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2.0EXECUTIVE SUMMARY

Streams and rivers are importantresouteesa r e vi t al t o Moarevaduada 6 s
for recreatiorincluding fishing, swimmingndboating Theyare also valued fgsroviding

drinking waterandfor supporing otherbeneficial uses such as agriculture, industry and aquatic
life. Increass ofhuman population iMontanawill likely increase the demand foftureland

and water usesndaffect thewaterquality and quantity obur streamsndrivers.Our intent for
establishinga statewidewater qualitymonitoring(SWM) network wado provide resource
managers and the public a consistent and-teng sourcef informationon water qualitystatus
and trendso that they could make betieformed decisions about theimportantresourcs.

This comprehensiveeportprovides informatioron the water qualitgndbiological
characteristic®f 53 sites that afecated on major streams and rivers throughout the State of
Montanaandincludesthe followingtechnical repog

e Water-quality characteristics of Montana streams in a statewide monitoring
network, 19992003 This report describes the water quality, flow and loading
characteristics.

e Summary of aquatic invertebrate data from the Montana statewide monitoring
network, 20013-2005 This reportprovides an analysis and interpretation of the
macroinvertebrate communities.

e Support of aquatic life uses atstations in the Montana statewide monitoring
network based onfeatures ofbenthic algaeassociations, 2002005 This report
provides an analysis and interpretatadrihe algae communities.

¢ Invertebrate and periphyton assessment methods for Montana streams: A study of
site ranking, variability, and method agreement in the statewide monitoring
network. This report compares maxgnvertebrate and periphyton biological assessment
results.

e The Montana Department of Environmental Quality statewide monitoring project:
Escherichiacoli 20032005. This report provides an analysis and interpretaticthe
bacteria results.

The technical reports are organizedifmeemajor drainage bassd Missouri, Yellowstone, and
Columbia and includgahe evaluation of data collected fraites orthe mainstens andtheir
major tributariesln addition, hebiological reports are organized legaegions.

This comprehensiveeport also includesmformation onthe amount ofrace meta found in the
bed sedimentandincludessite summaries for &hfixed-station sitehat was sampled.he site
summaries provide larief descriptionand interpretation of the water quality and biological
characteristicsEach site summargisoincludes a photoof the sampling locatigra summary
table with water quality informatigand links to our databasddie intent of the sitsummaries
is to present the informatiom & waywhere itcan beeasilyused tcevaluatehe condition of

eco



stream or river at that locatiofite sumnaries can be accessadingthe hyperlinks providedon
amap of MontangFigure 4).




3.0INTRODUCTION

Streamsand riversare important and valued resowsae Montanathatareoftenimpacted by

land and watedevelopnent Demands on these water resources will increase over time as the
population grows and associated resourceldpugent expandg-or this reason,amprehensive
baselinanformationis neededo evaluate stream and river conditions and make resource
management decisioriBo address this issulkbe Montana Department of Environmental Quality
(MDEQ) partnered with the 1$. Geological Survey (USGS)and and Water Consulting, Inc.
and the University of Montana 1998to develop astatewidestrategy tanonitorthe status and
trends ofstream and river water qualifambing1999;Watson 2000; Anderson 2000).

The SWM retwork wasinitially implemented in 1999 andcludes 53 fixed-stationsites(Figure
4 andTable 3. The network represesithree major river basins in Montahavissouri,
Yellowstone, and Columbéawith siteslocatedon mainsteraand major tributarieslhe data
provided in this report were collecttdm 19992005 The report includes interpretat®af the
physical, chemicahndbiological data

The SWM network was concepally designed to be operated a longterm and ongoing basis,
pending availability of fundingLambing, 1999; Anderson 2000; Watson 200®)e intent was

to develop a statewide monitoring (SWM) netwtwlcollect and provide baseline water quality
information that would assist ingtdevelopment and implementation of effective water quality
management plans for maintaining letegm beneficial uses of Montana streafiewever,the
network wagemporarilydiscontinuedn 2006 so thathe data and information thaeve

collected by tk projectcould be evaluatedruture fixedstation monitoring will be dependant
upon fundingpriorities




4.0PURPOSEAND SCOPE

Mo nt an a deaworB Wagmplementedy theMDEQ and USGSn 1999 to help meet
Clean Water ActCWA) requirements to monitoassess and report to the public on the
condition of State watelgl0 CFR 130.4(a); 40 CFR 130.8(b)(I)he networkwasdesigned to
helpmeet the following objectives

Documentargestream and rivelbaseline watequality conditions
Track annal variatons in water quality and biological conditions
e Establish @aselinedataset that could be used for future assessment ectdéomgrends
in water quality
¢ Evaluateattainment of water quality standards
Identify locations in need of additional attention
¢ Provide background data for planning and evaluatiager qualitystandards and
assessment methods.
e Inform the gener al publ i c ladesireams andrigerswat er

Chemical, physical and biological dateere collected from mosf ¢the largestreans and rivers
thatare located itMontana This comprehensiveeport provides aanalysis andhterpretation of
thewater qualityand biologicabdata that were collectdtbm 19992005.




5.0DESCRIPTION OF THE STUDY AREA

Thefixed-statian siteswithin the SWM networkaredistributed within the Missouri,
Yellowstone, and Columbia River basins in Montand are locatedithin the Rocky
Mountain, IntermountairValley and Prairies FoothilandPlains Ecoregion$ (Figures 1 and?).
The wate quality and biological datand interpretationaresegregated by these major river
basinsand ecoregiond he interpretations are based on water quality standards and criteria
which vary on thevateruse classifications (Figuand Table L Specificsurface water use
classifications can be foundARM 17.30.601 et segAdditional detailed descriptions of the
study area are available withtimetechnical reports.

Figure 1. Montana River Basins(Source Lambingand Cleasby006)

! (Woods et al. 1999) The ecoregions have been revised by U.S. EPA and no longer includes the Intermountain
Valley and Prairie Foothills Ecoregion.
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http://www.epa.gov/wed/pages/ecoregions/level_iii.htm

Table 1. Surface water use classifications for streams that were sampled by the statewide
monitoring network.

Stream | Designated Uses

Class

A-1 Waters classified AL are to be maintained suitable for drinking, culinary and food processing purposes after
conventionalteatment for removal of naturally present impurities. Water quality must be maintained suitable
bathing, swimming and recreation; growth and propagation of salmonid fishes and associated aquatic life, w|
and furbearers; and agricultural and istlial water supply.

B-1 Waters classified B are to be maintained suitable for drinking, culinary and food processing purposes, after
conventional treatment; bathing, swimming and recreation; growth and propagation of salmonid fishes and
associated agtic life, waterfowl and furbearers; and agricultural and industrial water supply.

B-2 Waters classified 8 are to be maintained suitable for drinking, culinary and food processing purposes, after
conventional treatment; bathing, swimming and recpeatjrowth and marginal propagation of salmonid fishes g
associated aquatic life, waterfowl and furbearers; and agricultural and industrial water supply.

B-3 Waters classified 8 are to be maintained suitable for drinking, culinary and food progegsiposes, after
conventional treatment; bathing, swimming and recreation; growth and propagationszimamid fishes and
associated aquatic life, waterfowl and furbearers; and agricultural and industrial water supply.

C-1 Waters classified @ areto be maintained suitable for bathing, swimming and recreation; growth and propaga
salmonid fishes and associated aquatic life, waterfowl and furbearers; and agricultural and industrial water s

C-3 Waters classified @ are to be maintainesbitable for bathing, swimming and recreation, and growth and

propagation of nosalmonid fishes and associated aquatic life, waterfowl and furbearers. The quality of these
is naturally marginal for drinking, culinary and food processing purpagesulture and industrial water supply.
Degradation which will impact established beneficial uses will not be allowed.




6.0DATA COLLECTION AND ANALYSIS

6.1 Design ofthe Statewide Monitoring Network

The SWM network was designed to provide a systecnaieasure of water qualignd biological
conditionthat would allow for characterization of current conditiohfarge streams and rivers
across the State, as well as provide a reference to assesssawangme. Sites were selected to
represent thepper and lower mainstem segments of the three major river basins in Méntana
Missouri, Yellowstone, and Columidaand major tributaries to these rivéFsgure4). Sites

were monitoed by USGS at locations thaad active USGStreamflowgaging stationghat
providad quantitativestreamflow informatiorto enhance the ability to understand how water
guality varies in response to changing flaesefixed-stationsitesare considered to be
integrator siteandwere chosen teeflect the cumulative condition of the entire watersHHeQ
added severaupplementary siteds the SWM networkn 2002 and 200&hatwereeither at
ungaged locations or wenpstream fronanintegrator site to help determine how water quality
and biologichconditionschangé from upstream to downstream locatioBglogical sampling
occurred atnost ofthe sites withinthe SWM network

A pilot study was conducted in 1999 by DEQ and the USGS National Water Quality Assessment
Program (NAWQA) to compare amyaluate biological sampling methodis 2000, the pilot

study results were used to select the biological sampling methods for the SWM network (Bahls
2000; Pfeiffer et. al. 2000; Watson 2000he methods that were chosen were utilized during the
20012006 field seasons to collect macroinvertebrate, periphyton and chlorophyll data at most of
the fixedstation sites (excluding large rivers).

A total of 53 fixedstation sites were monitored by the SWM netwdiiggre4 andTable?2).

The USGSmonitoredwater quality and flow at 38 integrator sifemm 19992003at least three

times per year during spring runoff and once during the summer when the stream was at or near
baseflow conditionsThe USGSandyzed thewater quality samples for common ions, nutrients

and trace metal§ hey alsocollected continuous water temperature data at 26 sites from April
through SeptembeMost of the integrator siteendfifteen additional sites wer@somonitored

by DEQ from 20022005to assess biological conditioaad to collect additional water quality
data.More detailednformation abouthe data collectioreffortsare provided in Table 2.
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Figure 4. Map of Montana map with fixed-station site locations(Site locations are identified in Table 2 and site summarees
contained in Appendix E
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Table 2 Site identification and data collected by the Montanastatewide monitoring

network
Site| STORET / USGS
Basins # Station ID Waterbody Parameters
1 MOZEYHDRO1 Beaverhead River near Dillon B, C, M, P, Wa2
2 MOSEEANWROT Beaverhead River at Twin Bridges B, C, M, P, T, W2
3 MOIBGHLRO1 Big Hole River near Wise River B, C, M, P, Wa2
4 MOZBGHLROZ Big Hole River near Twin Bridges E, T, M, P, W02
5 MOSJEFFRO1 Jefferson River near Three Forks B,C M P, S T W31, Wa2
6 MOSMADMNRON Madison River near Three Forks B, C, M, P, Wa2
T MOSGALLRO1 Gallatin River at Logan oM P, S, T, W0 K
8 MOSGALLROZ Gallatin River near Three Forks B, C, M, P, Wa2
9 MO9MISSRO1 Missouri River near Tostan T, Wi, ®
10 MOZPRPECO1 Frickly Pear Creek near Clancy B, C, M, P, 5, WO, YWwo2
11 MIZDREMNRO1 Dearborn River at Craig B,C M P, S T W31, Wa2
12 M10SMTHROT Srith River at Eden Bridge B, M, P, Wa2
Missouri 13a MI13SUNRON Sun River at Sun River B, C, M, P OWE2
River Basin | 13b USES06052000 Sun River near “aughn T, Wi
MM1ATETORO Teton River near Loma oM P, S,
14 MMIATETORODZ Teton River near Loma - 174 mi upstreamn from rec site B,C M P, S T W31, Wa2
15 M22JUDRO1T Judith River 2 mi ufs confluence wf Missouri R B, C, M, P, T, WA, WWE2
16 M24MUSSROT Musselshell River at Harlowton E, T, M, P, W2
17 hM2EMUSSRO1 Musselshell River near Moshy B,C M P, S T W31, Wa2
18 MMIFPEOPCO1 Feoples Creek near Dodson LM, P,WOT, K
19 M4ASMILKROZ Milk River at Bjornbery Bridge C,oM P
20 MASMILKREON Milk River at Mashua B, M, P, S T, W31, Waz2
21a MA4TPOFPROT Foplar River near Scoby B, C, M, P, S Wa2
21b USGS06151000 Foplar River at Poplar T, ¥
22 MS0OBEMDYCO1 Big Muddy Creek near Culbertson O, B S
23 MS1TMISSRO1 Missouri River near Culbertson P, T,Wia1, ®
24 YO3IYELLRO1 Yellowstone River near Livingston oM P, T, W0, R
25 YO3SHIEROM Shields River near Livingston B,C M P, S T W31, Wa2
26 YO3IBOULROM Boulder River at Big Timber B, M, P, S T, WA, Waz2
27 YD4STILRO1 Stillwater River near Abhsarokee B, C, M P S T, WO, Woz?
28 YOARCLFYRO1 Clarks Fork of Yellowstone at Edgar B,C M P, S T W31, Wa2
29 Y11BGHRKNRO1 Bighorn River near Hardin B, C, M, P, Wa2
Yellowstone| 30 Y17BIGHD1 Bighorn River at Bigharn B, C MM P ST, WA, W2
River Basin| 31 Y17ROSECO1 Rosebud Creek at Rosebud B, C, MM P, S WA, W2
32 YI15TOMNGRO1 Tongue River near Stateline C, M, P, R
33 YI1BTONGRO1 Tongue River near Brandenbury B, C, M, P, Wa2
34 W17 TOMGROM Tongue River at Miles City B, M, P, S T, WA, Waz2
35 Y1gPOWWDRO1 Powder River near Moorhead B, C, M, P, W03
36 Y21POWDRED Fowder River near Locate B, C M, P, S, WO, W2
37 YZ23IYELLROM Yellowstone River at Sidney LM, P,WOT, K
38 KMKOOTRO1 Kootenai River near Libby Dam oM P, T, W0, R
39 KO2FISHROM Fisher River near Libby B, C M, P, S, WO, W2
40 KO YALMKROT Yaak River near Troy E,C, M, P, S, T, Wa, Wiz
41 COILTELRO1 Little Blackfoot River at Garrison B,C M P, S T W31, Wa2
42 COZROCKCO1 Rock Creek near Clinton B, C, M, P, 5, WO, YWwo2
43 CO2CKFKROZ Clark Fork River at Turah Fishing Access B, C, M, P, 5, WO, YWwo2
44 CO3BLACROM Blackfoot River near Bonner B, M, P, S T, W31, Waz2
Columbia | 45 COSBITREOM Bitterroot River near Darby B, C, M, P, W2
River Basin | 46 COSBITTRO1 Bitterroot R near Missoula aby bridge on N Ave B, C MM P ST, WA, W2
47 CO4CKFKROM Clark Fork River at S5t Regis B, C M, P, S, WO, W2
48 COBMFIKFRO1 MF Flathead River near Columbia Falls B, C, M, P, 5, WO, YWwo2
49 COFMFKFRO1 MF Flathead River near YWwest Glacier E, C, M, P, S, W21, WWo2
50 COBFRSFEDT SF Flathead River near Spotted Bear B, C, M, P, Wa2
51 CO9WWHTFROM Whitefish River near Kalispell B, C M, P, S, WO, W2
52 CloswWwWARNRO1 Swan River near Bigfork B,C M P, S T W31, Wa2
53 CI12FLATRO1 Flathead River near Perma C,oM, P, T, WA, X

B = 20032005 Bateria data collected by DEQ one time per year.

C = 20012005 Chlorophyll data collected by DEQ one time per year

P = 20012003 Periphyton data collected by USGS one time per year.

M = 20012005 Macroinvertebrate data collected by DEQ one time per year.
S=2001 Sediment metals data collected one time per year.

T = 19992003 Continuous temperature data collected during the summer by USGS.
WQ1 = 19992003 Water quality data collected by USGS four times per year.

WQ2 = 20042005 Water quality data collectegt DEQ one time per year

X = Biologicalmonitoring abandoned

11



6.2 Methods of Sampling Collection, Processing, and Analysis

The USGS colleedand analyzed water quality samples for common ions, nutrients and trace
metals at 38 integrator sites following US@rotocolgLambingand Cleasb006. In addition,
DEQ collecedfield chemistryandhabitat dataand water column, bed sediment, chlorophyll,
bacteria, attachedlgae (periphyton) and macroinvertebrate samples using the following DEQ
standard operatingrocedures (SOPsihich can be found at
http://deq.mt.gov/wqinfo/QAProgram/default.mcpx

Field Chemistryi SOP 11.7.1Horiba Water Quality Checkér auto calibration

Water Columri SOP 11.91; Grab Samples (Streams).

