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1.0 Introduction and Background Information 
This project is to support TMDL development in the Middle Clark Fork Tributaries TMDL Planning 
Area (TPA) and 303(d) list assessments.  The focus will be on nutrients only.  This Sampling and 
Analysis Plan (SAP) aims to meet requirements for the completion of source assessments and 
loading estimates for nutrients listed streams in this TPA, and to have enough data to assess the 
streams based on the proposed nutrient criteria (Suplee and Sada, 2010). 
  
The Middle Clark Fork Tributaries TPA is within Missoula, Mineral and Sanders Counties, Montana. 
The total extent of this TPA is 1137587 acres, or approximately 1777 square miles, and it 
comprises part of the Clark Fork River watershed.  Waterbodies in this TPA flow through both 
publicly-owned (United States Forest Service, State of Montana and Bureau of Land 
Management) and privately-owned land.  The streams in the Middle Clark Fork Tributaries TPA 
are within the 4th code HUC 17010204 and 17010213, and they have been assigned a B-1 
beneficial use classification (ARM 17.30.623).  
  
The Water Quality Planning Bureau (WQPB) of the Montana Department of Environmental Quality 
(MDEQ) has identified 11 impaired (Category 5) streams within the Middle Clark Fork Tributaries 
TPA; however only the lower reach of Grant Creek, see Table 1.1, will be sampled in 2010.  Table 
1.1 shows the waterbody segment to be sampled in 2010 with the pollutants of concern 
(nutrients) within the Middle Clark Fork Tributaries TPA.   
 

Table 1.1 –Waterbody segments within the Middle Clark Fork Tributaries to be sampled in 2010 and 
303(d) listings. 

Waterbody Segment Name Waterbody ID 
Pollutant 

Nutrients 

Grant Creek MT76M002_130 Nitrate/Nitrite (Nitrite + Nitrate as N) 

 
 
2.0 Objectives and Design 
  
2.1 Project Objectives  
The main objective of this project is to provide monitoring and assessment support in 
synchronization with the TMDL Program’s schedule for development of nutrients TMDLs in the 
Middle Clark Fork Tributaries TPA. 
 
The goals for this project are as follows:  

1. Measure physical parameters (temperature, DO, pH, and conductivity) in situ.  
2. Collect nutrients, chlorophyll-a, and periphyton in the stream listed in Table 1.1.   
3. Measure flow during each sampling event throughout the summer to assist in TMDL 

nutrients load allocations.   
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2.2 Sampling Timeframe  
All sampling events for nutrients, chlorophyll-a and periphyton will occur during the “growing 
season” for the Middle Rockies Level III Ecoregion (July 1 – September 30, 2010) (Suplee and 
Sada, 2010).  
   
3.0 Field Sampling Methods 

 
3.1 Selection of Sites  
Specific site locations within those streams will be identified using GIS and topographic maps.  
The selected sites follow the guidelines and definitions found in Suplee and Sada (2010) unless a 
specific location is to be sampled because a pollutant source was identified.  These sites are 
proposed locations.  Changes might be made based on land access or other unforeseen 
problems.  A complete list of the stream segments, sites, and the respective sampling needs at 
each site can be found in Appendix A. 
 
3.2 Physical parameters 

 
3.2.1 In Situ Measurements  
During low flow sampling events (July – September), a YSI 85 meter will be used to measure 
temperature, dissolved oxygen, and specific conductance at each sampling site.   These 
measurements will be collected prior to the collection of water samples or other physical 
disturbances to the water column or substrate.  A portable pH meter will be used to measure pH 
at each site.  See details about calibration in Section 6.0.  
  
3.2.2. Flow  Measurement 
Flow will be measured at each sampling site during each sampling event.  Flow will be measured 
using either the quantitative flow meter method or using the semi-quantitative float method 
when streams are not wadeable (MDEQ 2010).   
 
3.3 Water Sample Collection  
Water samples will be collected at each site after completing the in situ YSI 85 measurements.  
All water samples from the stream will be placed in new high-density polyethylene (HDPE) 
bottles.  Sample replicates will be randomly taken on 10% of the total samples for each 
parameter.  Trip blanks will be made during each sampling run (“trip”). 
 
3.3.1 Chemistry Samples 
 
Nutrients and TSS:   Summary information is shown in Table 3.1.  TP and NO2+3 will be collected 

in a 250 ml HDPE bottle.  This sample will be preserved with sulfuric acid, and held on ice.  TN 
will be collected in another 250 ml HDPE bottle, no preservative, and held on ice. TSS will be 
collected in a 500 ml HPDE bottle, no preservative, and held on ice.  NOTE THE SHORT HOLDING 
TIME FOR TSS
 

.  Detailed methodology can be found in MDEQ (2010).   

