Gallatin Local Water Quality District
Surface Water Monitoring Network
Quality Assurance Project Plan

June 2018
=~
w

215 W. Mendenhall, Suite 300
Bozeman, MT 59715
406.582.3168
www.glwqd.org

Prepared byTorie HaraldsonGLWQDNater QualitySpecalist






Revision History

Revision #| Revision By Date Section(s) Revision Description
1 7/18/18 - TH Table 2 Changed instrumentation removal to September
2 1/8/19 - TH Sec. 2.3, Precisio Changed “reporting | i mi
h itori hedule to reflect that st
3 8/7/19 - TH Sec. 3.2 Changed mor.u orlng s.c edule to re gc at stage
and flow monitoring will occur at all sites annually.
Sec. 2.3 Update to precision criteria for bacteria.
Add water temperature loggers to monitorin
Sec. 3.2 W P N 99 roring
schedule.
4 4/28/20 - TH Add chalter. temperature measurement to methods.
Sc. 3.3 Add criteria to pebble count methodology.
Remove ammonia sampling from methods.
Add upload of stage and water temperature data tg
Sec. 3.9
SWAMP database.
5 6/17/20-TH Sec. 2.33.3 Add duplicate bactda sampling to all sampleets




Table of Contents

1
2

3

4
5

oo [¥ o 1o o 1A PSPPSR 1
Project BACKGIOUNG...........uuiiiiiiiiiiie ettt e e e e e r e e e e e as 1
2.1 Program GOAIS.......coiiiiiiiiiiee ettt e e e e e n e e e e e e anne 1
2.2 ProjeCt OrQanIZAtION..........uuiii et eeee e e et e e e e e s e e e e e s s s r e e e e e e s b e e e e e e e s aannrrreeeeeeaaan 4
2.3 Quality Objectives and Criteria for MONItOring DaLaL...........uuevveiiiiiiiiiiieee e 4
[ = ToT 1= o] o PRSP 4.
2= PRSP PPP 5
F ool U] = 1o OO PP PPPPTPPPRRPRTI 5.
Measurement RANGE (SENSITIVILY). ... ceeeiiuureiieiiiiieee ettt e s e e e e re e e e e snnbe e e e e eneee 5
R EPIESENIALIVENESS ...ttt ettt e ekt et e e e e bt e e e ek et e e e e e a b e e e e e e e aab e e e e e e bb e e e e e e nbree e e e e ennees 6
1070 0T o =T r=1 o 1111 3/ 6
LO70] 0] o 11 (=T 01T 6
2.4 Documentation and RECONAS...........oooiiiiii i e e e e e e aa e e e e e e e e e eeaeaaaeeas 6
Data ColleCtion & ManNaAgEMENL.........ccuiiiiiiiiiiiiiiee e e e e e e eeeeas 7
3.1 MONITOIING STALIONS. .. .eeeteeeeiiiiiti it e e e e ettt e e e e e e e e s s e e e e e e s b e e e e e e e s st n e e e e e e e e annnnreeeas 7
3.2 MONItONNG SCNEAUIE........oeeiiiiei e e s e e e 10
3.3. SaMPING MEENOAS. ...t e e e r e e e e e st e e e e e e e 11
StAGE MEASUIBIMENTS.....ciiiiiiiiiiiiie ettt e e e e et e e e e e e e s st e e et e e e e e e e aa s s b b n e n e e e eeeeeeessasnnnnnes 11
DISChArge MEASUIEIMENTS . ....ciiiiiiie ittt e e ettt e e s s bbbt e e e st b bt e e e s anb b et e e s annbeeeeesnnneeeenan 11
Instantaneous Field MEASUIMEMEILS.........uuuuiiiiiiee e iiee et er e e e e e s e e e e e e e e e e e s s sssnebeaareeeeeeeeaeeess 11
1 (S3 o [0 (0 ST TP T TP PR PPPPPPPPPN 12
PEDDIE COUNL....ciiiii ettt e e e e e e e e et e et e e e e e e e e e st e e b e e eaaaeaeas 12
Grab Samples (nutrients, TSS, E. COL).....uuiuiiiiiiiiieie e e e e e e e e e e e e e e e eeaeeeeaneanes 12
= T o TN (= o = L= SRR 13
(oY= i o] =L 7 PR 13
3.4 ANAlYLICAl MELNOUS.......uuiiiiiiiiieieeeeeee e e e e 13
RN O U= 111 4 @] o1 o APPSR 14
Field QUAILY GNEIOL ... ..ot e e e e e e e e et e e et e e et e e et e e e te e s e s e s e s eaaaeaaaaaeaeaenearenes 14
(=Yool =1 (0] V2@ 18 = 11702 @ o | (o) SR 15
3.6 Equipment Inspection, Calibration and Maintenance................coooeeeececnenveeniniinrineeeeeeeeeeee 15
3.7 Inspection/Acceptance Requirements for SUPPLIES..........cooeeiiiiiiieiiiiiie e 16
3.8 Data Acquisition Requirement (NBXirect MeasuremMents).........cccccvvvvvrrvrrriemreeeeeereeeeeeeseeeeens 16
3.9 Data MaNAgEMEL........coii it e e et e e et ettt et taeeaaaaaaaaaaaaaaeaaasaasaaaaannnnnneenne 16
AssessmMeNt and OVEISIGNL.......ooiiiiiiiiiiiie e 17
Data Review, Verification, and ValidatiQn...................eueeimieene e 17
5.1 Validation and Verification Methods...............uuuiiiiiiiiieiiiiiiieeee e 17

5.2 Reconciliation with Data Quality ODJECHVES..........cooiiiiiiiiiieee e 18



List of Figures

Figure 1.Map of project area.