Bed Sedimenit SOP 11.8.5Sediment Collection for Trace Metal Analysis

Clorophylli SOP Revision WQPBWQM11;2.1Rock Sampling Method

Bacteriai SOP Revision WQPBWQM14 Sample Collection, Handling and Analysis
of Eschericha Coli

Periphyton- SOP 12.1.2.1Field observationsSOP 12.1.2.£€£omposition and Structure
Macroinvertebrate SOP Revision WQPBWQMO09:2.1 Hess Sampling MethoHour
composite Hess samples were used for sites that had riffle/run preva@énteavelng

Kick Net MethodThe traveling kick net method was used for sites that had glide/pool
prevalenceAttachments 2 andi3macroinvertebrate habitat assessment $onrare

filled out each year for all sites where macroinverteBnatre sampled

Field chenistry measurements were takand chlorophyll and macroinvertebrate samples were
collectedoy DEQonce each year during the summer from 22005.Attachedalgae samples
were collected once each year during the summer from-2003.Replicatebacteria saples
were collected from each site once each year during the summer frol2@QEREomposite
bedsediment samples were collected once in 200frdsemetals analyss. Water column
samples were collected by DEQ during 2004 and 2005 at the same tiogdaibsamples were
collected All water column, chlorophyll and bestdiment samples that were collected by DEQ
wereanalyzedoy theMontanaDepartment oPulic Health and Human Servicd38RHHS)
EnvironmentalLaboratoryMacroinvertebrate samples wereazed by Rhithron Associates.
Attachedalgae(periphyton)samples were analyzed blannaea

6.3 Quality Assurance

A sampling and analysganwas writtenfor collecting field data and sampl&slowing DEQO s
standard operating procedurBsiplicate senples were collectedach field seasofield
equipment wascalibrated each day. Data wesviewedby the project anduality assurance
officers. Field personnelvere trained and field audits were condudiggrofessional staffA
chain-of-custody brmwas used tadocument thelelivery of biological and water quality
samples to th@aboratoriesThe USGSfollowed theirown quality assurance protocdisr
collectingandanalyzing thechemistrysamplesThe State Environmental Laboratory followed
their quaity assurance program manual (revision 4) for the water quality samples that were
collected by DEQ (DPHHS 2003Jhe biological laboratories followed their individual quality
assurance protocols for analyzing the biological samples that were collect&{by D

12
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7.0SITE SUMMAR IES

Site summariewere writtenthat describe the water quality and biologida@cteristicgor
each fixedstation site Thar locationscan be viewed on a map of Montgirdgure4). The site
summariesre provided in Appendix E.

The primary objective of the Clean Water ACWA) is to restore and maintain the chemical,
physical and biological integrity of the Nation's waté&ist this reasonDEQ generallyconducts

stream assessmaerttyevaluatinga combination otthemical, physical and biologicdata

Hence this report provides a summary of the chemical, physical and biological data for each site.

Biologicalintegrityis defined as the capability of supporting and maintaining a balanced,
integratel, adaptive community of organisms having a species composition, diversity, and
functional organization comparable to that of the natural habitat of the region (Karr and Dudley
1981).0ften the focus of a stream assessment is to evaluate the biologigatynThis is
becausehe assessment biologicalintegrity providesa direct measure of aquatic lileneficial
uses The assessment of biologi@cmmunities isalsoused tahelp identifywater quality
stressorsFor examplean evaluation of thbiologicalcommunity often revea whennutriens,
sedimenttemperatureor toxic metalsare causing water quality degradatibor this reason
interpretations of the biologicdataare included within the site summari8sief interpretatios
of the chemiBy and physical conditions aa¢soprovided inthe site summaries and in
AppendcesB andC.

The site summaries provide informatianoutthes t r echeméa, physical, and biological
integrity. This informationcanbe used in combination &valuatehe condition of the stream at
the location where the information was collectBde site summaries include a brief
interpretation of the water quality and biological conditions, a table that provides physical and
water quality data, and a photo of the pling location.In addition, the site summaries include
the station id numbers for each sampling locatmbe used forthE PA 6 s SDaaRET
Warehousat http://www.epa.gov/storet/dw_home.htrithe pecific URL addresses for each
site for theUSGS National Water Information System databssdso listed in Appendix.E
Additional information can be found at tMontanaClean Water Act Information Center
(CWAIC), whichprovidesinformation on thevate quality as it relates to water quality
standards. CWAICan be accesseddtp://cwaic.mt.govandMo n t a rater@salityw
standardgCircular DEQ7) can be accessedhttp://deqg.mt.gov/wginfo/standards/default. mcpx
Also, fishery information is provided withirhe Montana Fisheries Information Syst@wt-ISH)
databasand can be accessedép://fwp.mtgov/fishing/mFish/
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8.0TECHNICAL REPORTS

This comprehensive report inclusféve technicalreportsthat describend interprethe water
guality and biological taracteristic®f the fixed station sites that were sampled bySta¢ewide
Monitoring Nework. Additional technical reports may be added in the futline. following
providesthecitations, summaries antlyperlinks forthetechnical repog The summariewithin
this reportarecopiedfrom the technical reports.

8.1 Water Quality Report

Water-Quality Characteristics of Montana Streams in a Statewide Monitoring Network, 1999
2003 (ttp://pubs.usgs.gov/sir/2006/5046

Summary

A statewide monitoring network of 38 sites was operated durin@2003 in cooperation with

the Montana Department of Environmental Quality to provide a broad geographic base -of water
guality information on Montana streams. The purpose of this report is to summarize and describe
the waterquality characteristics for tise sites. Samples were collected at U.S. Geological

Survey streamflowgaging stations in the Missouri, Yellowstone, and Columbia River basins for
stream properties, nutrients, suspended sediment, major ions, and selected trace elements. Mean
annual streanidws were below normal during the period, which likely influenced water quality.

Continuous watetemperature monitors were operated at 26 sites. The median of daily mean
water temperatures for the JuAagust summer period ranged from 12Gat KootenaRiver

below Libby Dam to 23.0C at Poplar River near Poplar and Tongue River at Miles City. In
general, sites in the Missouri River basin commonly had the highest water temperatures. Median
daily mean summer water temperatures at four sites (Jeffergenri®iar Three Forks, Missouri

River at Toston, Judith River near Winifred, and Poplar River near Poplar) classified as
supporting or marginally supporting celchter biota exceeded the general guideline of 10.4

for cold-water biota. Median daily meaarperatures at sites in the network classified as
supporting warrwater biota did not exceed the guideline of 2&7for warmwater biota,

although several sites exceeded the waater guideline on several days during the summer.

Nutrient concentrationgenerally were lower in the Columbia River basin compared to the
Missouri and Yellowstone River basins. Dissolved nitrite plus nitrate concentrations did not
exceed the State of Montana hunrteealth standard for drinking water of 10 milligrams per liter
(mg/L) nitrate as nitrogen (N) at any site in the network. Total nitrogen concentrations at
network sites ranged from 0.043 to 3i@/L as N and exceeded the ecoregion guideline of
1.50mg/L for the prevention of eutrophication at several sites in theoMiisand Yellowstone

River basins. In the Columbia River basin, concentrations of total nitrogen exceeded the State of
Montana seasonal numeric standard of 018QEL in about 2%ercent of the samples from two
sites on the Clark Fork. Total phosphorusaantrations ranged from <0.01 to 15:/L;
concentrations at most sites in the Missouri and Yellowstone River basins occasionally to
frequently exceeded both the general and ecoregion eutrophication guideline concentrations of
0.10 and 0.078ng/L, respegvely. Total phosphorus concentrations at sites in the Columbia
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River basin only infrequently exceeded the general eutrophication guidelines. Alpmrcébt
of the samples collected at Clark Fork at Turah Bridge and abqer2ént of the samples
colleaed at Clark Fork at St. Regis exceeded the seasonatspactiic numeric standards of
0.020mg/L and 0.039ng/L, respectively, for total phosphorus.

Suspendedediment concentrations varied widely at individual sites and among sites, ranging
from 1 t025,400mg/L. Suspendedediment concentrations commonly were lower in the
Columbia River basin compared to the Missouri and Yellowstone River basins. Median
suspendedediment concentrations exceeded a@fiL at several sites in the Missouri and
Yellowstore River basins; median concentrations in the Columbia River basin generally were
less than 1@ng/L. Overall, Powder River near Locate had the highest suspsededent
concentrations in the network, with concentrations exceeding :000in 25 percentfathe
samples.

Dissolvedsolids concentrations ranged from 23 to 6,8@fJL across the network. Samples from
several sites in the Missouri and Yellowstone River basins had distinctly elevated concentrations
relative to other sites and occasionally to érexgtly exceeded a general irrigation guideline of
1,000mg/L. Three sites (Musselshell River at Mosby, Rosebud Creek near Rosebud, and Powder
River near Locate) exceeded the guideline in more than 75 percent of the samples. Three other
sites (Peoples Crealear Dodson, Milk River at Nashua, and Poplar River near Poplar) exceeded
the guideline in 25 to 5percent of the samples. No other sites exceeded the general irrigation
guideline for dissolved solids. Sodium adsorption ratio (SAR) values ranged frarto<(2

across the network and exceeded a general irrigation guideline of 7 at several sites in the
Missouri and Yellowstone River basins. SAR values at Rosebud Creek near Rosebud commonly
exceeded and Powder River near Locate occasionally exceeded técratandards of 4.5 and

7.5, respectively, established for SAR in those watersheds during the irrigation season.

State of Montana humamealth standards for drinking water for tetatoverable cadmium,
chromium, and nickel were exceeded only infreglydm¢ concentrations in samples from across
the network; standards for copper and zinc were not exceeded. One or more sites in each of the
three major river basins had sample concentrations that occasionally exceeded thbdalthan
standard of 18 microgms per liter (ug/L) for arsenicevised standard is 10 ug/Mhe arsenic
standard was exceeded in almost all samples from Missouri River at Toston and in about one
half of the samples from Yellowstone River near Livingston. Both sites receive geothermal
waters enriched in arsenic from Yellowstone National Park. Concentrations ettaiaérable

lead in one or more samples from each major river basin occasionally exceeded the human
health standard of 3}5g/L for lead; concentrations exceeded the stahohaabout 2%ercent or
more of the samples from Prickly Pear Creek near Clancy and Powder River near Locate.

Comparisons of traeelement concentrations to general aquiifiicstandards (based on average
hardness) indicate that chronic standards weceexled infrequently at many of the network

sites and acute standards were rarely exceeded. Adjtmttandards for arsenic and chromium

were not exceeded; chronic and acute standards for cadmium, nickel, and zinc were occasionally
exceeded. In contrgsibout onéhalf of the sites in the network had one or more samples with
concentrations that exceeded either chronic or acute adjimstandards for copper. Chronic

and acute standards for copper were exceeded most commonly in samples from Clatk Fork
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Turah Bridge. About onalf of the sites had one or more samples with concentrations
exceeding the chronic standard for lead; Prickly Pear Creek near Clancy exceeded the standard in
about 50 percent of the samples.

General estimates of mean annuatkaf selected constituents transported during P83

were used to assess relative contributions from upstream source areas compared to the load at the
most downstream site on the mainstem. The largest mean annual loads of total ammonia plus
organic nitogen from upstream source areas in the Missouri, Yellowstone, and Columbia River
basins, respectively, were transported past Missouri River at Toston {an)0Bighorn River

near Bighorn (1,26@ns), and Clark Fork at St. Regis (1,260s). A simila pattern occurred

for loads of total nitrogen. The largest mean annual loads of total phosphorus from upstream
sources in each major river basin were transported past Missouri River at Tostton&39
Yellowstone River near Livingston (57@ns), and @ark Fork at St. Regis (188ns).
Suspendedediment loads varied substantially among sites, with the largest mean annual loads
from upstream sources in each major river basin transported past Milk River at Nashua
(319,000tons), Powder River near Locdte400,00ons), and Clark Fork at St. Regis
(146,000tons). Dissolvedsolids loads also varied widely among network sites, with the largest
mean annual loads from upstream sources in each major river basin transported past Missouri
River at Toston (682(IDtons), Bighorn River near Bighorn (1,410,000s), and Kootenai

River below Libby Dam (1,230,000ns).

Annual loads of trace elements were estimated for-tetalverable arsenic and copper, except

for sites where a large number of samples had coratiEms less than the laboratory reporting
level. The largest mean annual arsenic loads from upstream sources in the Missouri,
Yellowstone, and Columbia River basins, respectively, were transported past Missouri River at
Toston (109 tons), Yellowstone Rivnear Livingston (62.tbns), and Clark Fork at St. Regis
(9.53tons). The Missouri River at Toston had a notably larger arsenic load than any other
network site, with more than Q&rcent being contributed by the Madison River basin, which
receives larg volumes of arserienriched geothermal waters from Yellowstone National Park.
Similarly, a large arsenic load was estimated for Yellowstone River near Livingston, which also
receives geothermal waters from the Park. The largest mean annual coppevloagsstream
sources in each major river basin were transported past Missouri River at Tostdor{$j3.6
Yellowstone River near Livingston (18t@ns), and Flathead River at Perma (34r&%).

8.2Macroinvertebrate Report

Summary of Aquatic InvertebratData from the Montana Statewide Monitoring Network, 2001
2005(http://deq.mt.gov/wginfo/standards/pdf/SWMReportFinal pdf

Summary

Aquatic invertebrate samples and habitat assessdata were collected at 46 fixed stations

from 2001 to 2005. Stations were part of the Montana statewide monitoring network, and were
located in 3 ecoregions in the State: the Montana Valley and Foothill Prairies (MVFP) ecoregion,
the Mountain ecoregits, and the Plains ecoregio@ampling procedures, sample processing

and analysis, and habitat evaluation were conducted according to Montana Department of
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Environmental Quality (MDEQ) standard operating procedures. Two hundred anditgrty

taxa of agatic invertebrates were identified from the 199 samples included in this study. Metric
measures of taxonomic and functional composition, tolerance and sensitivity, physiology and
habitus were calculated based on invertebrate assemblages identifiedsarapté Certain

metrics were integrated into established bioassessment indices and the resulting index score for
each sample was compared to values representative of reference condition in each ecoregion.
Three such indices were used in this study: the RIVffelex (Bollman 1998), the MDEQ index

for Mountain ecoregions (Bukantis 1998), and the Plains indices (Bramblett et al.) Comparisons
were expressed as percent of maximum index score, and these were used to characterize
biological integrity at each statioMountain ecoregion sites were assessed with 2 indices

(MVFP and MDEQ), and these results were compared. Geographic variation in index
performance over ecoregions and watersheds was examined. When the MDEQ index was used,
Mountain ecoregion sites yieldsgynificantly lower scores than the Plains region or the MVFP.
When the MVFP index was applied to the data, the Mountain region sites gave significantly
higher scores than the other 2 regions. While there were no significant differences in mean
assessmersicores among ecoregions, watersheds did demonstrate differences. Watersheds also
produced significantly different scoredbe Columbia River basin produced the highest mean
bioassessment score, and the Yellowstone River basin produced the lowest mean score
Temporal variation in index performance over the entire data set, as well as over each watershed
and ecoregion, was also examined. There were no significant differences in mean bioassessment
scores among years.

Sites were stratified by watershed andregion, and ranked based on the characterizations of
biologic integrity. Individualprovisionalmetric indicators of specific stressors (sediment,

nutrient enrichment, dewatering and/or thermal stress, and metals contamination) were examined
to determingorobable causes of impairment at each station. Water quality and habitat issues
suggested by the invertebrate assemblages were summarized for each river basin.