3.4 Periphyton Samples  
Periphyton samples will be collected only at some sites (Appendix A). The sample will be placed 
in a 50 ml centrifuge tube and preserved with formalin (see Table 3.1).  Detailed methodology 
can be found in MDEQ (2010). 
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3.5 Benthic chlorophyll a and Ash-Free-Dry Weight 
Benthic chlorophyll a will be collected at 11 transects only at some sites (Appendix A).  Samples 
will be collected either using the template, hoop, or core methods, depending on the dominant 
substrate and/or algae type present.  These samples will be composited in the lab according to 
the collection method (i.e., hoops, cores, templates).  Hoop chlorophyll-a samples will be stored 
in zip-lock bags wrapped in aluminum foil, template samples on filters in Petri dishes and 
wrapped in foil, and cores in centrifuge tubes wrapped in aluminum foil.  All samples will be 
frozen (MT DEQ 2010) (see Table 3.1).  Ash-free dry weight (AFDW) will be calculated from the 
same samples of chlorophyll a (MDEQ 2010). 
 

Table 3.1.  Sampling Volumes, Containers, Preservation, and Holding Times 

Analyte Bottle 
Size Container Preservation Storage Holding 

time 

TN 250 ml HDPE bottle None Cool to <6 °C (on 
ice) 30 days 

TP, NO2+NO3 250 ml HDPE bottle Sulfuric acid Cool to <6 °C (on 
ice) 28 days 

Total Suspended 
Solids 500 ml HDPE bottle None Cool to <6 °C (on 

ice) 7 days 

Chlorophyll-a N/A 

Ziplock bag 
(hoop), Petri 

dish (template), 
or centrifuge 
tube (core)  

None Dry ice 45 days 

Periphyton 
(species presence) 50 ml  Centrifuge 

Tube Formalin No ice NA 

 
3.6 Digital Photographs  
Digital photographs will be taken at transect F of each site (nutrients only sampling events).  On 
the chlorophyll-a and periphyton sampling events, photographs will be taken at each transect (A-
K). The objective of the photos is to document visible changes in the stream flora as time passes, 
and as such photos may be a mix of close-ups and stream panoramas.  The photo number will be 
recorded along with the transect identification. 
 
4.0 Sample Handling Procedures 
This project follows the WQPB “internal process”.  Appropriate storage times for water quality 
samples discussed in Sections 3.3 to 3.6 are shown in Table 3.1 above.  Water quality samples 
will be delivered to Energy Laboratory and periphyton samples will be sent to the Academy of 
Sciences.
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5.0 Laboratory Analytical Measurements  

 

TABLE 5.1 Analytical Methods and Required Reporting Values. 

Water Sample – Nutrients 

Analyte Method Req. Report Limit 
(ug/L) 

Total Persulfate Nitrogen (TPN) A 4500-N-C 50 

Total Phosphorus as P EPA 365.1 5 

Nitrate-Nitrite as N EPA 353.2 10 

Water Sample - Suspended Solids 

Analyte Method Req. Report Limit 
(ug/L) 

TSS EPA 2540D 4000 

 Others  

Parameter Method Req. Report Limit  

Chlorophyll -a A 10200H N/A 

Ash Free Dry Weight A 10300 (C5) N/A 

 
6.0 Quality Assurance and Quality Control Requirements 
This project will follow the WQPB “internal process”.  All QA/QC requirements followed by MT 
DEQ will be instituted for this project.  The QA/QC requirements are described in MT DEQ 
(2005b).   
 
6.1 Instrument Calibration  

Pre-calibration of the YSI 85 meter will be undertaken in the laboratory.  The YSI meter will also 
be calibrated just prior to measuring dissolved oxygen for site-specific altitude at each site 
following the instructions indicated in the YSI 85 manual.   

YSI 85 meter 

 

The pH meter will be pre-calibrated in the laboratory using the two-point method (pH 4.0 and 
7).0 standards, and checked against a 4.0 and 7.0 standard prior to each measurement in the 
field. 

Hand-held pH meter 

 
7.0 Data Analysis, Record Keeping, and Reporting Requirements 
This project will follow the WQPB “internal process”. Site Visit/Chain of Custody forms, field forms 
digital photos, and lab will be processed by WQPB staff following QA/QC procedures as indicated 
in section 6.0.  The GPS coordinate system datum used will be NAD 1983 State Plane Montana, in 
decimal degrees, to at least the third decimal.  
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8.0 Schedule  
The Water Quality Monitoring and Assessment staff will sample 1 streams within the Middle Clark 
Fork Tributaries TPA at 2 proposed sites (Appendix A).  The sampling events will begin in July 
2010.  Data collection should be completed no later than September 30, 2010 (Suplee and Sada, 
2010).    
 
9.0 Project Team and Responsibilities 
The Water Quality Monitoring and Assessment Section will lead the monitoring component.  Rosie 
Sada will oversee the overall Monitoring and Assessment component. Jonathan Drygas will lead 
the monitoring project. Steven Reistroffer, Steve Fernandes and/or Katie Makarowski will assist 
with the field data collection.  Lisa Kusnierz (Watershed Management Section) will lead the TMDL 
component. 
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Appendix A 
Middle Clark Fork Tributaries TPA proposed 2010 Sampling Site locations  

and 
Proposed number of samples to be collected per parameter per site: 

Site No. 
Water 
Body 
Name 

LAT  LONG 
TSS* Nutrient Chla/ AFDW** Periphyton 

(DD) (DD) 

GRANCRK06 Grant 
Creek 46.8733 -

114.1005 3 3 1 1 

New Site Grant 
Creek 46.8911 -

114.0920 3 3 1 1 

    *Total Suspended Solids (TSS); ** Ash Free Dry Weight (AFDW) 
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