Figure 2. Map of Group 1 monitoring stations
Figure 3. Map of Group 2anitoring stations

List of Tables

Table 1.Monitoring station descriptions, sampling groupsgdastation locations
Table 2.Schedule of monitoring activities

Table 3.Criteria for field data measurement with field meter

Table 4.Sampé handlingrequirements

Table5. Analytical Methods and Reporting Limits

Attachments

A. GLWQD Standard Operating Procedures for Surface Water Monitoring
B. Field Forms

C. QA/QC Checklist and Data Qualifiers

D. Field Equipment and Bplies List

© 0o W

10
12
13
14



GLWQUDsurface Water Quality Trend Monitoring ProgranQuality Assurance Project Plan (QAPP)

1 INTRODUCTION

This Quality Assurance Project Plan (QAPP) ibesdhe quality assurance aggality control
activities and procedures that will be used while collecting samples for the Gallatin Local Water
Quiality District (GLWQD) Surfagkater Monitoring NetworkProgram The purpose of this
document is to describe the methods and procedurestiie collection of physical, chemical

and biological samples and measurements afalface WateQuality Trendvionitoring
Programstations This QAPP will be reviewed annuallylanodified as necesaryto meet
programmatic goals.

2 PROJECBACKGROUND

All activities within a watershed have the potential to impact water quality. The 303(d) list of
Impaired Waterbodies included indvitana Department of Environmental QualitgvVDEQ)

2016 Water Quality Integrated Report includes 26 stream reaches inawer Gallatin
Watershed with one or more water quality impairments. Common impairments include
nutrients, E. coli and sediment. The diverse list of associgietlutant sources include yard
maintenance, municipal discharges, crop production, and unggawads and others

The Lower Gallatin Watershed is experiencing rapid growth. With more people comes a greater
potential to impact surface water quality. However, surface water quality monitoringrwith

the watershedhashistoricallybeen shortterm and projectspecific. Asa nonregulatory

department of Gallatin Countyovernment with a mission to protect, preserve and improve

water quality, GLWQD is tasked in its fiyear strategc plan with establishing a Surface Water
Quality TrendMonitoring Netwvork Program (Program)GLWQD does not administer or enforce

any local governmental ordinances, rules, or regulations pertaining to water quaéhig.does

not preclude any other agency or interested organization from developing regulations based on
data or information collected by GLWQD.

The purpose of th€rogramis tocollect longterm surface water quality data from monitoring
stations located throughout the GLW@Bgure 1) Datawill be used to asseggends in

parameters often associated witlonpoint source pollubn. Surface water quantitgata will
also be collected and compiled &tlow for load calculations.

2.1 Program Goals
G L WQ Proggam goals andbjectivesare listed below.

Goal T Implement a surface water monitoring progrdram which data can be used
evaluate the status and loAgrm trends in water quality within the District.

6/25/18 1
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Objectives:

1. Complete a Program plan, approved by the GLWQD board that includes:

a. A network of permanent monitoring stations that prioritizesesitwith
current water quality impairments, data needs expressed by partners,
anticipated growth/changes of land use in the subwatershed, as well as
existing datasets/instrumentation and site access considerations.

b. A suite of monitoring parameters that refit the underlying reasons for
monitoring each stream.

c. A sampling regime that considers the temporal and spatial aspects of
monitoring needed to capture trends in selected parameters.

d. A budget for analysis and instrumentation needs.

Create a Quality Assuree Project Plan (QAPP).

3. Develop site access agreements with landowners for any monitoring stations
located on private property.

4. Secure funding (GLWQD funds and grants) and create work plans for analysis
and instrumentation maintenance and expansion basadvailable funds
annually.

5. Conduct monitoring, incorporating Stream Team volunteers when practical.

N

Goal 2 Utilize Program data to create water quality reports for monitored streams that
summarize water quality data in an easily understood format.
Objectives:
1. Determine water quality targets for each monitored stream reach.
2. Develop a method to compare water quality targets to data (ex: index values
that express monitoring results for each parameter relative to targets).
3. Summarize data ancesults in pemdic (annual, 5/ear) reports.

Goal 3 Make associated data available to partners and other interested parties.
Objectives:

1. Complete all QA/QC activities outlined in the QAPP (see Goal 1, objective 2).

2. Upl oad data to MDEQ's EQuIl S database.

3. Provide longerm storage of all data in hard copy and electronic format at the
District.

4. Create an online mapper of monitoring stations and WQI results for public
access.

5. Makehydrographdata available othe Montana Bureau of Mines and
Geology s Sur f ace Wandkonitodng BregsasSWAMEP
databa®.

6/25/18 2
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2.2 ProjectOrganization

Torie Haralson, GLWQD Water Qual®pecialistwill serve agproject manager
Responsibilitiesf the project manageiclude monitoringnetwork coordination, securing site
accessconducting field monitoring activitieassuring integrity of data submitted to Montana
EQuiScompletingdata analysis and interpretatio@and composing reportsFor the Gallatin
Stream Teams Volunteer Moniiag Program, the@roject managewill conduct annual
volunteer training in coordination with the Greater Gallatin Watershed Council.

GLWQD staffGallatin Stream Teanwolunteers Montana State Universitinterns, Gallatin
Conservation Districttaff, and/or Big SkyVatershed Corps Membexrsill assist irfield
monitoring activities for this project

The GLWQD Manageitill be responsible foprogram oversighind adherence t@rogram
objectives TheGLWQMManagerwill review and approve QAPP modificets and the standard
operating procedures for field activities. Annual monitoring budgets will be reviewed by the
GLWQD Managemnd approved by the GLWQD Board of Directors for each fiscal year.