Only 5 sites in the statewide monitoring network did not exhibit defingregisionalmetric
responses suggesting impairment by specific stressors. Two of these sites are located in the
Missouri River basin: Big Hole River near Wise River and Judith River near mouth. The other 3
sites are located in the Yellowstone River basin: Boulder Rivemrneath, Stillwater River near
Absarokee, and Tongue River near Brandenburg. Overall ranking of statewide stations placed
North Fork Flathead River near Columbia Falls best among sites; Big Horn River near Hardin
gave the worst result. Nutrient enrichmerasthe most frequently detected specific stressor (39
sites), followed by sediment deposition (18 sites). Effects associated wipaoific habitat
disruption were noted at 45 sites.

Nutrient enrichment appeared to be the most common stressor aébre¢ée assemblages in

both the Missouri River and Columbia River basins. Sediment deposition appeared to be the
most common stressor in the Yellowstone River basin. Evidence of stress which may have been
due to dewatering and/or thermal extremes was carynemcountered among Yellowstone

River basin sites. Metals contamination was detectable at a single site (Prickly Pear Creek near
Clancy).
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Habitat assessments were variable among years at each site; scores for Plains regions sites in
both the Missouriad Yellowstone River drainages varied most from year to year. Scores for
sites in the Columbia River basin were least variable among years. Montana Valley and Foothill
Prairie (MVFP) ecoregion sites within the Yellowstone and Missouri River basins wege mor
variable than MVFP sites in the Columbia River basin. Mean habitat assessment scores for all
watersheds were significantly lower in 2003 than in other y&arslar to bioassessment results,
the Columbia River basin produced the highest mean habitssasent score, and the

Yellowstone basin produced the lowest mean score.

8.3 Periphyton Report

Support of Aquatic Life Uses at Stations in the Montana Statewide Monitoring Network based
on Features of Benthic Algae Associations, 20005.
(http://deg.mt.gov/wginfo/standards/pdf/swmonitoringperiphytonrpy. pdf

Summary

Samples of benthic algae were collected at 53 statewide monitoring sites in Montana from 2001
through2005. Two types of benthic algae samples were collected: (1) chlorophyll samples for
estimating algal standing crop, and (2) periphyton samples for determining the taxonomic
composition and structure of benthic algae associations. Periphyton and chiwapiples

were collected and analyzed following MDEQ standard operating procedures. Selected algal
association metrics, based on species composition and relative abumndaeogenerated from
periphyton samples. Metric values were compared to estabtisitexia (thresholds) to evaluate
biological integrity, support of aquatic life uses, and possible cause(s) of impairment. Metric
values for each site were standardized and averaged and sites were ranked based on these
average standardized values. Pransi discriminant analysis models were also applied to
ascertain probability and cause of impairment. Chlorophyll standing crop values were compared
to MDEQ criteria for support of aquatic life and aquatic recreation uses. Water quality issues
suggested bthe benthic algae are summarized for each river basin.

Thirty-four genera of soft algae ranked 1st, 2nd or 3rd in biovolume in the 119 periphyton
samples collected from statewide monitoring sites. The two most common groups of soft algae
among the tophree producers of biovolume were green algae (Chlorophyta) and cyanobacteria
(Cyanophyta). Other groups, including red algae (Rhodophyta), yellean algae

(Chrysophyta), and brown algae (Phaeophyta), were also present.

Diatoms (Bacillariophyta) werer@sent in all 119 periphyton samples and they ranked 1st, 2nd
or 3rd in biovolume in all but 6 of these samples. 513 diatom species in 89 genera were
identified and counted. Only five sites in the statewide monitoring network were without stress
as indicaed by calibrated diatom metrics and all five of these sites are below dams. At the
remaining sites, sediment was the most frequent identifiable cause of impairment (23 sites),
followed by organic nutrients (17 sites), and metals (5 sites). Other cawste=sef including
natural causes, were documented at 38 of the 53 sites.
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Chlorophyll values that indicate nonsupport of aquatic recreational uses, including aesthetics,
were measured at 13 sites. Partial support of recreational uses was indicatedaphghlo
standing crops at several other stations. Large chlorophyll standing crops suggest elevated
concentrations of inorganic nutrients.

Among mountain streams in the Missouri River Basin, Dearborn River near Craig and Sun River
at Sun River ranked higst in terms of average standardized metric scores. At the other end of
the impairment spectrum, Prickly Pear Creek near Clancy rated poor. Among plains streams in
the Missouri Basin, Missouri River near Culbertson and Musselshell River above Harlowton
rated excellent and Musselshell River at Mosby and Big Muddy Creek near Culbertson rated
poor. Four mountain streams in the Yellowstone River Basin rated excellent and only one
streand Clarks Fork River at Edgarrated poor. Among plains streams in the Yelltong

River Basin, Tongue River near Brandenberg rated excellent, while Rosebud Creek near
Rosebud and Powder River near Moorhead rated poor. Flathead River near Perma and Swan
River near Bigfork rated excellent among mountain streams in the ColumbisBasiar At the
bottom end of the list, Bitterroot River near mouth and Little Blackfoot River at Garrison rated
poor.

Applying a provisional model for sediment increasers in the mountains, several sites in the upper
Missouri River Basin had very high praitilities of impairment due to sediment on one or more
sample dates. Only one site in the Yellowstone River BaBighorn River near Hardih had a
similarly high probability of sediment impairment, but several sites had intermediate

probabilities. In the Aambia River Basin, the Fisher River near mouth, Clark Fork River at

Turah, and Clark Fork River at Saint Regis had the highest probabilities of sediment impairment.

Applying a provisional model for nutrient increasers in the mountains, many sitesujpptbe

Missouri River Basin had very high probabilities of impairment due to nutrients on one or more
sample dates. Most of these were the same sites that had high probabilities of sediment
impairment. In the Yellowstone River Basin, the Shields River meaith and the Tongue River

near Brandenberg had the highest probabilities of nutrient impairment, followed by the Bighorn
River at mouth and the Tongue River at Stateline. Several sites in the Columbia River Basin had
very high probabilities of nutrienimpairment: Fisher River near mouth, Little Blackfoot River at
Garrison, Rock Creek near Clinton, Clark Fork River at Turah, Clark Fork River at Saint Regis,
and Whitefish River near Kalispell.

Applying a provisional model for metals increasers in thentans, many of the same sites that

had very high probabilities for sediment and nutrient impairment also had very high probabilities
for metals impairment. At least two of these $it€dark Fork River at Turah and Clark Fork

River at Saint Regé have docmented impairment by metals. In general, the probability of

metals impairment was lower in the Yellowstone River Basin than in the Missouri and Columbia
River Basins. Applying the combined list of general increasers in mountain streams, most sites in
the satewide monitoring network showed a high to very high probability of impairment from

one or more causes of impairment.

For general impairment increasers in the plains, the Teton River near Loma, Judith River near
mouth, and Musselshell River above Harlon had the highest probabilities of impairment,
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followed by Tongue River near Brandenberg and Powder River near Locate. For general
impairment decreasers in the plains, several sites had very high probabilities of impairment:
Teton River near Loma, JuliRiver near mouth, Musselshell River above Harlowton, Milk
River at Nashua, Rosebud Creek near Rosebud, and Tongue River at Miles City. These were
followed closely by the Missouri River near Culbertson and Yellowstone River near Sidney.

Among identifialbe causes of impairment, inorganic nutrients are the most frequent and severe
causes of impairment at monitoring stations in the Missouri River Basin. Sediment ranked next
among other identifiable causes of impairment at Missouri Basin sites, followedkmnad

frequency and severity by organic nutrients and metals.

Sediment was the most frequent cause of impairment in the Yellowstone River Basin, followed
by inorganic nutrients, other causes, and organic nutrients. Metals were detected as a cause at
only 2 of the 14 sites in the Yellowstone Basin. In terms of severity, inorganic nutrients ranked
first with an average impairment level between moderate and severe. Average levels of
impairment for other causes, sediment, and organic nutrients were langing between minor

and moderate. Metals had only a minor impact at the two stations where they were detected as a
probable cause.

Inorganic nutrients were the most frequent and most severe of the identifiable causes of
impairment in the Columbia Riv@asin. One or more excesues of chlorophyll criteria
occurred at 8 of the 16 sites in the Columbia Basin and the average level of impairment was
between moderate and severe. Sediment, organic nutrients, and metals resulted in minor
impairment at 6 siteg, sites, and 2 sites, respectively.

8.4 Comparison d Macroinvertebrate and Periphyton Assessment Methods

Invertebrateand Periphyton Assessment Methods for Montana Streams: A study of site ranking,
variability and method agreement in the statewideitoong network
(http://deg.mt.gov/wginfo/standards/pdf/swmrevisedfina).pdf

Summary

Aquatic invertebrate samples, periphyton (diatom) samples, and habitat assessment data were
collected at 46 fixed stations from 2001 to 2005. Stations were part of the Motdasewsi&e
Monitoring network. Sampling procedures, sample processing and analysis, and habitat
evaluation were conducted according to Montana Department of Environmeatay Qu

(MDEQ) standard operating procedures (Bukantis 1998) which were current in those years.
Taxonomic data were used to obtain impairment classifications for each site in each sampled
year using 5 different assessment methods: 3 rmsed bioassessnigaols, a predictive

model, and a discriminant function analysis. The mdtaised tools were 1) invertebrate
multimetric indices (Historic MMI: Bollman 1998, Bukantis 1998, and Bramblett 2003) and 2)
diatom multimetric indices (Diatom MMI: Bahls 1993ptlwere included in past MDEQ

operating procedures for biologic assessment and 3) newly developed invertebrate indices (MMI:
Jessup et al. 2006) recently adopted as standard procedure by MDEQ. The predictive model is
based on comparisons between obserneldexpected invertebrate assemblages (RIVPACS:
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Hawkins 2005) and has also been adopted for use by MDEQ. A discriminant function analysis
based on the incidence of specific diatom taxa (Increaser Taxa: Teply and Bahls 2005) was the
fifth tool applied in thé study; among the assessment tools examined, it is the only one which
has not been adopted by MDEQ either in the past or for current use.

Sites were ranked within major basins and ecoregions using mean bioassessment scores for all 3
invertebrate assessmt tools over all years. The ranges of numeric scores of the invertebrate
indices were compared; spatial variation in scores over site classes, ecoregions, and major
watersheds was examined, and temporal variation in scores within each ecoregion and major
watershed were described. For withwatershed comparisons, standardized scores from all 3
indices could be compared, but for witlenoregion or withirsite class comparisons, the

different stratification methods limited the comparisons.

Statistical anlyses were performed comparing the results of all assessments; specifically, these
analyses were directed at finding out how often invertebrate and diatom assessments of
impairment agree, overall as well as within ecoregions and site classes. Thessaisatys

sought to elucidate whether any patterns could be distinguished to help explain why
disagreements occurred.

In this report, the biologic conditions of Statewide monitoring sites in Montana as suggested by
faunal characteristics of benthic invdntate assemblages collected over 5 years are ranked and
described. Spatial and temporal variation of Historic MMI, MMI, and RIVPACS results for the
Statewide monitoring sites over the years of study is also illustrated. Finally, assessment results
of the 3benthic invertebrate models with assessments based on periphyton (diatom) biocriteria
were compared, where diatdmased assessments were available.

Overall, assessment methods tend to yield i mp
agreementvith the MDEQ classifications. In many instances, kappa coefficients are negative
indicating that agreement is less than would be expected just by chance. Only the Increaser Taxa
yield determinations that have f G@muodrotheor AVer
Mountains/Northern Rockies. Additionally, bioassessment results for the Statewide monitoring

sites are considerably variable both spatially and temporally. Differences in site ordering by
impairment between methods as well as variable pedocawithin site classes and watersheds

were evident, as well.

8.5 Bacteria Report

The Montana Department of Environmental Quality statewide monitoring prEgdterichia
coli (20032005).(http://deq.mt.gov/wginfo/standards/pdf/EcoliReport)pdf

Summary

This study summarizes the resultd&sicherichia col(E. coli) samples collected in Montana.
Montana Department of Environmental Quality (DEQ) staff colleBtecbli samples fronthe
StateWide Monitoring (SWM) Network once every year from 2003 through 2005. We used a
modified Colilerf method to measute. coli densities at each site.
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Samples from western Montana had the lovizestoli densities. The densities were higher in
sanples from eastern Montana.
A Lowest Columbia River Basin samples averaged 22 + 9 Cekomyning Units
(CFU)/100 ml between 2003 and 2005.
A High: Missouri River Basin samples averaged 59 + 103 CFU/100 ml.
A Highest Yellowstone River Basin samples averagdd: 131 CFU/100 ml.

Data in this study were highly variable. Replicate samples were collected from almost every
station. In order to evaluate this variation, we calculated the Coefficient of Variations (CV) to
evaluate bashwide differences and Relativercent Difference (RPD) to evaluate differences at
the site between years:

A Lowest variability Columbia River Basin (CV = 46%).

Highest variability Missouri Basin (CV = 62%).

Also high Yellowstone River Basin (CV = 61%).

Highest replicate variabtli: Columbia River Basin (RPD = 11%)

Lowest replicate variabilityMissouri and Yellowstone River Basins (RPD = 9%)

> > > >

Four sites exceeded the Montdhecoli singlesample standards of 252 CFU/100inthree sites
in the Missouri River Basin and theongirhe Yel | owst one River Basin.
exceed the standard every year. The remainingaiesared toneet standards within the
limitations of the dataset.

A Musselshell River at Mosby, a&waterbody, exceeded the Montana standard in 2003
and 2@5.

A Milk River sites at Bjornberg Bridge and Nashua,-a8 ®aterbody, exceeded the

~ standard in 2004.

A Rosebud Creek near Rosebud,-8 ®aterbody, exceeded the standard in 2003, and
2004.
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9.0SUMMARY OF ADDITIONAL WATER QUALITY DATA COLLECTED
BY DEQ

All results forthe biological samples collected by DE€eprovidedwithin the technical reports.
However, the water quality and beddiment chemistry data that were colledigdDEQ were
only summarizedvithin the site summarie3herefore AppendicesA and Bprovidethe field
water chemistry and besedimeninetalsdata that were collected by DH{@t were noanalyzed
within the technical report&\ppendixD provides the common ions, metals and nutrient results
for the water quality samples that DEQlected in 2004 and 200Please note that the USGS
also collected field water quality ddiee., tracemetals, nutrients, common ionsSS,pH,

gpecific conductance and temperatuanost of theefixed-station site@ndthat their datases
much moreextensive thaDEQO datasetThe USGS also includesimmaries and
interpretatios for these parameters within their water quality repdnerefore summariesand
interpretations fotrace metals, nutrients, common iopbl, TSS,specific conductance and
temperature are not included hefdl.of the datathat DEQ collectedan be downloadeddm
theU.S.EPA STORET databasaAll of the data that USGS collected can be downloaded from
the USGS databaskinks toboth of theselatabases are providedthin the site summaries
which can be accessed through hyperlinks on Figure 4

9.1 Dissolved Oxygen

Dissolved oxygen dataevecollecedby DEQ from 20032005 and ranged from 7-34.4
(Appendix A) No violations of water quality standards were recorétmveve, the dssolved
oxygen measurements were not corrected for changes in barometric prelssutecause the
meter was calibratefdr sea levetonditionsthe results will likely vary the most from tinérue
values at sites that are located at high diema For these reasons, theeasured resulteaybe
as much as 2 ppm highttran the true value

9.2Bed Sediment Metals

The Statewide monitoring network detected elevated metals in the bed sedtinenfixed-
stationsites(Appendix B. The elevatd sitestypically had at least twice the amount thce

metabk (ug/g)than the other sites (Cu, Pb or Zhihese sitesverethe Jefferson Rivemear Three
Forks, Prickly Pear Creek near Clancy, Little Blackfoot River near Garrison, Clark Fork River at
Turah and the Clark Fork River at St. Redi#i.of these streams are known to have abandoned
mines occurring within their watershegisdmaybe contaminated by trace metals.

Interestingly, a number streamghat were monitored by tH&WM networkthathad
exceedaces oftrace metalater qualitystandardslid not have elevatadace metalen thebed
sedimentespecially within the Yellowstone River Basikpparently,manyof these

e x c eedenc e s watef qualitgstartdardswhitleare based on totatcoverable trace
metals were caused by large quaiggof suspended sedimethiatmay haveesulted fom
natural sourceffor more information sethe site summaries)
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10.0 DISCUSSION
Thefixed-station network was designed to mteg followingobjectives

e Documentargestream and river baseline watprality conditions.
Track annual variations in water quality and biological conditions.

e Establish @aselinedataset that could be usfed future assessment lwing-termtrends
in water quality.

e Evduateattainment of water quality standards.

e Identify locations in need of additional attention.

e Provide background data for plannirand forevaluatingwater qualitystandards and
assessment methods.

