
 

 

CLARK CANYON RESERVOIR SAMPLING PROJECT - 2016:  

WATER QUALITY SAMPLING-DRAFT 
 

 

 

Sampling and Analysis Plan 

 

 

Prepared for: 

 

MONTANA DEPARTMENT OF ENVIRONMENTAL QUALITY 

Water Quality Monitoring and Assessment Section, Water Quality Planning Bureau 

P.O. Box 200901 

Helena, MT 59620-0901 

 

 

Approvals 

 

 

______________________________________   ________________ 

Alan Nixon (Monitoring and Assessment Section)                                     Date 

 

______________________________________   ________________ 

Kyle Flynn (Engineer, Standards Section)                                               Date 

 

 

______________________________________   ________________ 

Darrin Kron (Monitoring and Assessment Section Supervisor)                          Date 

 

 

_______________________________________                         _________________ 

Myla Kelly (Standards Section Supervisor)      Date 

 

 

__________________________________    ________________  

Terry Mavencamp (Quality Assurance Officer)         Date       



CLARK CANYON SAMPLING PROJECT – 2016:  WATER QUALITY SAMPLING   

  2 

Table of Contents 
1.0 Introduction and Background ............................................................................................................. 3 

2.0 Project Objectives and Design of the Studies ............................................................................... 3 

2.1 Project Monitoring Objectives ............................................................................................................ 5 

2.2 Sampling Locations and Frequency..................................................................................................... 6 

3.0 Sampling methods and Monitoring Parameters ........................................................................... 9 

3.4 Water Sample Collection-Stream Sites.......................................................................................... 11 

3.5 Monitoring Parameters ................................................................................................................. 13 

4.0 Laboratory Data Analysis ............................................................................................................ 14 

5.0 Quality Assurance and Quality Control Requirements ............................................................... 16 

5.1 YSI  Meter Calibration ................................................................................................................... 16 

5.2 Field Duplicate Samples ................................................................................................................ 17 

5.3 Replicate Samples ......................................................................................................................... 17 

5.4 Field Blanks ................................................................................................................................... 17 

6.0 Handling Sampling Records............................................................................................................... 17 

7.0 Schedule ............................................................................................................................................ 17 

8.0 Project Team Responsibilities ........................................................................................................... 17 

9.0 References ........................................................................................................................................ 18 

 

 

  

 

 

 

 

 

  



CLARK CANYON SAMPLING PROJECT – 2016:  WATER QUALITY SAMPLING   

  3 

 

 

1.0 Introduction and Background 
DEQ is in the second year of working with the MFWP and the United States Bureau of Recreation 

(BOR) to find solutions to the turbidity problems of the Beaverhead River below Clark Canyon 

Reservoir. MFWP is studying fish populations in the Beaverhead River and their response to the 

elevated turbidity. In 2016, BOR is planning a bathymetric study of the reservoir, including the area of 

the dead pool near the outlet to better understand the filling of the dead pool with sediment. BOR is 

planning to have divers take photographs at the reservoir outlet. BOR will also review the 2014 and 

2015 reservoir storage, stage, and discharge to the Beaverhead River for comparison to historical 

conditions and dam operations. 

Prior to the 2015  MFWP and DEQ monitoring , historical water quality data for Clark Canyon 

Reservoir was limited to two Masters theses completed in 1973 and 1974, and a BOR technical 

memorandum completed in 2005.  The Masters theses collected only ammonia, nitrate, nitrite, and 

orthophosphate nutrient data.  The 2005 BOR report collected chl-a, nitrate, ammonia, total 

phosphorus, and orthophosphate, as well as metals and common ion suites.  

2015 monitoring efforts by MFWP and DEQ obtained water chemistry data from sites on Clark 

Canyon Reservoir, the Beaverhead River, Horse Prairie Creek, and the Red Rock River (nutrients, D.O., 

pH, conductivity, turbidity), reservoir trophic level information (nutrients, phytoplankton chl-a,  

reservoir stratification profiles, reservoir and Beaverhead River water clarity (Secchi depth), 

suspended sediment composition fractions (TSS, ISS, VSS), reservoir inflow and outflow data, and 

Doppler reservoir bed profiles,  Turbidity sources appear to originate within the reservoir 

(autochthonous). The mechanisms of that are not fully understood.  