The Water Quality Database Coordinator Montana Depamnent of Environmental Quality
(MDEQ)Wwill providesupport and assistanagith EQuIS submittals and EQuIS approval

2.3 Quality Objectives and Criteria for Monitoring Data

Data quality objectiveare used to establistiata quality indicators (DQIs) thassure the type,
guantity, and quality of environmental datallected isappropriate for the intended
application. DQIs for the Program are addressed below.

Precision

Precisiorrefers to the degree of variability in repeat measurems of the same pameter.
Precision is evaluated by comparing measurements of relative percent differences (RPDs) in
duplicate sample analyse®PD is calculated as follows:

RPD = (D) / ((O+D)/2) x 100

Where:
O = original, and
D = duplicate

Lab precision (laboratouplicates)
Precision quality control for all laboratory methods will follow the frequency specified in the

analyticalmethod or as described inthabdora or y’' s Qual ity Assurance

6/25/18 4
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Overall precision (field duplicates)
Frequency of fieldluplicates will be 10% of samples collected in the fieBhcteria sample
duplicates will be collected for each sample.detecisioncriteriashall be:

1 Water Chemistry 25 % RPD for duplicate results > 5 timel®wer reporting limit

Corrective Action: If laboratory duplicates fail this limit, check with the laboratory to see how
they addressed or qualified the data and add additional qualifiers and notes as needeyl. If
field duplicates fail thisriteria, qualify all associatedadt a wi t h a *“J” esti mat e

Due to the natural variability in bacteria concentrations among duplicate samples, bacteria
results will not be flagged for exceeding 25% RPD unless field duplicates for other analytes
within the same sample set also falléhe precision criteriaThe mean of duplicate bacteria
samples will be used as the sample result in analyses.

Bias

Bias is directional error from the true value. In this context, it is an extension of the
representativeness concept applied to an indual sample. Bias can occur either at sample
collection or during measurement.

Accuracy

Accuracys the combinatiorof high precision and low biasyeasured by assessing how close an
analytical measurement is to a known or "true" valuéhe primary tobfor assessing accuracy

of measurements will be the recovery of known additions (e.g., matrix spikes for field samples,
andlaboratorycontrol samples to establish method accuracy¥nergy dboratories will qualify

data not meetindaboratoryaccuracyrqui r ement s with “J” fl ags.

Measurement Range (Sensitivity)

Sensitivity refers tohe limit of a measurement to reliably detect a characteristic of a sample.

For analytical methods, sensitivity is expressed as the method detection limit (HiErpy

Lals  wi | | det eramdc er dthteiimelMDLClseck each met hod’
of sensitivity using negative controls (e.g., Method Blanks, Continuing Calibration Blanks, and
Laboratory Reagent Blanks).

Sensitivity quality controls for alitboratory methods will follow the frequency and criteria
specified in the analytical methodosa descr i bed iQualtyAssuratceaNMaoualat or y’
The criteria used to assess field method sensitivity for water samples shall be:

Field method contrd (Field Blank) < Project Required Quantitation Limit

Corrective Action: If analytical method controld the specified limit, the Project Manageill
check with the laboratory to see how they addressed the-nonformance and qualify data as
necessay. If Field Blanks fail, all associated project data < 10x the detected value will be
qgualified with *“B” flags.

6/25/18 5
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Representativeness

Representativeness refers to the extent to which measurements represent an environmental
condition in time and space. Fproject assessment, representativeness is limited by funding
for sampling analysis. The monitoring stations selected will each be representative of that
particular stream, keeping in mind the limitations created by access to private property and
landowneravailability and participation. All streams are intaontane, coléwater streams,

and monitoring stations will be indicative of that habitat type and sampling techniques for
these stream types will be used in the Program as outlingali/QD Standard @mting
Procedures for Surface Water MonitorigfggtachmentA).

Comparability

Comparability is a measure of how data results can be compared between different sampling
events at the same location, how data can be compared between different samplinglugati
and how data can be compared to regulatory standards. For this project, comparability will be
ensured by following the monitoring protocols outlined@WQD Standard Operating
Procedures for Surface Water MonitoriffgtachmentA). Data will be arlgzed following DEQ
preferred EPA analytical methods and meet BEQuired reporting limits.

Completeness
Completeness is a measure of the amount of data prescribed for assessment activities and the
usable data actually collected, expressed as a peaggnt

Completeness as % = (# Valid Data Points or Samples / Total # Data Points or Samples) x 100

The overall project goal is 90% completeness. Sampling sites lost thetaisbeyond
GLWQD control will reduce the total numtbaf sites in the equatio but not thecompleteness

goal,Rejected data results wildl be qualified wi

compl eteness. Data with *“B” and “J” fl ags
completeness not be achieved, it is expected thatj@ct goals will still be met using a subset of
data collected.

2.4 Documentation and Records

Thorough documentation of all field sampling and handling activities will be completed in
writing in field notebooks and on activigpecific field formsAttachment B).

Each sample collected will be uniquely identified on the sample label (provided by the
laboratory on the sample container), site visit and chain of custody forms specifying the sample
ID and location, sample date and time, and name of pecsilecting the sample. Field data
sheets will be completed esite during sampling activities and reviewed by fieject

managerfor completeness and accuracy. For monitoring stations where landowner permission
is needed to access the site, signed lawder property access permission cards will be
completed and maintained in the GLWQD filetard copies and PDF scans ofieltl formsand

Wi
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associated field notebook pagesll be stored at the GLWQD office and maintained following
Gallatin County recoslstorage protocols. Laboratory reports from Energy Labs\dl be

storedi n el

ectronic
network driveand backeelp by the Gallatin County Information Technology Department. All

(pdf)

and

har d

copy.

El

ectr

water quality data (from field data sheets and laboratory data reports) will be submitted by the
project manageto Montana DEQ using the MBWQX submittal procesthen submitted to
EPA STORET by the DEQ QA Officer.