¢ Inform the general public about the water quality af M t alargegtreams and rivers.

All of these objectives were met with the exception of establishdagealinedatabase that could
be usedor futureassessment ddng-term trends in water qualitf’he network was
conceptually designed to be operabeda longterm and ongoing basislowever due to limited
funding only five years of data were collectattl most of the data collections occurred when
there was aevere droughtn addition the water quality data collected by USGS and the
macroinvertekate and periphytodata collected by DEQ onlyccurred from 2002003
Consequently the short duration of thenitoringeffort islikely to hampertheability to use this
dataset in the future to assess water quality trends.

Thedesign of this projectrpjected at least 10 years of systematic sampling was needed to detect
statistically significant trends that might be attributed to factors such as climate or changing land
or wateruse activitiegLambing 1999; Anderson 2000; Watson 2000; Gigasd Laming

2006. Nevertheless, a smatldataset could still be used to establish a baseline for detecting
future trend if the samplingoeriodrepresented thaveragaanges in climatic variation (wet and

dry cycles) However, hedatagenerated by thigrojectwerecollectedprimarily during a dry
cycle.Therefore caution should be used when tbetasets usal as a baselintor detecting

trends forstreams that were greatly influenced by the droaghfor water qualityparameters

or indicatorsthat aregreatly influenced by wet and dry cycles.

The influence of drought on this dataset was evaluated by comparing the mean annual stream
flow from 19992003to the mean annual stream flow for a ldegm period of record3leadvy

and Lambing 2006 This analyss established thalhe 19992003 datasdtad stream flows that
ranged fronl2-91% of the averagéongterm period of record.Table3 provides theaverage

and range ipercentage of lorterm mean annual stream flows feateryears 1992003.The

2004 DEQcollection ofbiologicaland water qualitgataalsooccuredduring adry cycle for

most of MontandFigure5). The 2005 DEQ collection of biological and water quality data
occurred during a wetter cycle for most of Montana (Figire
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Table 3. Averageand range inpercentage oflong-term meanannual
stream flow for years 19992003

Missouri Average =59% Range= 12-80%
Yellowstone | Average =6%% Range= 40-89%
Columbia Average =84% Range= 68-91%

Montana Drought Status by County —July 15, 2004

Drought Status

[ NoDrought -Moist
No Drought
Slightly Cry

[ | ModeatelyDry  (Drought Alert)

- Severaly Dry
j (Severe Drought)
- Extremely Dry

) L Montana’s Drought
@ NWS Climate Divisions Severe drought conditions have been present over large areas of
Drought Alert -Governor'’s Drought Montana for four or more consecutive years. Long-term drought

impacts, including low soil moisture, reservoir storage, groundwater,
and forest fuel moisture levels, continue to exist in areas where short—
term relief may be present or develop.

Advisory Committee strongly encourages local
officials to convene local drought committees,

Severe Drought ~Local officials

should have local drought planning efforts underway
or should reconvene the local drought committee

at the earliest opportunity.

The Governor's Drought Advisory Committee determines a monthly
drought status for counties between March and October. The
drought status map is used to alert counties to drought conditions

so they may respond appropriately.

For recommended responses, see the Drought Response Plan. For more information regarding the determination of the drought

s status or the activities of the Drought Advisory Committee visit:
(;Mz E;{"“.’:ﬁ’.“"“ http://mris.state.mt.us/drought/

Figure 5. Montana Drought Statusi July, 2004

25



Montana Drought Status by County - July, 2005

Drought Status
July 2005

[ No Drought - Moist
No Drought

Slightly Dry

NE
T

A | SE |
A N
= 7 “

7 )

£

Moderately Dry  (Drought Alert)
Severely Dry LI

] (Severe Drought) |
Extremely Dry

ERROLLE

NWS Climate Divisions

Drought Alert - Governor's Drought
Advisory Conunittee strongly encourages local
officials to convene local drought commuttees.

Severe Drought - Local officials

should have local drought planning eftorts underway
or should reconvene the local drought committee

at the earliest opportunty.

For recommended responses, see the Drought Response Plan.

4 ;V?Lw\;mlliwmn»
nformation
‘Q}g’ Sysem

Montana's Drought
The Montana Drought Status Map - by County, is used by the Governor's Drought
; e conditions
on a monthly bas ponses are possible. The
descriptive categories of the Drought Status map correspond with known and
anticipated levels of economic hardship on water uses and moisture dependence due
to drought. Accordingly. residual effects of long-term drought do not necessarily
prevent the committee from indicating recovery in drought status on a monthly
basis if water supply and moisture conditions continue to improve. Likewise,
high temperatures, declining streamflow, and wildfire are common in any given
summer in Montana and do not necessarily indicate the presence of drought.
Recovery from up to six consecutive years of severe drought conditions continues
across large areas of Montana, especially east of the Continental Divide, where a
number of locations received from 6 to 10 inches of precipitation during the month
of June.
For more information regarding the determination of the drought
status or the activities of the Drought Advisory Conunittee visit:
http:/mris.state.mt.us/drought

Figure 6. Montana Drought Statusi July, 2005
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11.0 RECOMMENDATIONS

The DEQ has a limited amount of resources and competing interests for implementing a
statevide water qualitymonitoring networkConsequentlythe added value of continuing the
fixed-station network to detect trenofslarge streammaynotbe a high priorityEven sothere
are a number dapplicationdor fixed-station monitoring that are likely to valuableto DEQ
andour partnes, stakeholdersind the publicRecommendations for future implementatadrthe
SWM monitoring network includehe following:

¢ Expand the comprehensive report with fixadtion data collected by other entities
Expand the comprehensive report to inclueigults from the Environmental Monitoring
and Assessment Program (EMAP)

¢ Establish iixed-station monitoring ofarge rivers

¢ Establishfixed-station monitoring oftargetedsubbasis thatincludes aandomdesign
and uses eotatingbasinapproach

e Estabish fixed-station monitoring p a subset of reference sites

e Integrate the assessmentadtlandriparian areasvith the fixedstationmonitoringof
streams

11.1 Expand the ComprehensiveReport with Fixed-Station Data Collected by
Other Entities

DEQ coud work with other entities to expand the comprehensive report fd8 il network

by includingfixed-station data and information thavebeencollectedfrom the Clark Fork
River, Blackfoot River, Flathead BasiandUpper Missouri/Madison River3 his would

provide the public a central location to accalé®f the availablenformation about water quality
status and trends that has been genematigbntanausinga fixed-station monitoringapproach

11.2 Expand the Comprehensive Report to Include Redts from the
Environment Monitoring and Assessment Program (EMAP)

DEQ could expathithe comprehensive repoftr the SWM network to include the results from

the Environmental Monitoring and Assessment Program (EMAP) Western Pilot (EMAP

EMAP-W conducteda samplesurvey or probabil ity survey, often
streams and rivers in 12 stategtw western U.Sincluding MontanaThis study occurred

duringthe same timé&ame as the fixedtation monitoring20062004).

The objective oEMAP-W was to assess the ecological condition of, and relatmyp®rtance of
stressors in, streams and rivers of the West at multiple $&tteidard et aR005).These
objectives are similar to the objectives of the SWM fixed station netWbereforethe studies
are likely to compliment one anothé&iso anational wadeable stream assessr@rgmall
streams was published in April 2006 (U.S. EPA 2006g results of these studies could be
compared.
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11.3 Establish Fixed-Station Monitoring of Large Rivers

Thestatewide nonitoring network could establish fixedlation monitoring on the large rivers
including the lowecClark Fork, Lower Missouri, Lower Flathead, Yellowstone and Kootenai
Rivers.Fixed stations could be established at targeted locatiat have been sampled
historically, above and below major tributaries, daamsl major cities; or at location that
represent majorhanges in land uses ecaegions.A technicalcommitteewith participants
from state and federal agenciesnprofit gropsand local universitiesould be formed to select
or determine thgoals and objectivesampling locations, methodsarameters and frequency,
and to earmark resourc@&e large river fixeestation monitoring networkould be designed to
meetthe samebjectivesas the strearfixed-station monitoring netwotkutmay also include
other objectives such as determining upstream/downstream trengeoaitting a better
understandingf cause and effect relationships.

11.4 Establish Fixed-Station Monitoring of Targeted Subbasirs that Includes
a Random Design andusesa Rotating Basin Approach

A fixed-station monitoring effd could be used on targeted subbasins or watersheds to
characterize the water quality of these regiamsg meet multiple CWA objectigehrough
implementing a monitoringffort that isdesigred toanswer the following questions:

e To what extent is water quality changing over tamel how does it vary within the
subbasin or change from upstream/downstream loc&tions

What are the problenr@as and areas needing protection?

What level of protection is needé@dcludemonitoring oflocal referenceites)?
How effective areestoration activiti€?

What is the overall quality of waters in the subbasin?

The fixedstation monitoring effortould beimplementedver time across the State of Montana
using a rotating basin approach and could be supplemented with a probabilistiadesiga
landscapeandfield-based qualitative source assessmime. effortcould provide important and
presentlyunavailable information for point sourpermits,TMDL planning, effectiveness and
ambient monitoringand the development and interpretation of water quality standemds.
advisory / technical committee could be formmecluding participants from Conseri@n

Districts, watershed groups, state and federal agencies, nonprofit groups and/or uniteersities
develop a sampling and analysis plan and data quality objectives for each targeted.subbasin

11.5 Establish Fixed-Station Monitoring on a Subset of Refeence Sites

The MontandEQ has developed a process to identify and assess reference sites for flowing
waters(Suplee et al. 2005). Re@ce site conditions are established to represent the natural
biological, physical and chemical integrity of a stredassification within a regiohe

reference site daia used to interpret water quality standaadd isespeciallyymportant for
interpretingnarrative standards thadferton nat ur al loy occurring
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The ability to assess reference conditifmrssomeparameterss often complicated by yegear
and seasonal climatic variabilitdowever, temporal variability can be accounted for by
establishing a fixedtation network that monitors a select number of reference sites that
represent each stream classifion on an annual basi®vertime, reference condition thresholds
could be calibrated for wet and dry cyclesaddition, reference data would always be available
that represents the current climatic conditions.

11.6 Integrate the Assessment o¥Vetland-Riparian Areaswith the Fixed-
Station Monitoring of Streams

The degradation of wetlangparian areas can greatly affect watershed haathstream water
guality because wetlands are such an integral part of watershed hyd\etigndriparian
areaerform as natural filters that improve water quality and provide ro#mrwatershed
benefits including flood storage and erosion conBtileam water qualitynpairmentssuch as
elevated temperatures, sediment and nutreansftenbe linked to the dgradation ofwetland
riparian aread-or this reasofthe assessment tife wetlandriparian areaghat are located
within thewatershedsf thefixed-station sitesvould improvetheability to assess stream
conditions and taletermine thesources and caes of water quality impairmesnt
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APPENDIX A. FIELD WATER QUALITY DATA COLLECTED BY DEQ

DEQ field conductivity results, 2002005 Field was measured using a HoribalO Water
Quality CheckerAn autcecalibration was used followinDEQ SOPmethod 11.7.1

Field Conductivity {us/cm)

STORET

Basins Site |Station ID Waterbody 2001] 2002 2003] 2004|2005] average
1 MOZBWHDRO1 EBeaverhead River near Dillon 584 B73 1000 573 708
2  MOBBEAWRD! Beaverhead River at Twin Bridges 614 561 BB2 794 547 G40
3 MO3BGHLRO1 Big Hole River near Wise River 135 195 114 135
4  MO3BGHLROZ Big Hole River near Twin Bridges 240 212 226 226
3 MOBJEFFRO1  Jefferson River near Three Forks 435 483 482 386 390 436
6 MOBMADMROT Madison River near Three Forks 272240 550 354
7 MOSGALLRD1  Gallatin River at Logan 324 324
8 MOSGALLROZ  Gallatin River near Three Forks 337 367 333 306 336
9  MOSMISSROT  Missouri River near Toston 348 348
10 MOSPRPECDT  Prickly Pear Creek near Clancy 140 145 207 199 163 171
11 MI12DRENRO1  Dearborn River at Craig 280 287 3|2 3% 255 302
12 WHOSMTHRO1  Senith River at Eden Bridge 302 345 387 312 337
Missouri 13a M13SUNROT  Sun River at Sun River 797 BS0 540 TES F15 £94

River Basin | 13b USGS05089000 Sun River near Waughn
M1ATETORD1  Teton River near Loma 1590 1590
14 MI4TETOROZ  Teton River near Loma - 14 mi upstream 1440 1350 1750 1510 1513
15 MZ2JUDRO1 Judith River 2 mi u/s confluence w/ MiR 783 B28 Y39 960 VG0 775
16 M2AMUISSR0T Musselshell River at Harlowton 1010 790 924 905 07
17 WE2BMUSSRO1T Musselshell River near Moshy 519 363 842 2080 1000 G54

18 M3I7PEOPCO1 Peoples Creek near Dodson

19 WASMILKROZ  Milk River at Bjornbery Bridge 620 1210 915
200 MASMILKREO1  Milk River at Nashua 1620 BO0 1460 1020 1190
21a MATPOPROT  Poplar River near Scoby 1580 1560 1710 1220 1580 1530

21h  USGS061831000 Poplar River at Poplar
22 MEDEMDYCO1 Big Muddy Creek near Culbertson 3540 3540
23 MSIMISSROT  Missouri River near Culbertson 548 548
24 YO3YELLRO1  Yellowstone River near Livingston 220 220
25  YO3SHIERD1  Shields River near Livingston 440 440 448 378 384 418
26 YO3BOULRO1  Boulder River at Big Tirmber 202 239 158 71124 129
27 YOASTILROM Stillwater River near Absarokee 154 178 g3 84 75 115
28 YOSCLFYRO1  Clarks Fork of Yellowstone at Edgar 7o2 490 286 Z37 228 399
29 Y11BGHMWRO1 Bighom River near Hardin 1140 1060 1020 1073
Yellowstone| 30 Y17BIGHO1 Bighorn River at Bighorn 9s0 1160 1270 1010 1000 1080
River Basin| 31 Y17ROSEC0O1 Rosebud Creek at Rosebud 1330 2380 2600 2103
32 Y15TOMGROT  Tongue River near Stateline 750 750
33 Y1BTOMNGROT Tongue River near Brandenbury 280 452 B45 39 217
3 Y17TOMGROT  Tongue River at Miles City 813 1040 G631 739 474 749
33 Y18FOWDRO1 Powder River near Moorhead 2850 1860 3830 1120 2383
36 Y21POWDRO1 Powder River near Locate 1550 2280 2190 3070 1320 2082
37 Y23YELLRO1  Yellowstone River at Sidney 520 520
38 KOMKOOTROT  Kootenai River near Libby Dam 286 286
39 KOZFISHRO1  Fisher River near Libby 230 182 230 200 203 209
40 KD1YAAKRO1D  Yaak River near Troy 120 106 123 109 119 15
41 COILTELRO1  Little Blackfoot River at Garrigan 286 214 247 330 257 267
42 COZROCKCOT Fock Creek near Clinton 141 133 113 189 127 135
43 CO2CKFKROZ  Clark Fork River at Turah Fishing Access 358 326 272 393 305 331
44 CO3BLACROT  Blackfoot River near Bonner 280 214 225 J93 236 244
Columbia | 45 COABITRRO1  Bitterroot River near Darby 88 77 &8 B4
River Basin| 46 (COSBITTRO1 Bitterroot R near Missoula 225 170 182 202 181 182
47 COACKFKRO1  Clark Fork River at 5t Regis 249 186 273 248 239 240
48 COBNFKFRO1  MF Flathead River near Columbia Falls 197 177 197 183 1596 190
49 COPMFKFRO1T  MF Flathead River near West Glacier 173 148 171 182 189 163
50 COSFRSFKO1  SF Flathead River near Spotted Bear 175 199 183 188 187
51  CODWHTFRO1  Whitefish River near Kalispell 189 163 182 1B5 1B5 173
52 C105WANRD1 Swan River near Bigfork 185 125 132 144 143 141
53 CI12FLATROT  Flathead River near Perma 183 183




DEQ water temperature results 20012005 Water temperature was collected using a Horiba
U-10 Water QualityChecker followingDEQ SOPmethod 11.7.1. Suspect temperature values
errors are highlighted.

