 130 116 216 174 290 50 10.0 33.0 280 410 135
Thunder Mt Trailhead 79 105 50 85 180 336 36 420 215 380 96 410 152 290 174 302 270 410 75 15.0 26.0 350 671 176
David Tracy 0.2 12 28 4.4 18 1.0 35 36 28 16
Bubbling Pond 7.6 6.2 2 6.2 45 2.6 5.7 5.6 35 3.8 0 2
Page Springs (2) 10 11 1 11 15 11 17 42 0.9 2.0 0 1
Eliphante 1 08 1 30 05 2.0 3.0 0 3

Other su bwatelr;;?:: 402 60 435 76 513 99 202 89 379 8 311 98 274 103 436 143 648 160 180 o1 0 112 0 110 1538 719
GRAND TOTAL 588 180 692 158 886 264 573 221 771 229 511 193 404 174 680 239 989 318 360 | 207 10 254 0 219 | 7315 | 2360
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Appendix B. Water quality resulEs coli turbidity) in Oak Creek
Canyon, Oak Creek in the Sedona area, andamputashes of Oak
Creek in the Sedona area, 2014.

Table B1E. colconcentrations and turbidity for samples collected from Oak Creek Canyon, 2014

Stream  Date Site Name E. coli E. coli Turbidity
Mile (cfu/100 ml)  duplicate (NTU)
41.9 6/11/2014 Below Manzanita CG 7.3 134 1.21
40.4 6/11/2014 Indian Gardens 19.7 2.34
374 6/11/2014 Lomacasi 19.7 2.39
41.9 6/19/2014 Below Manzanita CG 18.1 0.79
40.4 6/19/2014 Indian Gardens 95.9 0.97
37.4 6/19/2014 Lomacasi 18.5 1.24
49.2 6/26/2014  Cave Sprigs 2 3.79
46.3 6/26/2014 Forest Houses 12.2 2.25
43.7 6/26/2014 Slide Rock 4.1 0.87
41.9 6/26/2014 Below Manzanita CG 19.7 17.3 0.91
40.4 6/26/2014 Indian Gardens 20.1 0.54
37.4 6/26/2014 Lomacasi 12.1 0.52
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Table B2E. colconcentrations ad turbidity for samples collected from Oak Creek and tributary washes
in the Sedona areaRed numbers denote exceedance of the water quality standard.

E. coli E. coli
Stream 2014 Sampling (cfu/100 dilution  Turbidity Rainfall
Mile Date Site Name time ml) 1:10 (NTU)  (inches)
374 8/6 Lomacasi 14:30 22.6 2.50 0.75
8/6 Tlaguepaque 14:00 38.4 3.66 0.75
27.9 8/6 Below RRSP 12:50 34.5 1.33 0.75
8/13  Little EIf Wash 8:20 0.0 Eror Nd 2.00
8/13 Below Settlers Rest 6:45 1,011.2 2,143 111 2.00
8/13  Caroll Cyn, Shelby Rd 6:22 >2419.6 3,076 150 2.00
8/13  Carroll Cyn, Shelby Rd 9:02 >2419.6 Nd 2.00
8/13  Carroll Cyn, Chavez Rancl  8:42 2,419.6 Nd 2.00
Rd
8/19  Soldier Wash at Boundary  10:55 1,413.6 1,723 136 1.50
8/19  Soldier Wash at 11:12 >2419.6 4,352 401 1.50
Tlaqupaque
8/19 Little EIf Wash 10:15 1,553.1 1,782 230 1.50
8/19  Shelby Rd 11:07 >2419.6 10,462 159 1.50
8/19  Shelby Rd 13:59 >2419.6 14,136 259 1.50
8/19 Chavez Ranch Rd 10:44 >2419.6 17,329 761 1.50
8/19 Chavez Ranch Rd 13:45 >2419.6 11,199 716 1.50
37.4 8/24  Lomacasi 16:06 65.7 17.7 0.00
31.5 8/24  Crescent Moon 15:13 78.4 19.3 0.00
27.9 8/24  Below RRSP 14:29 47.9 20.9 0.00
37.4 9/1 Lomacasi 10:04 54.6 4.29 0.00
315 9/1 Crescent Moon 10:48 46.4 6.31 0.00
27.9 9/1 Below RRSP 11:45 15.5 4.62 0.00
9/17 Below Settlers Respuddle  13:45 6.3 6.85 0.25
9/17  Shelby Rd puddle 14:00 0.0 0 178 0.25
9/27  Soldier Wash atdy. 16:45 248.1 187 Nd 3.50
9/27  Adante Dr (puddle) 15:33 59.8 246 Nd 3.50
9/27 MeanderWay 16:05 28.8 40 Nd 3.50
9/27  Little EIf Wash (puddle) 17:12 >2419.6 12,997 Nd 3.50
9/27 Below Settlers Rest 16:35 >2419.6 >24,196 Nd 3.50
9/27  Shelby Rd (trickle) 16:15 >2419.6 19,863 Nd 3.50
9/27  Shelby Rd 17:05 >2419.6 19,863 Nd 3.50
37.4 9/28 Lomacasi 8:20 >2419.6 6,567 Nd 1.25
37.4 9/28 LomacasDuplicate 8:20 >2419.6 6,488 Nd 1.25
31.5 9/28  Crescent Moon 9:10 >2419.6 3,654 Nd 1.25
31.5 9/28  Crescent MoofDuplicate 9:10 >2419.6 6,131 Nd 1.25
27.9 9/28 Below RRSP 8:45 >2419.6 3,255 Nd 1.25
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Table B. E. colconcentrations aAndante, Little€Elf, Carroll Canyon at Chavezdd Soldier Wash and
guantity of feces collected from plots @djacent trailat 100 and 500 feet from the trailhead.
(Andante Sugar Loadnd Carroll Canyotrailheads each havepet waste station ®ldier Pasgrailhead

does not have pet waste statior)

Feces Feces Feces Max.E. coli

Waste Piles Wt. Wt. (cful Sampling
Trail Sation #) (Ibs) (02) 100 ml)  location
Andante TraillOO ft Yes 0 0 0 246 Andante
Andante Traib0o0 ft Yes 4 0.16 2.6 246 Andante
Sugarloaf Trail 100 ft Yes 8 0.48 7.7 1,782 Little EIf
Sugarloaf Trail 500 ft Yes 7 0.24 3.8 1,782 Little EIf
Carroll Canyon Trail 100f  Yes 11 0.43 6.9 17,329 CC @Chavez Rd.
Carroll Cayon Trail 500 ft Yes 6 0.28 4.5 17,329 CC @Chavez Rd.
SoldierPass Trail 10fd No 11 0.6 9.6 1,723 Soldier @ bdr.
Soldie Pass Trail 50f No 10 0.25 4 1,723 Soldier @ bdry
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