DATACOLLECTIO&8 MANAGEMENT

3.1 Monitoring Stations

Thenetwork includes sixteen monitoring stations on twebteeams(Tablel, Figures 2 & B
The stations arélispersed on streams that flow through areas of varying land use and geology
within the District. On selected streams, pitgiwas given to sites that have existing
instrumentation and/or water quality datasets from other monitoring efforts.

If a stationbecomesnaccessible due to private property access limitations, GLWQD will
attempt to secure access at an alterndbeation as close as possible to the oridisation
location. If not possible, the station may beplaced with a station in another area of interest

Tablel. Monitoring station descriptions, sampling groups, and station locations.

SAMPLING

STREAM STATION DESERION GROUP | LATITUDE LONGITUDI
Bozeman Creék near mouth at Gold Avenue bridge 1 45.693561| -111.027659
Bozeman Creek Tuckerman Park below Goldensté&toad 1 45.635337| -111.031792
Bridger Creek at Story Mill Road 1 45.709235| -111.021478
Limestme Creek at mouth 1 45.641259| -111.030270
Mandeville Creek above RedVing Drive 1 45.707581| -111.055741
Matthew Bird Creek | near mouth at College/Blackt 1 45.671227| -111.034123
East Gallatin River near Story Hill & Kelly Canyon Roads 1 45.670631| -110.975934
East Gallatin Riveér upstream of Springhill Road 1 45.725633| -111.066526
East Gallatin River at Gallatin River Ranch 2 45892791 | -111309149
Baker Creek at Amsterdam Road 2 45.772709| -111.254077
Camp Creek at Dry Creek Road 2 45.860336| -111.298%3
Dry Creek at mouth 2 45.868898| -111.219897
Middle (Hyalite)Creek | at mouth 2 45.794016| -111.127928
Middle (Hyalite)Creek | at Valley CenteRoad 2 45.729305| -111.154748
Thompson Creek at Dry Creek Road 2 45.837997| -111.160108
West Gallatin River above E GallatinRiver &Nixon GulchRd 2 45.891056| -111.333872
"= Site gauged by DNRC or USGS

6/25/18 7
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3.2 Monitoring Schedule

Sampling activities (except macroinvertebratengding) will be conducted at half the stations

in each yeafTable2, Figures 2 & B This will allow the District to monitor logrm water

quality trends while using resources efficiently. The sampling groups were chosen so that data
from tributary sttions and the downstream stations bracketing or receiving those tributaries
are sampled in the same yediBablel). Macroinvertebrate sampling will be completed at all

16 sites for three consecutive years in order to establish a baseline dataset.th&fiartial 3

year effort, macroinvertebrate sampling will be completed at all 16 sites every five years.

Stream gauging is an important aspect of surface water quality monitoring. -iddinte

discharge data is necessary for pollutant load calculatiand hydrograph timing can be

helpful in explaining water quality trends. Monitoring stations have been located at U.S.
Geological Survey (USGS) or Montana Department of Natural Resource Conservation (DNRC)
reaktime gauging sites whenever possilfleade 1). At all other stations, discharge will be
calculated using continuous stage data and manual discharge measureevenysyear

Table2. Schedule of monitoring activities.

hydrograph phase] pre-runoff leading/peak/tailing baseflow
APR MAY JUNE | JULY| AUG | SEPT
Ungauged sites: install stage logge X
(Solinst transducers & baros)
Gauged sites: install-B temp X
loggers
manualstreamflow measurements X > 2X > 3X
Instantaneous field measurements > 13X
(temp, pH, DO, SC)
site photos = 3X
pebble count X
nutrients (TP, TPN, N+N as N) X X X
TSS X X X
bacteria X X X
macroinvertebrates X
remove stage instrumentation X
Macroinvertebrates will be collected at all sites in 2Q020, tren every five yeathereafter. Stage
instrumentation will be installed and discharge measured at all ungauged sites everyleather activities
will be conducted at half of the sites every season (see Sampling Groups, Table 1).

If a monitoring station § inaccessibldue to inclement weather or unsafe stream conditions,
reasonable attempts will be made teturn to conduct the sampling actiwésat a later date.

6/25/18 10
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3.3. Sampling Methods

Detailed instructions for the collection of samplesiasperation of equipment described in this
section can be found in theLWQD Standard Operating Procedures for Surface Water
Monitoring (AttachmentA). Field forms associated with these procedures can be found in
AttachmentB. Table4 provides a summargf project sampling method requirements. Any
problems encountered with sampling activities (equipment failures, etc.) will be communicated
assoon as possible tihe District Managerand any corrective action will be documented on

the Site Visit Formand/or the field notebook

Stage Measurements

Solinstpressure transducers will ideployedto collect hourly measurementst the beginning

of eachmonitoring seasonin stilling wells fitted with staff gauges marked0r®1ft increments.
Barometers wilbe deployed within a range determined to be sufficiently close to accurately
correct transducer measurements for changes in barometric presdbdaga will be

downloadedas needed to ensure proper function and settingdl deployment, retrieval, and
download activity will be recorded on the Logger Activity Tracking Form created for each logger
at the beginning of the field seasostaff gauges will be read and recordad the Discharge

and Site Visit Forms, and in the field noteb@leach site visit.

Discharge Measurements

Discharge will be measured manualling a OTT or MarsiMcBirney flow meteat all sites
where a DNRC or USGS gauging station is not present. Memsusewill be madat each site
visit, unless it is determined thatading conditons areunsafe. Data will be recorded on the
Discharge FormAt sites with DNRC or USGS gauging stations, the discharge calculation
associated with the stage reading made at the time closest to the time recorded on the Site
Visit Form will be used. isarge calculations from gauging stations will be determined via the
SWAMP database after data is no longer considered provisional by the collecting agency.