Water Temperature {Celcius)

STORET
Basins Site | Station 1D Waterhody 2001|2002 ] 2003 | 2004 | 2005
1 MO2BWHDRO1  Beawerhead River near Dillon 169 183 183 182
2 MOBBEAWRD!  Beawerhead River at Twin Bridges 181 182 184 167 200
3 MO3BGHLRO1  Big Hole River near Wise River 136 134 235
4 MO3BGHLROZ  Big Hole River near Twin Bridges 217 185 234
5 MOSJEFFRO1  Jefferson River near Three Forks 253 122 206 204 226
6  MOBMADNRO1  Madison River near Three Forks 215 173 200
T MOSGALLROT  Gallatin River at Logan 232
8 MOSGALLROZ  Gallatin River near Three Forks 206 185 17.7 183
9 MOSMISSRO1  Missouri River near Toston 24.4
10 MOSPRPECO1  Prickly Pear Creek near Clancy 9.0 131 17.0 350 120
11 M1ZDREMNRO1  Dearborn River at Craig 1.0 21.0 159 133 127
12 M10SMTHRO1  Smith River at Eden Bridge 185 231 203 216
Missouri | 13a M13SUNRO1 Sun River at Sun River 207 205 185 184 226
River Basin | 13b USGS06089000 Sun River near Waughn
WI1ATETORDT  Teton River near Loma 296
14 WIATETOROZ  Teton River near Loma - 1/ mi upstream 243 242 221 266
15 WZZIUDROT Judith River 2 mi u/s confluence w' Wi. B 273 85 155 245 205
16 WZAMUSIREO0T  Musselshell River at Harlowton 192 130 191 .2
17 WMZEMUSSROT  Musselshell River near Maoshy 245 280 290 202 233
18 MI7PEOPCOT  Feoples Creek near Dodson
19 WASMILKROZ - Milk River at Bjornberg Bridge 233 .0
20 MASMILKROT  Milk River at Nashua 157 230 233 164
21a MA7POFRD FPaoplar River near Scoby 91 N7 ZE 173178
21h USGS06131000 Poplar River at Poplar
22 MI0BMDYCO1  Big Muddy Creek near Culbertson 282
23 MSTMISSRO1  Missouri River near Culbertson 14.1
24 YO3YELLRO1  Yellowstone River near Livingston N7
25 YO3SHIERM Shields River near Livingston 2259 160 187 140 195
26 YO3BOULRO1  Boulder River at Big Timber 167 189 170 11.3 165
27 YOASTILEOM Stillwater River near Absarokee 183 132 154 123 185
28 YOSCLFYRO1  Clarks Fork of Yellowstone at Edgar 250 168 197 142 209
29 Y11BGHMNRO1  Bighorn River near Hardin 16 122 167
Yellowstone | 30 Y17BIGHO1 Bighorn River at Bighorn 206 195 255 156 177
River Basin | 31 ¥17R0OSECO1 Rosebud Creek at Rosebud 253 270 305
32 Y15TONGRO1  Tongue River near Stateline 249
33 Y16TONGRO1  Tongue River near Brandenburg 267 245 176 294
34 Y17TOMNGRO1  Tongue River at Miles City 266 211 223 165 260
35 Y18FPOWDROT  Fowder River near Moorhead 198 211 121 2545
3 Y2IPOWDROT Fowder River near Locate 243 254 X0 172 295
37 Y23YELLRO1  Wellowstone River at Sidney 147
38 HMKOOTRDM  Kootenai River near Libby Darn 15.5
39 KOZFISHROT Fisher River near Libby 235 201 160 210 219
) KOTYAAKREOT  Yaak River near Troy 194 153 182 183 232
41 COTLTBLROM Little Blackfoot River at Garrison 191 144 201 184 148
42 COZROCKCO1  Rock Creek near Clinton 157 121 170 16.0 165
43 COZ2CKFKROZ  Clark Fork River at Turah Fishing Access 188 156 136 187 191
44 CO3BLACRO1  Blackfoot River near Bonner 194 164 208 201 200
Columbia | 45 CO&BITRROM Bitterroot River near Darby 195 17.7 182
River Basin | 46 CO5BITTRO1 Bitterroot R near Missoula 171 147 202 184 198
47 COACKFKRO1  Clark Fork River at St Regis 204 171 176 183 211
48 COBNFKFRO1  MF Flathead River near Columbia Falls 189 148 139 150 172
49 COYMFKFRO1  MF Flathead River near West Glacier 182 151 130 126 156
50 COBFRSFKID1  SF Flathead River near Spotted Bear 154 179 161 201
51 CORWHTFRO1  Whitefish River near Kalispell 211 178 207 205 231
52 C10SWANRO1  Swan River near Bigfork 213 194 203 188 216
53 C12FLATRO1 Flathead River near Perma 218
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DEQ dissolved oxygemesults, 20012005.Dissolved oxygen was measured followibgQ
SOP11.7.1.The dissolved oxygen values highlighted wah are suspeeotlues that are likely
caused by calibration errdralueshighlighted with yellow are suspect values where the probe
was likely buried in sedimeniissolved oxygen measuremsntere not corrected for changes
in barometricpressure.

Dissolved Oxygen (mag/L)

STORET
Basins Site |Station ID Waterbody 2001 | 2002 | 2003 | 2004 | 2005 | average
1 MO2BWHDRO1  Beawerhead River near Dillon 9.0 121 116 12k 1.3
2  MOSBEAWRO! Beaverhead River at Twin Bridges 121 138 114 113 141 126
3 MO3BGHLRO1  Big Hole River near Wise River 89 102 113 101
4 MOZBGHLROZ  Big Haole River near Twin Bridges 13.2 121 139 13.1
5  MOBJEFFROT  Jefferson River near Three Forks 103 118 80 95 183 10.3
6 MOBRAADMROT  Madison River near Three Forks 1.4 102 1341 ME
7 MOSGALLEOT  Gallatin River at Logan 175 17.5
8  MWOSGALLROZ  Gallatin River near Three Forks 1.7 82 91 105 9.9
9 MOIMISSROT  Missour River near Toston 1.5 M5
10 MO9PRPECOT  Prickly Pear Creek near Clancy 149 107 107 119 113 1.9
11 MI1Z2DRENROT  Dearborn River at Craig 125 87 1.2 110 114 1.0
12 MIOSMTHROT  Seith River at Eden Bridge 1.3 82 100 106 10.3
Missouri 13a  MI3SUNRDI Sun River at Sun River 107 80 100 125 110 10.4
River Basin | 13b USGS06039000 Sun River neare Yaughn
MTATETOROT  Teton River near Loma 7.3 7.3
14 MI4TETOROZ  Teton River near Loma - 144 mi upstream 9.0 91 893 88 9.2
15  MZ2JUDROY Judith River 2 mi ufs confluence wf Mi. R 84 133 30 91 345 9.9
16 M24MUSSROT  Musselshell River at Harlowton 128 120 11.0 109 1.7
17 M2ZBMUSSREO1  Musselshell River near Moshy "Mz 73 27 108 84 B8.1
18  MITPEOPCO1  Peoples Creek near Dodson
19 MASMILKROZ  Milk River at Bjombery Bridge 8.3 56 8.5
20 MASMILKRO1  Milk River at Nashua M7 89 77 94 9.4
21a WATPOPRD FPaplar River near Scoby 132 87 M2 113 83 10.7
21bh  USGS06131000 Poplar River at Poplar
22 MEOBMDYCO1  Big Muddy Creek near Culbertson 1.7 1.7
23 MSTMISSROT  Missouri River near Culbertson 10.1 10.1
24 YOIYELLRO1  Yellowstone River near Livingston 9.1 9.1
25 YD3ISHIERM Shields River near Livingston g8 115 102 105 589 10.2
26 YO3BOULRO1  Boulder River at Big Timber g1 897 102 115 104 10.0
27 Y043TILRM Stillwater River near Absarokee 104 87 111 117 1045 107
28 YOSCLFYRO1  Clarks Fork of Yellowstone at Edgar 104 112 120 97 103 107
29  Y11BGHMRO1  Bigharn River near Hardin 1.8 144 157 14.0
Yellowstone | 30 Y17BIGHDM Bighaorn River at Bighorm 104 125 108 1.7 153 12.2
River Basin 31 Y17ROSECO!  Rosebud Creek at Rosebud 83 112 01 6.5
32 ¥15TOMGRO1T  Tongue River near Stateline 10.0 10.0
33 YIBTONGRO1  Tongue River near Brandenburg 80 86 102 830 8.7
34 Y1FTOMGRO1  Tongue River at Miles City 70 F0O 79 93 83 78
35 Y18POWDRO1 Powder River near Moothead 87 92 1o 87 9.4
36 YAPOWDROT Powder River near Locate 74 75 B9 99 78 8.3
37T WZIYELLRMM Yellowstone River at Sidney 9.0 3.0
38 KDIKOOTRO1  Kootenai River near Libby Darmn 117 117
39 KOZFISHRO1 Figher River near Libby 91 111 98 103 853 95
40 KD1YAMRDT  Yaak River near Troy 82 8B 99 98 &8 9.3
41 CO1LTBLROM Little Blackfoot River at Garrison 108 104 95 112 105 10.5
42 COZ2ROCKCOT  Rock Creek near Clintan 120 119 105 106 109 1.2
43 CO2CKFKROZ  Clark Fork River at Turah Fishing Access 155 119 141 119 116 13.0
44  CO3BLACRO1 Elackfoot River near Bonner 140 116 11.0 104 103 1.5
Columbia | 45 COSBITRRO1  Bitterroot River near Darby 100 101 106 10.2
River Basin | 46 COSBITTRO1 Bitterroot R near Missoula 123 83 87 97 1041 10.0
47 CD4CKFKRO1  Clark Fork River at 5t Regis 117 98 83 20 100 9.8
48 COSMFKFRO1  MF Flathead River near Columbia Falls 143 103 106 108 103 1.3
49 COPMFKFRO1T  MF Flathead River near YWest Glacier 144 108 103 108 104 1.3
50 COSFRSFKO1  SF Flathead River near Spotted Bear 10,2 102 108 986 10.2
51  CO9WHTFROT  Whitefish River near Kalispell 127 101 84 105 110 107
52 CI10SWANROT  Swan River near Bigfork 97 54 97 110 8B 9.9
53 CI12FLATROM Flathead River near Parma 9.8 9.5
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DEQ field pH results, 200:2005.Field pH was measured using a Horibd @ Water Quality
Checker An autacalibration was used followinDEQ SOPmethod 11.7.1The pH values that

are highlighted are suspect values that are likely caused by calibration error.

Field pH
STORET
Basins Site | Station 1D Waterbody 2001 ]2002| 2003 |2004]2005] average
1 MOZBWHDROT Beaverhead River near Dillon 7Y 79 82 749
2 MOSBEAWRO1 Beaverhead River at Twin Bridges g0 83 79 V7 82 8.0
3 MOSBGHLROT Big Hole River near Wise River 66 BF 82 75
4 MO3BGHLROZ Big Hole River near Twin Bridges 84 81 83 8.3
5 MO3JEFFROT  Jefferson River near Three Forks 52 78 79 78 841 8.0
6 MOBMADMNROT Madison River near Three Forks 82 7B 85 8.1
7 MOSGALLRO1  Gallatin River at Logan 8.8 8.8
8 MOSGALLROZ Gallatin River near Three Forks 80 74 77 79 7.8
9  MOIMISSROT  Missour River near Toston 2R 86
10 MOSPRPECOT Prickly Pear Creek near Clancy BB 73 80 BB 7O .1
11 M1ZDRBEMROT Dearborn River at Craig 81 80 81 Y7 81 8.0
12 MI0SMTHROT Smith River at Eden Bridge 82 82 80 8.1 g.1
Missouri River | 13a M135UNRO1T  Sun River at Sun River 85 73 81 80 789 8.0
Basin 13h USGES06039000 Sun River near Yaughn
M14TETORO1  Teton River near Loma 7.8 7.8
14 MI4TETOROZ Teton River near Loma - 1/4 mi upstream 789 83 81 82 8.1
15 M2ZZJUDRDI Judith River 2 mi ufs confluence w/ Mi. R 81 81 82 79 78 8.0
16 M2AMUSSR0T Musselshell River at Harlowton 79 80 80 80 8.0
17 M2EMUSSR01 Musselshell River near Maosby g1 78 80 82 80 g.0
18 M3I7PEOPCO1 Peoples Creek near Dodson
19 M4SMILKROZ  Milk River at Bjornberg Bridge 7.9 g.0 g.0
20 MASMILKROT  Milk River at Mashua g9 76 80 V4 g0
21a M47POPROT  Poplar River near Scoby g9 85 87 81 &7 g6
21b USGS06181000Foplar River at Poplar
22 MEOBMDYCO1 Big Muddy Creek near Culbertson 8.5 8.5
23 MSIMISSROT  Missouri River near Culbertson 3.6 3.6
24 YO3YELLRO1  Yellowstone River near Livingston 79 79
25 YO3SHIEROT  Shields River near Livingston g1 77 81 80 80 g.0
26 YO3BOULRO1 Boulder River at Big Timber 78 72 81 45 Vb 72
27 YO4STILRO1 Stillwater River near Absarokee 74 72 78 B2 82 7.4
28 YOSCLFYROT  Clarks Fork of Yellowstone at Edgar 82 ¥8 82 Bf 75 i
29 Y11BGHMRO1 Bighom River near Hardin 789 80 B84 8.1
Yellowstone River| 30 Y17BIGHO1 Bighaorn River at Bighorm 72 75 81 81 82 8.0
Basin 31 Y17ROSEC!  Rosebud Creek at Rosebud 7782 73 77
32 Y15TONGRO1  Tongue River near Stateline 8.3 83
33 Y16TOMGRO1 Tongue River near Brandenbury 80 B0 77 82 8.0
3 Y17TONGRO1  Tongue River at Miles City 79 7§ 78 81 79 79
35 Y18POWDRDT Powder River near Moorhead 50 81 &80 82 81
36 Y21POWDRO1 Powder River near Locate 78 78 80 80 88 8.1
37 Y23YELLRO1  Yellowstone River at Sidney 8.6 3.6
38 KDIKOOTRO1  Kootenai River near Libby Dam 79 79
39 KDZFISHRO1  Fisher River near Libhy Y78 79 Y4 0789 78
40 KOTYAAKROT  Yaak River near Troy g 70 79 Y3 80 7B
41 COILTELROT  Little Blackfoot River at Garrisan g1 75 79 VB 74 77
42 COZROCKCO1 Rock Creek near Clinton 6% 72 74 BD VE 70
43 COZ2CKFKROZ  Clark Fork River at Turah Fishing Access 85 82 78 79 82 8.1
44 CO3BLACROT  Blackfoot River near Bonner 85 81 82 81 81 B2
Columbia River | 45 COSBITRRO1  Bitterroot River near Darby 68 6O 74 6.9
Basin 46 COSBITTROT Bitterroot R near Missoula vioo7ro FY¥ Y0 VB 7.4
47 COACKFKRO1  Clark Fork River at 5t Regis g4 72 79 78 82 78
48 COBNFKFRO1 MF Flathead River near Columbia Falls 78 7B 78 79 82 79
49 COPMFKFROT  MF Flathead River near West Glacier B 7B Y5 B9 Y8 758
50 COSFRSFRDT  SF Flathead River near Spotted Bear 76 BZ V8 B3 8.0
51 COMNWHTFRO! ‘Whitefish River near Kalispell 71 75 80 83 84 79
52 C10SWANRDT Swan River near Bigfork 72 o074 82 V3 V8B 76
53 CI2FLATRO1  Flathead River near Perma 8.1 3.1
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APPENDIX B. BED SEDIMENT METALS RESULTS

DEQ bed-sediment metals results, 200Bed-sediment metals data collected in 2001 following
DEQ SOP methodL1.8.5 The values that aradhlighted show elevated metal concentrations.

