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1.0 Introduction and Objective 

The main objective of this sampling and analysis plan is to conduct water quality monitoring in the spill affected 
area due to a mechanical failure of a storage pond for tertiary treated water used for golf course irrigation. Above 
and beyond the water quality concerns of treated water getting into surface water, there was heavy erosion of 
sediment when the effluent water moved down gradient to nearby streams. Table 1.1 provides the current 303(d) 
listing information for those streams in the affected area. 

Table 1.1 – Waterbody segments in the affected area and their associated 303(d) listings. 

Waterbody ID Waterbody Segment 
Name 

Pollutant Group 
Nutrients Sediment E.coli 

None Second Yellow Mule 
Creek, none none none 

MT41H005_060 South Fork of the 
West Fork Gallatin 

Total 
Phosphorus; 
NO2+NO3; 

Chl a 

Siltation 

none 

MT41H005_040 West Fork Gallatin 
River 

Phosphorus; 
NO2+NO3; 
Chl a; Total 

Nitrogen 

Siltation 

none 
MT41H001_010 Gallatin River none none none 

2.0 Site Sampling Locations 

Sampling locations were selected based on the spillway direction and possible affected tributaries in the area, and 
included upstream control sites for background. Table 2.0 and Figure 2.1 show the monitoring locations. 
 
 
 

Table 2.1 - Monitoring Site Locations 
Site Name Latitude Longitude Rationale 

Pond 45.22300 111.39840 Spill location 

South Fork West Fork 
of the Gallatin 
R_(upstream) 

45.24253 111.40891 Background 

Second Yellow Mule 
Creek (downstream) 45.23198 111.37875 Determine effects 

of spill 
South Fork West Fork 

of the Gallatin R 
(downstream) 

45.23840 111.34566 Determine effects 
of spill 

*M FK West Fork of the 
Gallatin R (upstream) 45.26819 111.27451 Background 

W FK Gallatin R (@ 
mouth) 45.26602 111.25751 Determine effects 

of spill 

Gallatin R (@ Lava Lake 
Trailhead) 45.40678 111.22477 Determine effects 

of spill 

Gallatin R (@ Deer Cr) 45.29877 111.20387 Determine effects 
of spill 
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Gallatin R (upstream of 
W FK Gallatin R 

confluence) 
45.26380 111.25349 Background 

Gallatin R (@ mouth of 
Canyon) 45.52282 111.24963 Determine effects 

of spill 
*: Locally known as M FK of the W FK of the Gallatin R; other sources as W FK Gallatin R 
 

 
Figure 2.1. Map of sampling locations  
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3.0 Field Sampling Methods 

3.1 Physical Parameters 

3.1.1 Specific Conductivity, DO, Temperature, Turbidity and pH 
Specific conductivity, turbidity, temperature, pH, and DO will be measured at each site following the requirements 
on MT DEQ (MT DEQ, 2012) for three consecutive days. Then, measurements will continue every other day or as 
needed until affected streams have returned to original conditions. These measurements will be collected prior to 
the collection of water samples or other physical disturbances to the water column or substrate. Instruments will 
be calibrated in the laboratory before they are taken into the field. These calibrations will be performed in 
accordance with instrument-specific acceptance criteria and operations manuals. 

3.2 Water Chemistry Sample Collection  

Water (grab) samples will be collected at each site for three consecutive days. Then, sampling will continue every 
other day or as needed until affected streams have returned to original conditions. Exception to the above are 
samples for E.coli and pharmaceuticals which will be collected only once at each site. All water samples from the 
streams will be collected in new high-density polyethylene (HDPE) bottles. Sample replicates will be randomly 
taken on at least 10% of the total samples for each parameter. Field blanks will be made prior to departure from 
the field at the end of each sampling run (“trip”). Detailed methodologies can be found at MT DEQ (2012). 
 
Nutrients: For each sample, the bottles will be triple-rinsed with a small amount of ambient stream water prior to 
grabbing the final sample. Total nitrogen (TN) will be collected in a single 250 ml HDPE bottle, no preservative. 
Total phosphorus (TP), nitrate + nitrite (NO2+3), and total ammonia (NH3+4) will be collected in another 250 ml 
bottle, preserved with H2SO4. Both bottles will be placed immediately on ice (not frozen - Table 3.2). 
 
TSS: For each sample, the bottles will be triple-rinsed with a small amount of ambient stream water prior to 
grabbing the final sample. TSS will be collected in one 1000 ml HDPE bottle and held on ice (not frozen – Table 
3.2). 
 
E.coli: Bacterial samples will be collected in a single 125 ml HDPE bottle and will be immediately placed on ice 
(not frozen – Table 3.2). 
 
Pharmaceuticals: For each sample, the bottles will be triple-rinsed with a small amount of ambient stream water 
prior to grabbing the final sample. Pharmaceutical samples will be collected in one 1000 ml HDPE bottle and held 
on ice (not frozen – Table 3.2). 
 