Instantaneous Field Measurements

Instantaneous field measurements will be collectesing a Y3oPlus orY SB56 Water Quality
Meter. Data will be recorded on the Site Visit Form and in the field notebook at each site visit
prior to leaving the site Theprecision, accuracand measurement rangeriteria for these
measuremens are summarizeth Table 3.

ContinuousTemperatureMeasurements

Solinst pressure transducers collécurly water temperature measuremenigt the monitoring
stations where they are employed. Onset HOBO temperature loggers will be installed at
monitoring stations with DNRC dtJSGS gauges.

6/25/18 11
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Table3. Criteria for field data measurement witfield meter or deployed temperature logger

Meter Anticipated
Meter A
Parameter Meter Accuracy Measurement . Range
Resolution
Range
pH +0.2 units 0 to 14 units 0.01 units 6.8—8.8 units
Temperature +0.2°C -5t0 70°C 0.01°C 9.0-20.0°C
Dissolved oxygen 0-20 mg/L (x2% of reading or
(mg/L)* 0.2 mg/L; whichever is greater, 0o 50 mg/L 0.01 mg/L 8.0-12.0 mg/L
0-200% (x2% of reading or 2% 0.1% air
Dissolved oxygen (%)| air saturation, whichevessi 0 to 500% 0 80—-130%
saturation
greater)
0 -
Specific conductivity | 0:3% of reading or 0.001 1 564 igyey | 000110011 550 orhigrem
mS/cm; whichever is greater mS/cm
Total dissolved solids | Calculated from SC (mS/cm)*{ 0 to 100 g/L 4 digits 0.100-0.350 g/L

*YSI meter with internal barometer. Accuracy £3 mmHg with £0.15°C, resolution 0.1 mmHg, measuremer|
500 to 800 mmHg.

*TDS constant default of 0.65. Reported in gReported by the YSI 556 only.

"Based on field data collected tve2en 20082018.

Site Photos

Digital photographs willétaken at all site visitsJIPEG numbers will be recorded on the Site
Visit Form and in the field notebook prior to leaving each site. Photos will be downloaded to
the appropriate GLWQD networkléter weekly.

Pebble Count
A pebble count will be conducted at each sitgh an appropriate rifflan July. Data will be
recorded on the Pebble Count Form.

Grab Sampls(nutrients, TSSE. col)

Grabsamples for total phosphorus (TP), total persulfaiteagen (TPN), nitrate plus nitrite
nitrogen (N@G+NQ-N), Total Suspended Solids (TSS),Encblbacteria(in duplicate)will be
collectedin awell-mixed portion of the stream according to the schedule outlinedable 2

and preserved according to requirementsTable 4 Sample collection information will be
recorded on the Site Visit Form and in the field notebook at each site visit, prior to leaving the
site.

Sample bottlesvill be clearly labeled with a waterpof marker Label informatiorwill include
the site identification numbersampledate and time, sample typendpreservative used All
samples will bestored in coolers and chilled to @ or less with wet ictor transportand
shippingto the lab. Shipping coolers will includechainof-cusiody formfilled out per
laboratory instructions

6/25/18 12
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Table4. Sample handlingequirements

: : Preservation Hold

Parameter Sampling Equipment| Volume Bottle & Care Time
Water ¢ Nutrients, Common lons & Bacteria
E. colbacteria grab sample 120 ml Sterllg, Cool, 4°C 24 hr

Plastic
Total Persulfate Nitrogen grab sample 50 ml Plastic Cool, 4°C 30 days
Nitrate-Nitrite as N grab sample 50 ml Plastic H.SQ, 4°C 28 days
Total Phosphorus grab sample 50 ml Plastic HSQ, 4°C 28 days
Water ¢ Instantaneous Field Measuremés
pH YSI ProPlus/556 metg instream none none n/a
temperature YSI ProPlus/556 mete instream none none n/a
dissolved oxygen YSI ProPlus/556 metg instream none none n/a
specific conductivity YSI ProPlus/556 metg instream none none n/a
Total disolved solids (TDS) | YSI ProPlus/556 metg n/a n/a n/a n/a
Total suspended solids (TSS) grab sample 500 ml Plastic Cool, 6°C 7 days
meter method for stream flow Marsh McBirney flow instream n/a n/a n/a
meter/OTT flow meter

Substrate/Biological
macroin/ertebrates | kick net 500 pmesh \ 2-500 ml \ wide-mouth \ 95% ethanol\ 6 months

Macroinvertebrates

Macroinvertebratesamples will be collecteith September.Sample bottlesvill be clearly
labeled with a waterproof markerAn additional label will be complked in pencil and placed
inside the sample bottle. Internabel informationwill include the site identification number,
sample date and time, sample method type, and sampler nagample collection information
will be recorded on the Macroinvertebratgample Collection and Site Visit Forms, and in the
field notebook at each site visit, prior to leaving the sifdl completed sample bottles will be
filled to the neck with 95% ethanddealed with Parafilmand delivered to RhithroAssociates,
Missoub, MT,within 6 months.

Locational Data

Latitude and longitude data used on field forms may be copied ffablel of this QAPP
documentwhen used in association with a repeat vishny new locational data will be
recorded in Montana State Plane NAD 33®ordinate system and datum in decimal degrees
to at least the third decimand recorded on the Site Visit Form

3.4 Analytical Methods

Project analysis method$or water grabsamplesare described irstandard Methods for the
Examindion of Water andNVastewater, 238 Ed(APHA, 2017 Analytical method details for
macranvertebrates are described DEQ WE@BWQMO00%ev3. Analysis method identifiers
and reporting limits are summarized Trable 5
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Table5. Analytical Methods andReportingLimits

Analyte Method Reporting Limit gg/L)
E. colbacteria 9223B 1 CFU100 ml
Total suspended solids (TSS) A2540 D 4,000
Total(Persulfatg Nitrogen A4500 NC 30
Nitrate-Nitrite as N, low level E353.2 10
Total Phosphorus as P, low level E365.1 5
Macroinvertebrates DEQ WQPBWQ®I09re\3 n/a

Any poblemsencountered withlaboratory analysis will be coordinated amoB8gWQD and
laboratory staff Corrective actions taken will be documented on laboratory reports and/or in
email correspondencevhich will be printel and kept in GLWQD files with the corresponding

lab reports.