SEDIMENT METALS (uglg)

WATERBODY Al Sb As Ba Be Cd Cr Cu Fe Pb Mn_ Ni Se Ag Tl Zn
MISSOURI RIVER BASIN
BEAVERHEAD RIWER NEAR TWIN BRIDGES 8160 =5 <5 126 <5 <1 14 12 10200 10 746 1m0 =5 <5 <5 44

JEFFERZ0ON RWER MEAR THREE FORKSE 8120 <5 B 182 <5 114 32 1000 19 799 9 <5 <5 <5 140
GALLATIMN RIVER AT LOGAN 10300 <5 <5 208 <5 <1 22 16 12900 10 445 16 <5 <5 <5 49
MISSOURI RIVER AT TOSTON 0400 <5 11 174 <5 <1 18 21 12700 15 709 14 <5 <5 <5 79
PRICKLY PEAR CREEK MEAR CLANCY 8610 <5 56 142 <5 g 10 134 17800 436 1570 9 <5 <5 <20 1230
DEARBORM NEAR CRAIG 730 <5 <5 294 <5 < B 13 8400 11 364 9 <5 5 <20 40
SUN RIVER AT SUN RIVER 8450 =5 B 190 =5 <1 7013 1100 1m0 283 M0 <5 <5 <5 &0
TETON RIVER AT LOMA G280 <5 B 218 <=5 <1 9 21 11900 ;427 15 <5 <5 <5 A9
JUDITH RIVER 2 MILES ABOWE MISSOURI R, 7820 <5 7 120 =5 <1 11 22 15000 13 213 17 <5 <5 <5 B9
MUSSELLSHELL AT MOSBY g0e0 <=5 <5 135 <5 <1 10 18 13700 11 442 16 <5 <5 <5 Bl
MILK RIVER AT NASHUA 1MB00 <5 10 228 <5 <1 14 20 17300 15 533 23«5 <5 <5 7B
POPLAR RIVER NEAR SCOBEY 9570 <5 9 184 <5 <1 12 15 14100 14 426 14 <5 <5 <5 5]
MISSOURI RWVER NEAR CULBERTSON 9550 <5 13 254 <5 <1 12 18 14400 12 3 19 <5 <5 <5 B4

YELLOWSTONE RIVER BASIN

YELLOWSTOME RIVER NEAR LIVINGSTOM 13000 <5 21 196 <5 114 32 28900 14 533 3F <5« <0 B2
SHIELDS RIVER NEAR LIVIMNGETON 13300 <5 <5 208 <5 <1 18 17 15300 13 B47 20«5 <5 20 51
BOULDER RIWER AT BIG TIMBER 11000 <5 7 208 <5 <1 38 22 15600 15 295 Ell <5 «5 <20 48
STILLWATER RIVER NEAR ABSAROKEE 10000 <5 <5 156 <5 <1 22 25 13300 12261 20 <5 <5 <20 A2
CLARKS FORK OF YELLOWSTONE ATEDGAR | 8000 <5 <5 117 <5 <1 15 16 14100 1m0 389 18 <5 <5 <20 4B
BIGHORM RIVER AT BIGHORN 8000 <5 10 146 <5 <1 715 11300 1 243 14 <5 <5 <20 57
ROSEBUD CREEK AT ROSEEUD 13000 <5 5 170 <5 <1 16 24 16500 16 318 23«5 «5 <0 B8
TONGUE RIVER AT MILES CITY 14000 <5 <5 170 <5 <1 19 24 14400 19 284 2B <5 =5 <0 B9
POWDER RIVER MEAR LOCATE 12000 <5 & 186 <5 <1 14 19 14400 17 24 21 <5 <5 220 73
YELLOWSTONE RIVER AT SIDNEY 10800 <5 7 148 <5 <1 15 20 14200 14 257 21 =5 =<5 <5 G0

COLUMEIA RIVER BASIN

KOOTEMAI RIVER NEAR LIBBY DM 6310 <5 & 97 <5 <1 10 11 11900 12 389 13 <5 <5 <5 52
FISHER RIER MNEAR LIBBY 7810 <5 <5 108 =5 <1 g 12 11200 10 300 12 <5 <5 <5 43
YAAK RIVER MEAR TROY 7450 <5 <5 <5« ooMn 8180 9 21 7«5 <5 <5 32
LITTLE BLACKFOOT RIWER NEAR GARRISOM 8300 <=5 13 172 <5 <« 15 F 9000 25 489 13 <5 <5 <5 122
ROCK CREEK NEAR CLINTON 9270 <5 <5 254 <=5 < g 1o ag20 9 285 7«5 5 =5 30
CLARK FORK AT TURAH 9140 <5 30 223 <5 3 9 315 5000 B3 476 9 <5 <5 <5 EBZ8
BLACKFOOT RIVER NEAR BONNER B0 <5 B 323 <5 <1 720 3300 1 234 9 <5 <5 <5 49
BITTERROOT RIVER MEAR MISSOULA, 4800 <5 =5 2H <5 T 1" 17 10800 15 348 8 <5 =5 <5 BB
CLARK FORK AT 5T REGIS 4000 <5 10 23 <5 1 9 93 3400 34 184 9 <5 <5 <5 252
N. FORK FLATHEAD NEAR COL. FALLS 730 <5 <5 138 <5 <1 6 11 10800 9 264 10 <5 <5 <5 43
MIDDLE FORK FLATHEAD MNEAR W. GLACIER 8180 <5 <5 207 <5 <1 717 10700 10 261 1" <5 <5 <5 38
WHITEFISH RIVER NEAR KALISPELL 8900 <5 <5 161 <5 <] 6 13 9700 14 289 9 <5 <5 5 47
SWWAN RIVER NEAR BIG FORK 1500 <5 <5 188 <5 <1 9 20 12400 16 3 12 <5 <5 <5 42
FLATHEAD RIVER NEAR PERMA 9680 =5 <=5 143 =5 <1 8 13 9640 10 303 10 <5 <5 <5 38

37



APPENDIX C. DEQ SITE CLASSIFICATIONS

DEQ formed a small committee in 2006 that was composed of technical staff from the Water
Quiality Standards Section to evaluate the physical and chemical data that were collected by the
SWM program.The committee used best professional judgment (BPJ)dsifgldhe condition

of the SWM sites as having non/slight, moderate or severe degree of impairment; and as having
non-impairment or impairment of aquatic life us&bese classifications are summarized in the
followingtableTh e commi t t e ations of sorirmpairment and ispaifniert were

used to test the biological assessment methods (Bollman and Teply 2006).

The DEQ site classifications only represent data collected from one lodatiothis reasonhe

DEQ site classifications of nempaired and impaired were compared to the 2006 303(d) list
which assesses an entire stream segméetadditional information obtained from the 2006

303(d) list was used mugmenthe DEQ site classificati@nThis changedhe original site
classificationsdr theBitterroot River near Darby, Boulder River at Boulder, and the Big Hole
River near Wisdom from neimpairment to impairment. However, two DEQ site classifications
that were used to evaluate the biological assessmenthcandt agree with the 20@D3(d) list

were not changed. These sites were the Dearborn River near Craig and the Swan River near
Bigfork which were classified as having nompairment by DEQ but were listed as having
impairment on the 2006 303(d) ligtor this reasonhe DEQ site dassificatiors had 9%

agreement with the 2006 303(d) lest impairment ofquatic lifeuses However,approximately

20% of the SWM sites/stream reaches were not assessed for 303(d) purposes and could not be
compared to DEQO6s sesthatwerd natassessed an she 2006r8@3(d) ligt h e
were located on the Powder, Tongue, Milk, Bighorn, and Yaak Rivers.
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STATEWIDE MONITORING PROJECT

The sites were ranked using the 2006 303(d) list and the SWWh data to determine impairment/nonimpairment.

The rankings were determined by using BPJ to evaluate each site using the physical and chemical data.

The degree of impairment and the level of confidence in the decision were also documented. (This is not a 303(d) Assessment)

The possible causes of impairment are listed and ranked from most to least influential using BPJ. (This is not a 303(d) Assessment)

Missouri River Basin:
Site
Beaverhead near Dillan

Beaverhead nead Twin Bridges

Big Hole at Wise River
Big Hole at Twin Bridges
Jefterson

Madison

Gallatin

Missouri at Toston
Prickly Pear

Dearborn

Srrith

Sun

Teton

Judith

Musselshell at Mosby

Musselshell at Harlowtown

Peoples Creek

tilk River

Poplar

Big Muddy

Missouri near Culbertson

Yellowstone River Basin

Site

fellowstone River@ Livingston

Shields River
Boulder
Stillwater

Clarks Fork of Yellowstone

Big Horn near Big Horn
Big Hom near Hardin
Rosebud

Tongue @ miles city
Tongue near Brandenbery
Tongue River at Stateline
Powder at Locate

Powder River at Moorhead

Yellowstone at Sidney

Columbia River Basin
Site

Kootenal

Fisher River

faak River

Little Blackfoot

Rock Creek

Clark Fork @ Turah
Blackfoot

Bitterroot at Missoula
Bitterroot at Darby
Clark Fork at St. Regis
Middle Fork Flathead
Morth Fork Flathead
South Fork Flathead
Whitefish River

Swean River

Flathead at Perma

ALU Impairment
Yes
es
Yes
Yfes
Yes
Yfes
Yes
Yfes
Yes
Mo
Yes
fes
Yes
fes
Yes
fes
Yes
fes
Yes
fes
Yes

ALU Impairment
Mo
fes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Mo
Yes
Yes
Mo
Yes

ALU Impairment
Yes
Yes
Mo
es
Mo
es
Mo
es
Yes
Yfes
Mo
Mo
Mo
Yfes
Mo
fes

Degree
hoderate
MWoderate
hoderate
Moderate
Severa
Moderate
hoderate
Moderate
Sewera
slight
hoderate
Woderate
Sewera
slight
Severa
moderate
rmoderate
Severe
Slight
moderate
Woderate

Degree
Slight
Moderate
Slight
slight
Severe
moderate
moderate
Severa
Severe
slight
moderate
roderate
slight
roderate

Degree
roderate
moderate
slight
moderate
slight
moderate
Slight
moderate
Slight
moderate
slight
slight
Slight
moderate
slight
moderate

Confidence
Hiigh

High
Moderate
High

Hiigh
Moderate
High
Moderate
High
toderate
Moderate
toderate
High
toderate
High
toderate
High
toderate
Lo
toderate
High

Confidence
moderate
moderate
moderate
moderate
High
moderate
moderate
Hiigh

High

e
moderate
rnoderate
|y

Hiigh

Confidence
e
moderate
e

high
rnoderate
High
rnoderate
moderate
Lo
moderate
Hiigh

High

High
moderate
rnoderate
High

Possible Causes (ranked)

nutrients, habitat, flow

nutrients habitat, flow, sediment, temperature
temp, flow, habitat, metals

termnp, flow, habitat, metals

flow, temp, habitat, sediment, nutrients, metals
Temp, sediment, habitat

Mutrients, flow

Temp, Habitat, sediment, flow

Metals, habitat, sediment

Listed for Temp?

flow, temp, habitat, nutrients

Flow, habitat, ternp, sediment, nutrients
Flow, sediment, salinity

Riparian degradation, temp

Flow, habitat, sediment

Flowe, nutrients, sediment, habitat

habitat, flow, salinity

Hahitat, flow, nutrients

nutrients; sediment, ternp (natural sources)
Flowe, nutrients, sediment

Flow, temp

Possible Causes {ranked)

Flowe, nutrients

Flow, metals

Flow metals

Mutrient, sediment, flow
nuttients

nutrients

flow, habitat, salinity

flow, sediment, nutrients, salinity

nutrients
floww, salinity

flow, sediment, metals, pH

Possible Causes (ranked)

Flow, temp

habitat, flow, sediment

flowe, habitat, sediment, nutrients, metals
metals, nutrients, habitat

nitrogen, sediment, habitat

Copper, habitat
nitrogen, copper

nutrients, temp, metals
listed for copper based on one exceedence.
flow, temp, sediment
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APPENDIX D. WATER QUALITY DATA THAT WAS COLLECT ED BY
DEQ IN 2004AND 2005

Water Quality Data
(http://deg.mt.gov/wainfGtandard®® DRSWMWaterChemistry Mod Table.pdf
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http://deq.mt.gov/wqinfo/standards/pdf/swmwaterchemistry_mod_Table.pdf
http://deq.mt.gov/wqinfo/Standards/PDF/SWMWaterChemistry_Mod_Table.pdf
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APPENDIX E
STATEWIDE MONITORING SITE SUMMAR IES