Table 3.2 - Sampling Volumes, Containers, Preservation, and Holding Times 

Analyte Bottle 
Size Container Preservation and 

Storage 
Holding 

Time 
TN 250 ml 

HDPE bottles 
 

 Cool to <6oC (on ice) 28 days 
TP, Nitrate + 
Nitrite, NH3+4 

250 ml H2SO4,  cool to <6oC (on 
ice) 28 days 

Total Suspended 
Solids (TSS) 1000 ml Cool to <6oC (on ice) 7 days 

E.coli (quantifying 
tray method) 125 ml Cool to <6oC (on ice) 48 hours 

E. coli (membrane 
filter method) 125 ml Cool to <6oC (on ice) 24 hours 

Pharmaceuticals 3000 ml None -  Cool to <6oC (on 
ice) 7 days 
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3.3 Digital Photographs  

Digital photographs will be taken at each site to track changes in the affected area. The photo number and 
pertinent transect information will be recorded for each photo. 

4.0 Sample Handling Procedures 

To minimize site disturbance which may bias samples, at each site we will collect parameters that are most 
sensitive to disturbance before monitoring parameters that are less sensitive to disturbance.  The general 
sequence is as follows: 
1. Chemistry parameters (e.g., in situ field measurements, water chemistry) 
2. Physical parameters (e.g., flow, photographs, channel morphology) 
 
This project follows the WQPB “internal process.”  Appropriate storage times for water quality samples are 
discussed in Section 3.2 and shown in Table 3.2.  Nutrients, total suspended solids and E. coli samples will be 
delivered to Energy Laboratory in Helena. Pharmaceutical samples will be delivered to Axys Laboratory in Sidney, 
British Columbia. 

5.0 Laboratory Analytical Measurements 

Table 5.1 summarizes, per analyte, the analytical methods and detection/reporting limits to be used for this 
project. 
 
Table 5.1 Analytical Methods and Associated Reporting Limits 

Parameters Required Method Required Report 
Limit  

Total Phosphorus  (TP) EPA 365.1 3 µg/l 
Total Persulfate Nitrogen 

(TN) A4500-N-C 70 µg/l 

Nitrate + Nitrite as N EPA 353.2 20 µg/l 
Total Ammonia as N EPA 350.1 50 ug/L 

Total Suspended Solids 
(TSS) A2540 D 4000 µg/l 

E. coli  A9223 B  
E. coli EPA 1603  

Pharmaceuticals  TBD See table 5.2 
 
Table 5.2. List of Pharmaceuticals and Reporting Limits 

Matrix WATER/EFFLUENT 
Units/Sample Size ng/L based on 1 L sample 
Default Extract Volume 4000uL 

Analyte MDL  RL based on Low 
Cal. 

Acetaminophen 1.7 15.0 
Azithromycin 1.8 1.5 
Caffeine 14.0 15.0 
Carbadox 0.6 1.5 
Carbamazapine 1.5 1.5 
Cefotaxime  24.0 6.0 
Ciprofloxacin 3.4 6.0 
Clarithromycin 0.8 1.5 
Clinafloxacin 27.0 6.0 
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Cloxacillin 1 8.6 3.0 
Dehydronifedipine 0.8 0.6 
Digoxigenin 14.0 6.0 
Digoxin 5.4 6.0 
Diltiazem 0.5 0.3 
1,7-Dimethylxanthine 82 60.0 
Diphenhydramine  0.1 0.6 
Enrofloxacin 9.0 3.0 
Erythromycin-H20 0.6 0.3 
Flumequine 1.1 1.5 
Fluoxetine 1.4 1.5 
Lincomycin 0.5 3.0 
Lomefloxacin  15.0 3.0 
Miconazole  0.7 1.5 
Norfloxacin 12.0 15.0 
Norgestimate 2.4 3.0 
Ofloxacin 3.6 1.5 
Ormetoprim 0.4 0.6 
Oxacillin 1 7.1 3.0 
Oxolinic acid 1.2 0.6 
Penicillin G 1 3.3 3.0 
Penicillin V 8.4 3.0 
Roxithromycin 0.2 0.3 
Sarafloxacin 17.0 15.0 
Sulfachloropyridazine 2.0 1.5 
Sulfadiazine 0.6 1.5 
Sulfadimethoxine 0.2 0.3 
Sulfamerazine 0.6 0.6 
Sulfamethazine 1.7 0.6 
Sulfamethizole 1.4 0.6 
Sulfamethoxazole 2.2 0.6 
Sulfanilamide 7.7 15.0 
Sulfathiazole 2.6 1.5 
Thiabendazole 0.8 1.5 
Trimethoprim 0.7 1.5 
Tylosin 4.1 6.0 
Virginiamycin 2.9 3.0 

 

6.0 Quality Assurance and Quality Control Requirements 

All QA/QC requirements followed by MT DEQ “internal process” will be instituted for this project.  The QA/QC 
requirements are described in MT DEQ (2005).  For a detailed explanation on quality assurance and quality 
control requirements, please refer to the QAPP (MT DEQ, 2015). 

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 laboratory results will be processed by WQPB staff following QA/QC procedures as indicated in section 6.0.  
For a detailed explanation on data analysis, record keeping, and reporting requirements, please refer to the QAPP 
(MT DEQ, 2015). 
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8.0 Schedule 

Samples will be collected in March 2016. 
 
9.0 Project Team and Responsibilities 

Rosie Sada, Michael Suplee, Myla Kelly and Darrin Kron will be collecting the data needed for this project and will 
produce the report. Some other staff from the Water Quality Standards and Modeling Section or the Monitoring 
and Assessment Section might join the effort, as needed. Elizabeth Hazel will perform the instrument calibrations 
in Helena. Jolene McQuillan will process the data and QC. 
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