Energy Laboratories will dispose of samples folgvitheir laboratory protocols The
laboratory turnaround time for sample analysis and reporting is anticipated to be no longer

than 30 days

3.5Quality Control

Field Quality Control

Projectpersonnel will collect field duplicates and field blanks (not trip blanksatfteast 10%

of all samples.

FIELD BLANIKield blanks are used to determine the integrity of the handling of tinepses,

preservative and/or containers, and monitors whether site conditions and reagents are sources
of contamination. Field blanks will consist of laboratgrade deionized water transported to
the field and poured off into a prepared sample contained &areated the same as a grab

samples taken fromhie site.

DUPLICATE SAMPLE®Id duplicates are used to determine the precision of the sampling and
analytical process and monitor the homogeneity of the collected samples. Duplicate samples
should be t&en simultaneously and handled with the same procedures as the organgble

The dcata quality Indicators (DQIs) described @tt®n 2.3are the quantitative and qualitative

criteria established for a sampling design in order to meet h e

p r adjeeDOts are

used during the data review process to validate data. Descriptions of data qualifiers and
common QC terms and acronyms are includedtiachmentC

obj e
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Laboratory Quality Control
Immediately upon receipt of samples from the field, tabdratory personnel will:
1. review the chairof-custody form for completeness and for clarity of instruction;
2. inspect the cooler to make sure the samples have been kept at the proper temperature;
and
3. inspect the samples for leakage or breakage and to corthahsample labels are
consistent with the chauof-custody forms.

The laboratory personnel will log in and store samples in accordance with the laboratory's
procedures and will immediately notify the field personnel if any deficiencies are observed
uponsample receipt. The laboratory personnel will notify the quality assurance program if the
deficiencies have compromised the analysis and results or if resolution of a sampling/analysis
issue is needed. The laboratory will note any deficiencies in a cassgine.

The poject labmust follow procedures comgtent with their own QA planand laboratory

certification requirements, including sample tracking and ckad#oustody procedures. For
laboratories performing water chemistry analyses, a quality asse package must be

provided with each analytical report. The laboratory quality assurance package will include a
duplicate split sample, and spike, blank, and reference sample analyses. Lab splits are run on a
minimum of every 20 samples for a given at&lto determine error due to lab procedures.

During analysis, verification standards are run regularly to check instrument calibration. Matrix
interference is assessed by spiking samples with a range of known quantities of the analyte (at a
minimum of evey 20 samples). The standards and spikes should be within the same
concentration range as the samples being analyzed.

3.6 Equipmentinspection,Calibration andMaintenance

All field equipment will be inspectday GLWQD staffrior to sampling activitieto ensure that

proper use requirements anmet. Calibration and testingf equipment will occur in advance of

field activities to allow time for replacement ogpair of defective equipment.

Y SI metersised for the Programwill be successfullgalibrated daily prior to each sampling

event, according to t luengmaavadCalibration standafds i nst r u
Calibration reslis will recorded in the calibration locAll calibration and trableshooting

activities will be documented in th&libration and maintenance log kept with each meter.

Meters that do not successfultalibratewill be sent in for repairs or replacement parts
ordered. Any necessary aintenanceor repair of the YSI meters will be provided Bgndriest
Environmental anauthorized YSI service ceniarBeaver Creek, itio.

A postuse dift checkwill be performedafter each day of useDrift checks will be performed
with approved calibration of confidence solutions and recorded in the calibration and
maintenance log Any data collected in association with a failed drift check will be flagged
appropriately. All field equipment will be cleaned and properly stored after each use.
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3.7 Inspection/Acceptance Requirements for Supplies

Careful and thorough planning is ressary to ensure the efficient completion of the field
sample collection tasks. A general checklist of field equipment and supplies is provided in
AttachmentD. The project managewill be responsible for ordering supplies atehsumables
and inspectinghem regularly.

3.8 Data Acquisition Requirement (NorDirect Measurements)

Nondirect measurements will include identification and/or verification of each sample location
(ie., latitude and longitude). The latitude and longitude coordinatestatfons(Table 1)will be
recorded in decimal degrees

3.9 Data Management

Samples will be documented and tracked through sample identification labels, field and
laboratory recording forms and sample identification/custody forrigeld data sheetwill be
inspected and reviewed for completeness before leaving the monitoringosit€ LWQD staff
All data sheets will bet@red and maintained by GLWQD.

Grab sample analysis results ar@nsmitted from Bergy Laboratories to thproject manager
via hard copy rep and electronically as an electronic data deliverable (EDD) in the\WM@X
database format. Results transmitted electronicaliit be entered and uploaded into the MT
EQUuIiS databadey theproject manageandreviewed by the MT DEQ QA Offipeior to
submittal to EPA STORET.

Hydrographs developed internally by GLWQD will be available by requastin®us stage
and water temperature datavill be reviewed internally before submitted Montana Bueau of
Mines and Geologfor upload to SWAMP database

Rhithron Associatewill process thesamples. Results will be recorded on lab data shaetd
accompanied byrminterpretive report.