Site 11 Beaverhead RIVEN NEAT DIllON..........cooi oottt s s s e e e e e e smanss e e s e e e e e eeeaeeeeeeeannnseeaeeeeaeeeeeeesssnnnnnsd 44
Site 21 Beaverhead RIVEr @t TWIN BrIAOES.......ccooiiiiiiiiiiiiieeee et vt e s e e e e e e e e e amams s s e eaaaaaeaaeaeeesesssnnneaeaeaeeeeeeenennes 45
Site 31 Big HOIE RIVEI NEAN WISE RIVEI......eeiiiiiiiiiiii ettt e oottt e e e bbb et s e e e ettt et e s eens s s e e e e e e e et e eeeeeeeeas 46
Site 47 Big HOle RIVEI NEAI TWIN BIIOgES. .. ..cciiiiiiiiieeeiiittemme e ettt sme et e s e e e e e e e e e e ammms s e aaaaaaaeeeaeeeessssnnneaaaeaeeeeeeennnnes 47
Site 51 Jefferson RIVEr NEAI TRIEE FOIKS.......u e it eeeeeeeee ettt mmme e e et et e e e et tebaes s st s e s b bnnnnn e e e e as 48
Site 61 MadiSON RIVET NEAN TRIEE FOIKS.......oiii it ieees bbbttt erees bbb et e e e ettt ettt e e e e s saat e et e eeaeaaaeeeeesessssasammneeeeeeeeessaannnnnnns 49
Site 7T Gallatin RIVET @ LOGAIN. ... .uuiiiiiiiiiiiiiiie ettt oo e oo oo 4o oottt e eea e bbb bt s e e e e ettt e e et s s e e e et e et e e e e e e eeeeeeesammmeeeeas 50
Site 81 Gallatin RIVET @t TRIEE FOTKS. ... .uiiiiiiiiiiiiie ettt reeee oo oo oo e e e bbb e e ettt bbbttt ettt et e snnss st s e ee e e e e aaaaaaeeeeaens 51
SIte 9T MISSOUI RIVEE NEAI TOSTON ...ttt i i i e e eiieieeeee et iteee e e e e ettt ettt ettataa e rmmreeeeeeeeeasss s s e e e s emmmsssss s s aaeeaeeeeeeeeeeamnnassaaaeaeeeeeeeeeeeenssssnnn 52
Site 101 PriCkly Pear Cre@K NEAN CIAMCY......uuu i iiiiei e e e e e e ceeeiees e e et e e e e e e e ettt ettt eeee e e e e e et et eeeeeestaa s ammme e e eeeseteaas e e e e e e emmnssss e e eeeaeaaaaes 53
Site 117 DearDOIM RIVEN NEAI CrAIQ. .. e it iiieieeeiei it e ettt e ee bbb bbbt e e e ettt et s eams s e e e e ettt et e e e e e e e e e e e e s ammmeeeeeeeeeeeeesnssannnnnnans 54
Site 121 SMith RIVEr @t EAEN BIIAGE. ... ...ooeiiiiiiiii ettt e s e e e e e e e eseet s s s e e e e e eeeeee e et e ameesaeaaeeaeeeeeeessessssss s mmmeeseeeesesennnnnnnn e an 55
Site 13a SUN RIVEN NEAI SUN RIVEI.....uiiiiiiiie ettt eeme e ettt e et eeeteaaasa s smme e e e e ess s s e e e e eeeeeeemnn e sseeeeeeeeeeeeeenesnen 56
Site 1301 SUN RIVEI NEAI VAUGNIL........ooiiiiiiiiii et e s e e e e e e e e e eeeere s s e e s s e e eeeeeaeeeeea e e s anneaeeeeeeeeeeessssssssss s mmmeeeesssssnnnnnnn s eeeeeeenanes 57
Y| (o I = o o I d V7= G == gl I - PSSR 58
Site 15/ Judith River 2 miles upstream confluence with MISSOUN RIVEL.............ooiiiiiiiier e e e eeneraaae 59
Site 161 MUSSEISNEll RIVET @t HAIMOWIOM ........ueueiiiiies e e e e e e e e e e et teeee e e e e e e e e eeeeeeeeeeaeeeasmmmeeeeeeeeeeessssnns s s smmmesssssnnnnneneeens 60
Site 171 MUSSEISNEI RIVET @t IMOSKY ... ..o eeee ettt e e e e e e emms e e e e e e e e eeeeaeeesamaesasaeaeaaaaeeeeeessesnnnes 61
Site 181 Peoples Creek NEAI DOUSON. .......cciiiiiiittieeers bbbttt e et e e e e et et et et e e e e e e e e e s aaamt et e e e e e e e e e e e e e e s e aa s mnne e e e e aaaa e nnnnbebbeeseeen 62
Site 191 Milk River at BJOrnNDErg BrIAQE. .........oooeiiiiiiiiii i e e e e s e e e e ereet e s e e e e e e e e e e eeeeeeeamaeaasaeaaeaeaaeaeeessssassssnnneeeeeeessessnsssnnnns 63
Site 201 MilK RIVEE @t NASINUAL. ........oeeeieeeiiiii ettt s e e e e e eerete s s s e e e e e e eeeeeaeeeammessaeaeeeaeeeeeeeeessssssssmmmneeeseessssnnnsnnnnnnnnnssmanssnnnns] 64
Site21al POPIar RIVEN NEAI SCODBY.........uuiiiiiiiii it e ettt ee oot e e et e et e e e e e e et et e e ettt ——meeeeeeeeeeeesseassaa s smmessssssanan e eeeeeeeeeann 65
Site 2107 POPIAr RIVET NEAT POPIAL. ... .uttiiiiiieiiit ittt ettt e oo oo oo oo oo a4 o e b e e ee s s e s e kbbbt bbb e e e e s ennnssss bt s st e s e e et e e e e e e e e e emnn 66
Site 221 Big Muddy Creek NEar CUIDEIMTSON...........oiiiiiii e e e e e e eeeet e e e e e e e eeeeeeeeeameeaaaseeaaeaaaaaeeesssssssssnnneaeeeeesssssnnnes 67
Site 231 Missouri RIVEr NEAr CUIDEITSQIN...... oo e eeee e e ettt rmme et e e et s e e e e e e e e e emmmssnnn e e s eeeeeeeeees 68
Site 241 Yellowstone RIVEI NEAI LIVINGSTON. ... ....oiiiii it e et e e e e et mme e e e e e ee et e e e e e ees s mmmsessaeeeeeeessan e eesesssnmmeessnnneeeeeensd 69
Site 251 ShieldS RIVET NEATN LIVINGSTQI.......uutuiiiiiiiiiiiii ettt ettt et e e e e e e e e e e e e s aa it e et e e e e e e e e e e e s o e s s s nnee s e s s s s e aaebbb bbb s s e e s enensssbbbssbe s s e e e e eeeeeeas 70
Site 261 Boulder RIVEr @t Big TIMIET........uu i ceeet et eeeer e e e e e et e e e e et eaa e smmasa e e e e e e e saa e eeeeeess s ammmsaa e e eeeeesaaneeeeeennes 71
Site 271 Stillwater RIVEI NEAI ADSAIOKEE. ...........eeiiiiiiii ettt e e e e eeeeta s s e e e e e eeaeeeeesamanssaaaaaeeeeeeaeteesessssstnnneeeeeeeeeeeesnssnnns 12
Site 28i Clarks Fork of Yellowstone RIVEN @t EQQAL........ oo ceeei e ereer e e e e e e e e e e e et e emen e e e e e es s e e e e e essaas sranas 73
Site 291 Bighorn RIVET NEAT HANTIN.......oii oot e e ettt ettt e eees e e e e ettt et e e e e e e e e e e e e s smmmeeeeeeeeeeeeessnsannnnnnns 74
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Site 30i
Site 311
Site 321
Site 33|
Site 34i
Site 351
Site 36i
Site 371
Site 38i
Site 39i
Site 40i
Site 411
Site 42|
Site 43i
Site 441
Site 451
Site 461
Site 471
Site 48i
Site 491
Site 50i
Site 511
Site 52i
Site 53i

Bighorn RIVEN NEATI BIgNOI.......ooiiiiieee et eeens bbb e e e e e e et e e e e e e e e e emmmreeeeeeeeeeeeeseeeeeennenn D

ROSEDUd Creek NEAr ROSEIUM. ..........uiiii ettt ettt mmme e e e e e e e e e e et e e e e emmsns s e e e e e eaeeeeaaees 76
TONQUE RIVET 8t STATE LIME. ... .ttt ettt ettt emt et e e e e e e e e e e e s s e e mnne s e e e s s s s bbbbbnnsessmnnssnnnnnnnnnnnnnneeeeeeeeeen i [
Tongue River at Brandenburg Bridge near AShLand.............coo oo 78
TONGUE RIVEIAL MIIES CtY....ceiiiiiiiiiiei et e ettt e et e eeenss b s s e e s e e e eeeeaeeeeeessmmmreeeeeeeeaaseseeeeennnnnnnn d D
Powder RIVEr NEAI MOOINEAM..........uu i e ettt et e e e e e e e e e et e e eeeaa et e mmme e e eeeeseseseas e e e e emmssssnn e e e e eeaaeeeaeees 80
POWAEN RIVEI NMEATI LOCALE. ... oot i e eeiiieeeee ettt et e ettt ee et et e e e s smmt s et s s e s e e e e e e e e e e e e e amnnasseeaeaeeaeeaeeeeeeeesssennn 81
Y ellOWSIONE RIVET NEAT SIONEY......eeeiiitiiiiiiiies s ieeeeeeeteta e e e s e e e e e e eeesamamsaasaaaaaaaaeaaaaeeeeesestnnnraaeeeeaeeeesssssssssssnsmmmeeeessssssnnsnnnnnnnas 82
Kootenai RIVEr NEAI LIDDY DaITL........cooiiiiiieeeme ettt eeeea ettt e ettt ettt e e e e emmr e et e e e e e aeaeeeeeeeeseaaaammneeeeeeeaasaaaannnas 83
FiSher RIVEr NEAT LIDDY.........coo e s e e e e e emrna e e e e e e e e e e e e e e e e e amaessaaeeeaaaeeeeeeesessesssannnnees 84
YABK RIVET NEBAI TTOY ... i i eieiiiiii i eeee oo e oottt eneas bbb et e sttt ettt 444 4o e emmme e et e et e e e e e eeeeeeeasasaaammneeeeeeeeaaaaannnnnebbnesannnsnnnned 85
(a1 (ol =] P ol Sq oo AV =T =Y A 1= 1) o 86
o Tt QO 1= = 1 1= T O 1T o USRS 87
Clark FOrk RIVEr at TUrah FISNING ASSESS.....uuuuiuiiiiii i i i e e ceeet it et s e e e e e e e e e ettt e teeesaaaeeeeeeeeeeeeeaessstssmnmreeeeeeesesnsesnnsannnn s smnnsenneed 38
=] Fo o Sq o o 1 q m YAV LT Yo=Y gl = Lo o1 o = USSP 89
BitterrOOt RIVEr NEAI DAlRY..........oeiiiiiiiiiiii ittt e e s e e e e e e e e eeee e e e s e e e e eeeeeeee e e ee e eeeseaeeeeaeeeeesessessssss s mmmeeeseeessssnnnnnnn e eean 90
BitterrOOt RIVETN NEAI MISSOBL......cccciei it eeee e ettt e s e e e e e e e e e e sennss s e e e aeeeeeeeeeeeeeestnnneeeeeeeeeeeeesnsnnnnnns 91
Clark FOTK RIVEE @ St REOIS .. i iiiieeeiieiiieeeeeeeee e ettt rmmmr e e e eeas e e e e e e e e amansssaaasaaeeeeeaeeeaeeesannnaasaeaeeeeeeeeeensnnnnnnd 92
North Fork Flathead River near Columbia FallS..........coooiii oo eeee e er e e e 93
Middle Fork Flathead RIiVEr Near WESE GIACIEEL............ccooiiiiiieieeei e emme et eme e e e e e e e e eeeeean 94
South Fork Flathead River Near SPOIEA BRAL...........cccuiiiiiieeiiiiit ittt et e et e e e e e e e e e e amar e et e e e e e e e e e e e e e s s s s e nnnas 95
Whitefish RIVEr NEAr KAlISPEIL.......ccoi ettt er et e e e e e e e e e e emmm e s e e e aeeeaaaeaeees 96
SWAN RIVET NEAT BIG FOLK ...ttt ettt ettt oo e oo oo oo oo oo oo e ene e oo e s e bbb bbb b et s e e s eeenss bbbt s e e e ettt e e e e e e e e e e enn 97
e Ee L gL Lo B LY g g 1= Y= Tl =T o - PP 98

43



Site 17 Beaverhead River near Dillon (Latitude 45.1834 / Longitude 112.6900, NAD)27

DEQ collected samples from the Beaverhead River near Gibowethe bridgeon the frontage roadear Poindeter Sloughfrom 20022005 during the summer.

The USGS did not collect water quality samples for the monitoring network near this site. No numeric water quality sterelasgeeded. Chlorophyll
concentrations were higher than recommended valuemditdte posile elevated nutrient level@dditional data and interpretations are available in the statewide
water quality monitoring reports and at the following links.

USGS datdBarrets)(http://waterdata.usgs.gov/mt/nwis/uv?06016000 DEQ data Station ID:M02BVHDRO1

Parameter Samples  Max Min Mean Agency Comments

Flow instantaneous (cfs) - Station 06016000 4 a00  ZA0 350 DEQ Estimate

Dissolved Oxygen (mogll) 4 126 890 M3 DEQ

pH (standard units) 4 gz 7y 8.0 DEQ

Specific Conductance (uSfom) 4 1000 573 708 DEQ

Temperature (degrees Celsius) 4 183 169 179 DEQ

Sodium Adsorption Ratio 2 e OB 06 DEQ

Sulfate (mgil) 2 153 13 133 DEG

Total Hardness (mog/l as CaCOo3) 2 331 336 334 DEQ

Total Suspended Sediment (mg/L) 2 10 10 10 DEQ

Total Ammonia + Organic Mitrogen (mg/L as M) 2 043 030 040 DEQ

Mitrite plus Mitrate (mofl as N) 2 MND MDD MD DEQ

Total Phosphorus (mgil) 2 0042 D033 0038 DEQ

Chlorophyll & {mgfsquare meter ) s 135 79 92 DEQ  Macroalgae

Arsenic, total-recoverable (ugfl) 2 7 G 7 DEQ

Cadmium, total-recoverable (ug/L) 2 MND MND MND DEQ

Copper, total-recoverable {ugil) 2 ND MD MD DEQ

Lead, total-recoverable (ugdl) 2 MDD MND MND DEQ

Mercury, total-recoverable (ugfl) 2 MND D MND DEQ

Seleniurn, total-recoverable (ugdl) 2 ND HD MD DEQ

Zinc, total-recoverable (ug/L) 2 3 1 2 DEQ ARSI W

Bed Sediment Metals (mofke) : ) SR L8

E. coli Bacteria (2-3 measuresisampling event) 3 51 25 37 DEQ st ;‘.,%-f,‘; y
Biological Assessment filamentous algae inhibited the colonization of The periphyton community in the Beaverhead
The invertebrate assemykss collected at this site stony substrates. A biological assessment based River near Dillon was dominated I§§fadophora
suggested codb-warm water temperatures and on the invertebrates at this site indicated a  sp., a filamentous alga that requires cool water
mild-to-moderate nutrient enrichment. Diversity moderate level of impai temperatures and water rich in nutrients.

among mayflies was lower than expected, and the
characteristic bugs were generally tolerant types,

such as filtering caddisfliesHfdropsyche sp.,

al so known as the HAspotted
mayflies (Tricorythodessp.) Small naidid worms

(Nais sp.), typically associated with filamentous

algae, were numerous. Stoneflies, which are
generally more sensitive, were rare. Taxa that St
require silt-free substrates were rare, suggesting Hydrop
that mild sediment deposition or crops of

Inorganic nutrient enrltment may influence
biology here. The diatom assemblage suggested
high probabilities of sediment and nutrient

fit ri c o dmpairment. An assessment of condition based on
diatoms indicated that the site has fair biological
integrity comfared to expectations.

sychesp.
Photo by David Larson, ISW/WWU

Cocconeigediculus
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Photo by D. Vander Meer
Site 21 Beaverhead River at Twin Bridges (DEQ Site Location: Latitude 45.5453 /Longitude 112.3356, NAD 27)
DEQ collected samples from the Beaverhead River at Twin Bridges at timaditgn the north side of Highway 41 from 2e@105 during the summer. USGS
collected water quality samples near USGS gage station 06018500 11.5 miles upstream from the Ruby River-2068 R8mg the spring runoff and summer. No
numeric water quity standards were exceeded. Chlorophyll concentrations were higher than recommended values and indicate possiblgrelatided s
Additional data and interpretations are available in the statewide water quality monitoring reports andlawing foiks.
USGS datdttp://waterdata.usgs.gov/mt/nwis/uv?06018500 DEQ data Station ID:MOSBEAVR01

Parameter Samples  Max  Min Mean Agency Comments
Flow instantaneous (cfs) 20 806 B0 257 USGS

Dissolved Oxygen (mogll) 5 141 121 126 DEQ

pH (standard units) 20 ge 78 g4 USGE

Specific Conductance (uSfom) 20 816 570 B97  USGS

Temperature (degrees Celsius) 20 215 25 125 USGS

Sodium Adsorption Ratio 10 0 0B 07 USGS

Sulfate (moil) 10 150 878 120 USGS

Total Hardness (mog/l as CaCOo3) 10 370 250 321 USGS

Total Suspended Sediment (mg/L) 20 303 3 Bl USGS

Total Ammonia + Organic Mitrogen (mg/L as M) 20 13 MO 058 USGS

Mitrite plus Mitrate (mofl as N) 20 0784 0.006 0.3 USGS

Total Phosphorus (mgil) 19 028 0007 0057 USGS

Chlorophyll & {mgfsquare meter ) s 531 a1 177 DEQ  macroalgae
Arzenic, total-recoverable (ugil) 1a g a 6 LUSGES

Cadmium, total-recoverable (ug/L) 10 MND D ND  USG3

Copper, total-recoverable {ugil) 10 5.6 1.2 23 USGS

Lead, total-recoverable {(ugdl) 1a 4 MND LISGS

Mercury, total-recoverable (ug/l) 2 MND D ND  DEQ

Seleniurn, total-recoverable (ugdl) 2 ND HD MD  DEQ

Zinc, total-recoverable (ug/L) 1a 7 MND 3 USGS

Bed Sediment Metals (mofko) 1 DEQ Mot elevated
E. coli Bacteria (2-3 measures/sampling event) 3 104 19 61 DEQ

Biological Assessment at this site indicated a modegatlevel of enrichment and cool water temperatures. The
The aquatic invertebrate assemblage collected at impairment. diatom assemblage collectbdre indicated a high

this site was dominated by 2 genera of mayflies:
Tricorythodess p . (the fitrBaeti®d0 mayf |l vy
tricaudatus( one o f -winged ol fivbelsuwe) .
Both of these mayflies are ubiquitous in cto

warm Western rivers; in addition, they are
moderately tolerant of disturbed habitats and
nutrientenriched water. Abundant blackfly larvae
(Simulium sp.) and tubificid worms are further
evidence thathis site was probably impaired by
nutrient enrichment. Mild sediment deposition
may have also influenced the bug community,  community at this site. Large standing crops of _
there were fewer caddisfly taxa than (_expected. A this filamentous alga suggest inorganic nutrient rg) , “Cymbellaexcisa
biological assessment based on the invertebrates Photo by D. Vander Meer

45

probability of disturbance due to sediment
deposition and excessive inorganic nutrients. An
assessment of condition based on periphyton
metrics indicates that the site has fair biological
integrity compared to expectations.

