Water Quality
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IR Bighern €anyon
National Recreation Area



Introduction

¢ Since 1916 the responsibility of the
National Park Service hasi been to
provide for public enjoyment of
AmErica’s greatest naturalland cultural
resoureces while simultaneously
CONSErVINg these reseurces fior filture
generationsH (INPS Organic Act, 191.6)

o Malntainine ar balance BetWeen these
CLWE dilfferent andrsemetimes coniflicting
ePjECtIVEs as BEEn aliiicrii:



Bighorn Canyon NRA

¢ Bighorn Canyon NRA (BICA) was
created in 1966, following
construction of the Yellowtaill Dam on
the Bighern River

¢ BICA |5 involved IR a program (the
Inventery: &t Moniteringl Preogram))
designed te developrand implement
lGRE-tEFMI MONITEKRING Ol PAIFK
FESOUCES



What is the Inventory and
Monitoring Program?

¢ In 1998 the National Parks Omnibus
Management Act mandated that:
“The Secretary shall undertake a
progiram of inventory and monitoring
off National Park System resources to
estaplishr baseline infermation and to
preVideniermatien onr the eng-term
CrendsimrtherconditionreirNational
Parke Sy stem reSeUIrCeS. -




What is an Inventory and
Monitoring Network?

¢ In response to the Omnibus Act,
270+ units of the NPS were
organized into 32 Networks

¢ BICA [s one of three parks) belenging
Lo the Greater Yellowstone InVentory.
and Monitering Network (GRYIN)



What I1s the GRYN?

¢ [he Greater Yellowstone Network is
made, up: of three parks:

— Yellowstone National Park
— Grrand leton National Park

— Bighern Canyoen National  Recreation
Aréd



The Greater Yellowstone Network

I Bighorn Canyon NRA

Il Yellowstone National Park
I Grand Teton/JODR




What has the GRYN done in
BICA related to water quality?

¢ Summarized threats and issues
» SUummarized! historic monitoring

» Recommending moenitering of state
Impaired waters (505 dif streams)

» Recommendingrleong-term
MERIterINGl o VitalFsigns




Threats and Issues

¢ Sediment accumulation

¢ Invasion of non-indigenous plants in
wetland andl riparian areas

o Water quality (bacteria and blue-green
algae) at swimming beaches

¢ LLoss off riparian: habitat due toe trailing ana
drazing

¢ Nen-point pellution: tor Water FrESeURCES
(G@riculttralfchemicals), NULHENTS,
sediment)



Historic Water Quality Monitoring

¢ Sediment accumulation patterns
¢ l[rophic status of Bighorn LLake
¢ Limnologicall studies

¢ Montana Game & Fish

Note: Most of the sampling of physical and chemical
properties of Bighorn Lake occurred shortly after
impoundment.



Bighorn Canyon NRA

= Mines
e Water Quality Stations
Rivers
Streams
ﬁ Lakes
[ ] Hydrologic Unit Boundaries
. Bighorn Canyon NRA
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- Indian Reservation




Bighorn Canyon

e Stations in Park
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Bighorn Canyon

¢ Longterm Stations
Rivers
Streams
ﬁ Lakes
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Review of Historical Monitoring:

¢ Although water quality has been
sampled at many: lecations within
BICA, there are insufficient data to
determine any: leng-term trends



State Impaired \Waters

Impaired Cause for What will be
Waterbody: listing monitored?
Shoshone Fecal Fecal
RIVEr: coliferms colifiorms; £
c0)]]
Bighern River | Nutrenit NICreEEns;
le)zlelinle DERCRICHMECHO

invertebrates




Vital Signs Monitoring

¢ \ital Signs are key elements that indicate the
health off an ecosystem

¢ Vital signs may occur at any level ofi organization
|nclud_|n? landscape, community, population, or
genetic; levels

o [hey may be compositionall (referring tor the
variety of elements in the system)), structural
(refierring| tor the erganization: or pattern: o the
system) for fithctional (referring ter ecological
processes)

¥ Vital signs cant be any:s measuiall efieatuife o5 thie
envirenment thiat proVides insightsi Inter the state
O thie ecosy/stem.



Goals of Vital Signs Monitoring

Provide data to better understand the dynamic nature
and condition of park ecosystems and to provide
reference points for comparisons with other, altered
environments.

Provide; data ter meet certain legal and Coengressional
mandates related te natural reseurce; protection and
VISItor enjeyiment:.

Provide al means) off measuring progress: towards
PEROrMaNCe geals.



Goals of Vital Signs Monitoring
(cont’'d)

Determine status and trends in selected indicators of
the condition off park ecosystems to allow mamnagers to
make better-informed! decisions and to work more
effiectively: with other agencies and individuals fior the
PDEREN off park resources.

Provide earlyswarning off abnormal COnditions off
selected resources tor nelp develop: effective mitigation
MEASUIES and rEAUCE COStS) Off ManadeEmERL.



What Vital Signs will most likely be
monitored in BICA?

¢ Streamflow
o Water chemistry.
¢ River invertebrate assemblages

¢ Algal species composition and
PIeMass

9 Contintious Water tEmperatuie
¢ ReserVvolr elevation
¥ SPrNGS anad SEEps



Monitoring Recommendations for
Bighorn Canyon NRA

1.Permanent monitoring stations should be
established at 3/ to 5 lecations in Bighorn
Lake, located at or' near points: of
maximum: recreational use, such as the
sWimming beaches! at Horseshoe Bend and
at Ok-A-Beh. e stations should be
MenNItered at least guartery: o
temperature, pHi SPECIiic conduictance;
dISSeIVEd OXV/EEN, Major Cations and
aNIoRS, NUtHERES P aCHERS,  aNE CURDIGIEY.



Monitoring Recommendations
(cont'd)

2. Existing water quality menitering
pbeing conducted by the USGS on the
Bighoern and Sheshone Rivers
upstream firom Bighorn LLake should
e supplemented with additional
MONILOrNGE aS NECESSAlY. tor eltaln
guarteriy: fulifstite = analy/ses.



Monitoring Recommendations
(cont'd)

3.Permanent monitoring stations should be
established along smaller tributary
streams draining intor Bighoern Lake,
particularly: iR areas ofif high grazing
Intensity (Crooked Creek, LLayout Creek
and irail Creek). These streams should be
Sampled! for tEmperature, P, SPECITIC
conduUctance, disselved oxygen, RUtrients;
PACtEriar and thirbIdiitysen ateast a
quUarteriNA IDasisk



Monitoring Recommendations
(cont'd)

4. Monitoring of the riparian and
stream chamnnel conditions and
PENLRIC macreinvertebrate
populations should be conducted at
pErmanently, established: sites; aleng
streams Impacted by, dirazingl and
along relatively: tninmpactear streams.
Potentiallyssuitalermpactear SItes
aie located alonael Crooked Creek:
EaVeut Creek anad irailf Creeks




Monitoring Recommenaations

¢ [he GRYN is presently in the process
of designing a statistically valid
sampling scheme, fior monitoring
water quality, related vital signs in
Bighornar Canyomn. Hopefitlly, pilot
menIterng WillSsegintin: 2005;



Availability of Monitoring Data

¢ Data collected by the Inventory and
Monitoring Program will be uploaded

to EPA’s STORET database, and
aVailable toe the public.




For more information:

¢ Susan E. O'Ney

¢ (307) 739-3666

¢ SuUSan,_ 0’ nNey@nps.goV.

y REEPE //matluke. nPSs. gov/my/ Units/diFyn