Data Distribution and Availability

In accordance with State Law, all data and other information in the possessiba GLWQD

shall be made available to the public in accordance with Montana Statiies.District
recognizes that in some cases public distribution of personal information included on
laboratory reports, other reports, or in databases, could be viewedaasful to individuals,
business, or other entitiesTo provide reasonable protection of privacy, GLWQD will not
distribute information it collects that contains names, or contact information including, but not
limited to, phone numbers and email address&o the public without their consentData
containing location information such as addresses or geographical coordinates, will be made
available to the public as this information is relevant to its interpretatibata collected
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through this surface war monitoring program is available to the public, agencies, and other
organizations following the GLWQD Data Distribution Policy adopted by the GLWQD Board of
Directors on March 6, 2008.

4 ASSESSMENT AKDWERSIGHT

Assessment activities and correctiveiant have ben identified to ensure thasample
collection activities areonducted as prescribed and thateasurement and>QG established
by this QAPP are meProblems and corrective actions identified by f@ject managewill
be reported b the GLV@QD Manager regularly.

Failures in the laboratory analysis system (e.g., performance requirements are not met) and
corrective actions for those failures are beyond the scope of thisSFQAP

5 DATAREVIEWVERIFICATIQMNDVALIDATION

Data review, validatioand verification requirements provide a method for determining the
usability and limitations of data, as well as a standardized data quality assessment. All field and
laboratory report forms will be ndewed by theproject managefor completeness and
correctness. The project managewill alsobe responsible for reviewing all data entries and
transmittals for completeness and adherence to QA requirements. Data quality will be
assessed by comparing entered data to original data or by comparing resuittheit

measurement performance criteria summarized in SecBd@to determine whether to accept,
reject, or qualify the data.

5.1 Validation and Verification Methods

Theproject managewill review all field and laboratory record forms. Any discrepesin the
records will be reconciled with the field personnel and recorded inRfggectlogbook.

The submission afamples to Energy Laboratoriedl include a Chain of Custy record sheet

documenting station ID and location, sample date andtiem®,d t he sampl e col | ec
This information will be checked by the laboratory upon receipt of the samples to ensure that

holding times have not been exceeded. Violations of holding times will be reported by the

laboratory tothe project manager The project manageand Quality Assurance Officer will

work with laboratory personnel tdetermine whether or not to proceed with analysis of that

sample.

Validation and verification of analytical datalivibe conducted by th@roject manager
following requirements outlined in this QAPP regarding reporting limits for analytical results
and review of the laboratory QA/QC reports that accompany the analytical results to insure the
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laboratory is meeting required QA/QC limits. Data that doatsmeet DQG@ outined inSection
3.1 of this QAP will be discarded.

5.2 Reconciliation with Data Quality Objectives

As soon as possible after each sampling event, calculations for precision, completeness and
accuracy will be madey the project manager If data quaty indicators do not meet the
program’s speci fdscaaé¢di Resamplingdragcua if fumdiryg istaailable.

If the cause of failure is due to equipment problems, calibration/maintenance techniques will
be reviewed, reassessed and imprdvef the problem is sampling error, personnel will be
retrained. Any limitations on data use will be detailed in any project reports and other
documentation as needed.
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Attachment A

GLW@ Standard Operating Procedures
for Surface Water Monitoring
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Attachment B

Field Forms
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Attachment C

QA/QC Checklist and Data Qualifiers

6/25/18 3



Attachments

Quality Control Checklist
___Condition of samples upon receipt
___Cooler/sample temperature
__Proper collection containers
__All containers intact
___SampleH of acidified samples <2

All field documentation complete. If incomplete areas cannot be completed,
document the issue.

____Holding times met
____Field duplicates collected at the proper freque(it§o)
____Field blanks collected at the pragesquency 10%)

____All sample IDs mat¢hoseprovided in theQARP. Field duplicates are clearly marked
on samples and noted as such in lab results.

____Analyses carried out described within theQAPP/ISOP(e.g. analytical methods, photo
documentation, field protocols)

____Reporting detection limit met the projeceéquired detection limit
____All blanks were less than the projeetjuired detection limit
____If any blanks exceeded the projgequired detection limit, associated data isgtged

____Laboratory blanks/duplicates/matrix spikes/lab control samples were analyzed
at a 10% frequency

____Laboratory blanks/duplicates/matrix spikes/lab control samples were all within
the required controlimits defined within theQARP

____Prgect DQOs and DQIs were mdegcribed inrQAPP)
___If YSI does not pass daily drift cheagsociated data is flagged

Summary of results of QC analysis, issues encountered, and how issues were
addressed (corrective action)

____Completed Q€necklist beforeeQuiSupload
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TableG1. Data qualifiers and descriptions.

Result
Qualifier | Result Qualifier Description
B Detection in field and/or trip blank
D Reporting limit (RL) increased due to sample matrix interference (sample dilution)
H EPAHolding Time Exceeded
Estimated: The analyte was positively identified and the associated numerical value i
J approximate concentration of the analyte in the sample.
Rejected: The sample results are unusable due to the quality of the data gesherate
because certain criteria were not met. The analyte may or may not be present in the
R sample.
Not Detected: The analyte was analyzed for, but was not detected at a level greater t
or equal to the level of the adjusted Contract Required Quantitatiomt (CRQL) for
U sample and method.
Not Detected/Estimated: The analyte was not detected at a level greater than or equa
the adjusted CRQL or the reported adjusted CRQL is approximate and may be inacc
UJ imprecise.
TableG2. Quality contol terminology and descriptions.
FIELD QC
Term Description Purpose/Usage
Used only for VOC (Volatile | To determine if cross contamination occurs
Trip Blanks | Organic Chemicals). Alias VO/ between samples.
(volatile organic analysis)
i Monitors contamination resulting from field
. Reagentvater exposed to field L .
Field Blank . - activities and or ambient levels of analytes press
sampling conditions . .
at time of sampling.
Two independent samples take|
under the same conditions. Fo
solids; two samles which are co
Field located (taken side by side.) | To determine the homogeneity of the samples
Duplicate Water samples would be two | collected.
independent samples taken at
the same location at the same
time.
Field A single sample is obtained, | Monitors laboratory precision independent of
: homogenized, ien lit into laboratory operations.
Replicate :
multiple samples
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LABORATORY BATCH QC