BT,

Tricorythodes minutus
Cladophora sp. dominated the periphyton
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Site 31 Big Hole River near Wise River (Latitude 45.5467 / Longitude 112.3664AD27)
DEQ collected samples from the Big Hole River near Wise River at the East Recreational Area fr&#8@»@8ring the summeiThe USGS did not collect water
quality samples for the monitoring network near this site. No numeric water quality standards were exceeded. Additothirderpretations are available in the
statewide water quality monitoring reports and at thieviong links.

USGS datdMelrose)http://waterdata.usgs.gov/mt/nwis/uv?06025500 DEQ dataStation ID MO3MGHLRO1

*®

Parameter Samples Max Min Mean Agency Comments

Flow instantaneous (cfs) - Station 06025500 3 780 200 450 DEQ Estimate
Dissolved Oxygen (mgfl) 3 13 8% 101 DEQ

pH (standard units) 3 92 BB 75 DEQ

Specific Conductance (uSfom) 3 %5 114 135 DEQ

Temperature (degrees Celsius) 3 235 134 168 DEQ

Sodium Adsorption Ratio 2 0s 05 05 DEQ

Sulfate (mg/L) 2 43 36 39 DEQ

Total Hardness (mg/l as CaCO3) 2 456 448 452 DEQ

Total Suspended Sediment (mo/L) 2 4 3 3 DEQ

Total Ammania + Organic Mitrogen (mg/L a5 M) 2 045 035 040 DEQ

Mitrite plus Mitrate (mg/L as M) 2 MND D MND DEQ

Total Phosphorus (mgdl) 2 0037 0025 DEQ

Chlorophyll & {mg'square meter ) 4 a4 34 44 DEQ 1 Duplicate
Arsenic, total-recoverable (ugdl) 2 7 4 B DEQ

Cadmiurn, total-recoverable (ug/L) 2 ND HD MD DEQ

Copper, total-recoverable (ugfl) 2 1 MND DEQ

Lead, total-recoverable (ugdl) 2 2 MD DEQ

Mercury, total-recoverable (ugfl) 2 MND HD MD DEQ

Seleniumn, total-recoverable {ugf/L) 2 MND MND MND DEQ

Zinc, total-recoverable (ugfL) 2 1 1 1 DEQ

Bed Sediment Metals (mofk)

E. coli Bacteria (2-3 measures/sampling event) 3 219 16 110 DEQ
Biological Assessment asessment based on the invertebrates at this site exhibited some evidence of possible sediment

Good water quality was suggested by the aquatic  indicated slight impairment.
invertebrates collected from the Big Hole River
near Wise River. Mayflies, though not
particularly abundant, were diverse; there were at
least7 species of mayflies in this reach. Gool
cold water temperatures were indicated by the
presence ok hdlhledo fease ilsaddl e
maker 0 dhosbasonssfgd.y (the Alitt ] g
shorth or n sedgeo) , whi ch ma k e i
scraping algal films ofbf benthic substrates. The
other abundant caddisfly collected here was

deposition; a large proportion of diatoms were
motile types, capable of migration across
sediments. Many diatoms collected here were
eutrophic, indicating tolerance to inorganic
nutrients. However, the assessment of condition
based on periphyton metrics indied that the site
had good biological integrity compared to
expectations.

Brachycentrus occidentalis( t h e fiAmer i can

Grannomo) . These caddi sf | i Ro8sosomdpd | Shdoly®. clark h a't

sediment deposition was probably not a problem  pjatoms dominated the periphyton community

in this reach of the Big Hole River. A biological collected at this site. The diatom assemblage Epithemiasorex  Photo by D. Vander Meer
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Site 41 Big Hole River near Twin Bridges (Latitude 45.8597 / Longitude 113.0836, NAD27)

DEQ collected samples from the Big lddRiver near Twin Bridges above the bridge on Melrose Bench Road fronr22083during the summer. The USGS did not
collect water quality samples for the monitoring network near this site. No numeric water quality standards were exgddifietial data and interpretations are
available in the statewide water quality monitoring reports and at the following links.

USGS data(near Glenhttp://waterdata.usgs.gov/mt/nwis/uv?06026210 DEQ dataStation ID MO3BGHLRO02

Parameter Samples Max Min Mean Agency Comments

Flow instantaneous (cfs) - Station 06026210 3 go0 a0 200 DEQ Estimate
Dissolved Oxygen (mgfl) 3138 121 131 DEQ
pH (standard units) 3 g4 83 8.3 DEQ
Specific Conductance (uSfom) 3 241 212 226 DEQ
Temperature (degrees Celsius) 3 234 18458 22 DEQ
Sodium Adsorption Ratio 2 04 04 0.4 DEQ
Sulfate (mg/L) 2 168 98 129 DEQ
Total Hardness (mg/l as CaCO3) 2 "y 1 108 DEQ
Total Suspended Sediment (mo/L) 2 13 4 a DEQ
Total Ammania + Organic Mitrogen (mg/L a5 M) 2 054 04581 043 DEQ
Mitrite plus Mitrate (mg/L as M) 2 MND D MND DEQ
Total Phosphorus (mgdl) 2 0070 0022 0046 DEQ
Chlorophyll & {mg'square meter ) 3 B2 33 47 DEQ  Macroalgae
Arsenic, total-recoverable (ugdl) 2 = 4 5 DEQ
Cadmiurn, total-recoverable (ug/L) 2 ND HD MD DEQ
Copper, total-recoverable (ugfl) 2 MND MND MND DEQ
Lead, total-recoverable (ugdl) 2 ND MD MND DEQ
Mercury, total-recoverable (ugfl) 2 MND HD MD DEQ
Seleniumn, total-recoverable {ugf/L) 2 MND MND MND DEQ
Zinc, total-recoverable (ugfL) 2 2 1 2 DEQ
Bed Sediment Metals (mofk)

E. coli Bacteria (2-3 measures/sampling event) 3 29 5 20 DEQ

Biological assessment

Near Twin Bridges, the Big Hole River supported

an aquatic invertebrate assemblageninated by

many midge taxa.Some of the midges present

here are typically associated with filamentous

algae. Also common were riffle beetlé&a(tzevia

sp.) and nespinning caddisflies Hydropsyche

sp, t he Aspotted sedgeo) . T
suggests thtawater temperatures were cool, and 4
that water quality may have been degraded by Midge larvae.
nutrients.Mild sediment deposition may further The algal community was dominated by diatoms
influence the biota in this reach; taxa that rely on  at this site. Most of the diatoms collected here
silt-free cobbles and boulders were not as  were motile types, indicating that they are capable

another assessment modelsng diatom
characteristics indicatethat biological integrity
was good here.

D
wrl 00}

prevalent as expectedssessmet of biologicd of migraing about on substrate§his finding _ _
integrityusing bugs indicatedhat the site was suggestsa high prolability that the site was Epithemia sorex Photo by D. Vander Meer
slightly impaired. impaired by sediment depositionHowever,
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Site 51 Jefferson River near Three Forks (DEQ Site Location: Latitude 45.8947 / Longitude 111.59BRD27)

DEQ collected samples from the Jefferson River near Three River about 400 yards above the bridge and gageZéd¥s @0y the summer. The USGS collected
water quality samples near USGS gage station 06036650 during the spring and summer fra803999ace metals weetevatedn the bed sediment. Copper and

lead chronic aquatic life use standards were occasiomedlyeded. Additional data and interpretations are available in the statewide water quality monitoring reports
DEQ data Station ID MO8JEFFRO01

and at the following linksUSGS datahttp://waterdata.usgs.gov/mt/nwis/uv?06036650

Parameter Samples Max Min Mean Agency Comments
Flow instantaneous (cfs) 20 11200 125 2420 USGS
Dissolved Oxygen (mgfl) 5 118 80 103 DEQ
pH (standard units) 20 86 800 5.4 USGS
Specific Conductance (uSfom) 20 210 170 360 USGS
Temperature (degrees Celsius) 20 240 35 140 USGS
Sodium Adsorption Ratio 10 s 04 05 USGS
Sulfate (mg/L) 10 77232 464 USGS
Total Hardness (mg/l as CaCO3) 10 220 78 151 USGES
Total Suspended Sediment (mo/L) 20 314 3 B0 USGS
Total Ammania + Organic Mitrogen (mg/L a5 M) 20 1.1 028 052 USGE
Mitrite plus Mitrate (mg/L as M) 20 D240 WD 0058 USGS
Total Phosphorus (mgdl) 20 026 0013 0081 USGS
Chlorophyll & {mg'square meter ) a 120 24 a2 DEQ  Macroalgae
Arsenic, total-recoverable (ugdl) 10 12 3 5 LUSGS
Cadmiurn, total-recoverable (ug/L) 10 0.9 HD USGS
Copper, total-recoverable (ugfl) m 215 1.0 6.1 USGS
Lead, total-recoverable (ugdl) m 114 MD 27 USGS
Mercury, total-recoverable (ugfl) 2 MND HD MD DEQ
Seleniumn, total-recoverable {ugf/L) 2 MND MND MND DEQ
Zinc, total-recoverable (ugfL) 10 o) MD 17 USGS
Bed Sediment Metals (mofk) 1 DEQ Elevated
E. coli Bacteria (2-3 measures/sampling event) 3 19 13 16 DEQ

Biological assessment

The dominant aquatic invertebrate collected from
the Jefferson Rivenear Three Forks was the
Aitri co oTricorgtyofies yninutusThis bug

is ubiquitous in coeto-warm rivers of Western
Montana. A few organisms typically associated
with filamentous algae were present, such as the
pursecase making microcaddisflieblydroptila

sp. and Ochrotrichia sp., and midges
(Chironomidae) in the genu€ricotopus Mild
nutrient enrichment may be present. Stoneflies
were not welrepresented at this site, suggesting
that streamside habitats may have been disrupted
in some way. Low sinefly richness may be
related to loss of streambank stability, lack of
riparian zone integrity, or altered channel

morphology. Assessment of the biological health
of this site using the aquatic invertebrate
community indicated moderate impairment.

Hydroptila sp.
The periphyton assemblage at this site appeared
to be influenced by both organic and inorganic
nutrients as well as sediment deposition. The

proportion of eutrophic diatoms was high,
suggesting nutrient enrichment, and most diatoms
were motile, mdicating their ability to move along
the substrate. The overall health in this reach,
assessed with diatom metrics, was fair.

re—
10.0 ym S
Epithemia sorex
Photo by D. Vander Meer
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Site 61 Madison River near Three Forks (Latitude 45.7997 / Longitude 111.5Q06YAD27)

DEQ collected samples from the Madison River near Three Fofksliblestone FishingccessmearMadison Buffalo Jump Stateark from 20032005 during the
summer. The USGS did not collect water quality samples for the monitoring network nséteth&rsenic and mercury human health standard exceedences were
most likely due to natural causes (geothermal springs in Yellowstone National Park). Additional data and interpretatiaitstde in the statewide water quality
monitoring reportsad at the following links.USGS datdnttp://waterdata.usgs.gov/mt/nwis/uv?06040800 DEQ dataStation ID MO6MADNRO1

Parameter Samples  Max  Min Mean Agency Comments
Flow instantaneous (cfs) -Station 05040300 Summer 450 150 300 DEQ estimate
Dissolved Oxygen (mogll) 3 131 102 1B DEQ

pH (standard units) gas 7B 8.1 DEQ

Specific Conductance (uSfom) 550 240 354 DEQ

Temperature (degrees Celsius) 215 173 195 DEQ

Sodium Adsorption Ratio 123 120 1.22 DEQ

Sulfate (moil) 126 121 124 DEG

Total Hardness (mog/l as CaCOo3) 67 715 740 DEQ

Total Suspended Sediment (mg/L) 4 4 4 DEQ

Total Ammonia + Organic Mitrogen (mg/L as M) 026 021 024 DEQ

Mitrite plus Mitrate (mofl as N) MDD MD DEQ

Total Phosphorus (mgil) 0020 0O016 0018 DEQ

Chlorophyll & {mgfsquare meter ) 43 22 30 DEQ  Macroalgae
Arzenic, total-recoverable (ugil) g6 B3 78 DEQ

Cadmium, total-recoverable (ug/L) MND D MND DEQ

Copper, total-recoverable {ugil) ND MD MD DEQ

Lead, total-recoverable {(ugdl) MDD MND MND DEQ

Mercury, total-recoverable (ug/l) 0.1 D DEQ

Seleniurn, total-recoverable (ugdl) ND HD MD DEQ

Zinc, total-recoverable (ug/L) 1 MND DEQ

Bed Sediment Metals (mofko)

E. coli Bacteria (2-3 measures/sampling event)

| SO W N T N T O S N T T (N L R N TS S R
=
L)

o

20 2 g DEQ

Biological assessment the reach using bugs as indicators indicated diatoms was high at this site, suggesting
The aquatic invertebrates collected from the  moderate impairment. impairment due to elevated inorganic nutrient
Madison River near Three Forks indicated eool concentrations. Motile diatoms were not
to-warm water temperatures. The assemblage was particularly prdific here, but other diatoms that
dominated by the caddisflyBrachycentrus generally increase in the presence of sediment
occidentals (t he A American Gr ammono impacts were present. The assessment of
buil ds a r eccabainngul @aase, ilamgd f biological health derived from diatom metrics
small organic particles from the water using its indicated fair condition.

hairy legs. The abundance of this bug, as well as T

the presence of a diverse assemblage of riffle

—_—

. = X
Brachycentrusp.
Photo by Stephanie Estrella (ISW/WWU)

beetles icrocylloepussp., Optioservussp., and =

Zaitzeviasp.), suggests that sediment deposition  The periphyton assemblage was dominated by the E

did not appreciably impair the river in this reach.  pjyegreen algaNostoc sp.; it forms spherical

Subtle evidence of nutrient enrichment was also  colonies, which becomeaeshaped when a midge | ———

present: a few organisms associated with  |arva (Cricotopus nostococladiys takes up Cocconeis pediculughoto by D. Vander Meer
filamentous algae were collected. Evaioa of residence inside The proportion of eutrophic
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Site 71 Gallatin River at Logan (DEQ Site Location: Latitude 45.8875 / Longitubel.4781 NAD27)
DEQ collected one sample from the Gallatin River at Logan in 2001at a riffle located approximately ¥ mile below thergageediurmmer of 2001. The USGS
collectedwater quality samples near USGS gage station 06052500 during the spring and summer fra@03998lo numeric water quality standards were exceeded.
Nutrient levels are among the highest measured by the monitoring network in the Upper MissouritBasthesMiddle Rockies EcoregiorAdditional data and
interpretations are available in the statewide water quality monitoring reports and at the following links.

USGS datahttp://waterdata.usgs.gov/mt/nwis/uv?06052500

DEQ data Station ID MO5GALLRO1

Biological assessment

Nutrient enrichment appeared to influence the
aquatc invertebrate assemblage in the Gallatin
River near Logan. Excessive nutrients in rivers
can lead to conditions where oxygen becomes
scarce; this favors organisms that can tolerate
hypoxic conditions, such as the midge
Polypedilumsp., which was abundaat this site.
Like many organisms that tolerate low oxygen
environments, Polypedilum  sp. carries
hemoglobin in its circulating fluid; the organism
is red when alive. Caddisflies were diverse and
abundant, so it is unlikely that sediment
deposition was a rpblem here. The dominant
organism was the interesting caddisfly

Helicopsyche borealis( t h e
which constructs a snashaped case. Cotd-
warm water temperatures were indicated by the
fauna here. Assessment using the invertebrate
communty indicated moderate impairment.

Helicopsyche borealis

ispeckl e dhe flamenwusdalg&ladophorasp. dominated

the algal assemblage at this site, suggesting that
nutrients may impair the river in this reach.
Among the diatoms, eutrophic types were
abundant, suggsting inorganic nutrient pollution.
Using diatom metrics, an evaluation of this site
indicated that biological integrity here was fair.

Gomphonema minutum
Photo by D. Vander Meer
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