Acronym Description Definition
An aliquot of reagent water or other blank
matrices that ae treated exactly as a sample
LRB/Method Laboratory Reagent including exposure to aII. glassware, equipment,ﬁ
Blank Blank solvent;, reagents, and internal sta_ndards that &
used with other samples. The LRB is used to
determine if method analytes or other
interferences are present.
o Reagent water spiked with a known amount of
LFB/LCS Laborabry Fortified Blank; anal?/te. Ideally tF;eated exactly like a MS/LFM.
Laboratory Control Sample ) e ,
Control used to determine bias in sample spikeg
An aliquot of arenvironmental sample to which
known quantities of the method analytes are
added in the laboratory. The LFM is analyzed
exactly like a sample, and its purpose is to
MS/LEM Matrix Spke/Laboratory Fortified| determine whether the sample matrix contribute
Matrix bias to the analytical results. The backgndu
concentrations of the analytes in the sample
matrix must be determined in a separate aliquot
and the measured values in the LFM corrected {
background concentrations
Matrix Spike Determine metlod precision in sample
MSD/LFMD | Duplicate/Laboratory Fortified .
. . concentrations are < 5X the RL.
Matrix Duplicate
. Determine method precision in sample
DUP Duplicate concentrations are > 5X the RL.
A solution of method analytes of known
concentrations which is used to fortify an aliquol
of reagent water or sample matrix. The QCS is
QCs Quality Control Sample obtained from a source external to the laborator
and different from the source of calibration
standards. It is used to check either laboratory ¢
instrument performance
SRM Standard Reference Material Pri_malily used as a QCS to verify instrument
calibration.
LABORATORY ANALYSIS QC
Acronym Description Definition
Monitors instrument drift at low end of cidration
ICB Initial Calibration Blank curve.
Monitors instrumentdrift at low end of cabration
CCB Continuing Calibration Blank | curve.
IcV Initial Calibration Blank Monitors instrument drift at a defined

concentration near the mid range of calirve.
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Cccv

Continuing Calibration Blank

Monitors instrument drift at a defined
concentration near the midange of calcurve.

IPC

Instrument Performance Check

Monitors instrument drift at a defined
concentration near the mid range of calirve.

MS/LFM

Matrix Spike/Laboratory Fortifie(
Matrix .

An aliquot of an environmental sample to which
known quantities of the method analytes are
added in the laboratory. The LFM is analyzed
exactly like a sample, and its purpose is to
determine whether the sample matrix contribute
bias to the analytical results. The background
concentrations of the analytes in the salap
matrix must be determined in a separate aliquot|
and the measured values in the LFM corrected {
background concentrations

MSD/LFMD

Matrix Spike
Duplicate/Laboratory Fortified
Matrix Duplicate

Determine method precision in sample
concentrations are <)X6the RL.

DUP

Duplicate

Determine method precision in sample
concentrations are > 5X the RL.

QCS

Quality Control Sample

A solution of method analytes of known
concentrations which is used to fortify an aliquol
of reagent water or sample matrix. The QES i
obtained from a source external to the laborator
and different from the source of calibration
standards. It is used to check either laboratory ¢
instrument performance

SRM

Standard Reference Material

Primarily used as a QCS to verify instrument
calibration.

IDL

Instrument detection limit

Signal just above baseline53 the STD DEV of 7
replicates of a blank. Not used for quantification

MDL

Method detection limit

Statistical determination of the lowest
concentration of an analyte with 95% certainhe
analyte is present.

PQL

Practical Quantitation Limit

3-5x the MDL. Lowest level that quantification is
determined

RL

Reporting Limit

Value a Laboratory reports results. Usually the
PQL.
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Attachment D

Field Equipment and Supplies
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Field Equipment and Supplies

PHYSICAATTRIBUTES

T

T
T
T
T
T
1
1
1
1
1
1

Digital camera

YSI 556r ProPlushandheld meter with user manual and replacement membrane kit
1 —air thermometer

1 —small squirt bottle of DI water to clean probes

Buffer solutions (7.010.0, SC) for calibration

Marsh-McBirney FlowMater OT Tflow meter

1 —top-setting wading rod for use with flow meter

2 —tapes for determining crossections (1, 100 ft. and 1, 300t 1, 50m and 1, 100m)
2 —bank pins or stakes

Hammer or malletdptional)

1 —calculator

rake to remove macrophytes in flow transect when necessary

WATERCOLUMNSAMPLES

1
1

adequatewater chemistry sample bottles and preservatives from Energy Laboratories
large coole(s) for sample storage on wet ice

MACROINVERTEBRE SAMPLES

=4 =4 =4 =4 4 -8 -8 -8 -8 a8 on

1L wide mouth Nalgene sample bottles
Ethanol (EtOH 95%)

2—500 micron Bframe kick nets with handle
1-500 micron wire sieve

1 —large plastic tray (white or clear)

1 —small plastic spoon

1 —pair metal forceps

1 —clean rag for dryig bottle before labeling
ParaFilm wax

1 —spray bottle

1 —small cooler for equipment

1 -5 gallon bucket for elutriation

FIELD FORMS

=4 =4 =4 -4 -8 -8 -8 A

Site Visit Form(s)

Photograph Location and Description Form(s)
Total Discharge (Flow) Forms

Channel CrosSecton Form(s)
Macroinvertebrate EMAP collection form

Clip Board

Pencils, Sharpies

Blank labels
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