 

 

2.0 Project Objectives and Design of the Studies 
The 2016 monitoring plan is designed primarily to further the understanding of the reasons for high 

turbidity in the Beaverhead River. DEQ will study the influences of Clark Canyon Reservoir and its 

operation, and obtain data pertaining to the chemical contributions of the Red Rock River and Horse 

Prairie Creek to the turbidity issue. The overall 2016 DEQ project described in this document focuses on 

the following three studies:  

 Lake Conditions/ Water Quality - Determine the current status of nutrients,  planktonic 

algae, and water chemistry in the reservoir to better understand factors affecting water 

quality and clarity in the reservoir and in the Beaverhead River, 
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 Trends- Continue the monitoring program for multiple years of data collection so trends 

in the water quality data can be assessed and  compared to data collected by the Bureau 

of Reclamation (BOR) report from 2001-2003 (USBOR 2005),  

 Monitor the project waterbodies for selenium and other metals. The 2001-2003 BOR 

study yielded high concentrations of selenium in water of the Beaverhead River and the 

Red Rock River.  (USBOR.2005) 

 

The design of this project will facilitate the ability of the DEQ to achieve the following objectives: 

1. Examine the composition of the reservoir bed sediments and the geochemical processes at 

work. 

2. Collect physical, chemical and biological data in the water column of the reservoir, the 

Beaverhead River, and the two reservoir inlet streams. 

3.  Document the organic and inorganic composition of the suspended material delivered to the 

Beaverhead River. 

4. Examine the effects of reservoir destratification on trophic levels and the geochemistry of bed 

sediments and of the water column. 

5. Better understand the mechanisms of the materials that are transported to the reservoir outlet, 

using acoustic doppler velocity data, by evaluating climatic influences (wind data), and the 

effects of sheer force on the entrainment of bed sediment especially in the dead pool area. 

6. Investigate the concentrations of metals, including selenium, in the waters and sediments of the 

studied waterbodies. 
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2.1 Project Monitoring Objectives 

The specific monitoring goals for this project are as follows:  
 

1. Measure physical parameters (temperature, dissolved oxygen, pH, specific conductivity, 
turbidity (NTU), water column chlorophyll-a, oxidation reduction potential (ORP) in situ 
on all sites indicated in Table  2.0. Reservoir monitoring parameters will be recorded at 1 
meter increments of depth, at depths ranging from 1-meter, to 1 meter from the 
reservoir bed.  Frequency: monthly plus during turbidity-triggered sampling events.  

2. Measure continuous physical parameters using deployed YSI 6000 meters (temperature, 
dissolved oxygen, pH, specific conductivity, turbidity (NTU), water column chlorophyll-a, 
in situ at the stream monitoring sites (Table 2.0).  

3. Measure or estimate discharge, or obtain gage station discharge throughout the 
sampling timeframe at the sites indicated in Table 2.0 to characterize discharge 
conditions and for the purposes of load calculations. 

4. Collect TSS, TDS and VSS at all sites during each monitoring event; sampling at reservoir 
depths of one meter and one meter from the bottom. 

5. Collect common ion samples at all sites; monthly sampling and during turbidity-
triggered sampling events; sampling at depths of one meter and one meter from the 
bottom. 

6. Collect nutrient samples at all sites:  total phosphorus (TP), soluble- reactive 
phosphorus, total nitrogen (TN), nitrate + nitrite (NO2+3) and total ammonia-nitrogen 
(NH3+NH4-N); sampling at reservoir depths of one meter and at one meter from the 
bottom (for data comparability reasons). 

7. Collect total recoverable metals, dissolved metals, and hardness at all sites during high 
flow for screening-level purposes. Additional metals monitoring may occur pending the 
results of this round of sampling. Depth-integrated reservoir sampling at depths ranging 
from 1 meter to 1 meter from the reservoir bed. . 

8. Collect sediment metals samples at all sites once during baseflow conditions for 
screening-level purposes. 

9. Collect water column chlorophyll samples monthly at all sites, and during turbidity-
triggered monitoring events. Phaeophyton will also be reported. 

10. Collect water samples at the depth of turbidity in Clark Canyon Reservoir near the dam 
for X-ray size fractionation . Sampling is timed to noticeable  turbidity in the Beaverhead 
River. 

11. Collect depth-integrated  planktonic algae samples at one site (CC1) in Clark Canyon 
Reservoir during July, August, and September for taxonomic identification. 

12. Conduct  Sontec Doppler acoustic mapping of the reservoir once, at established 
transects, to obtain bed sediment elevate ons and near-bed turbidity information, and 
to document sediment and water movement. 

13. Measure water clarity (Secchi depth) at all monitoring sites during each monitoring 
event. 

14. Collect continuous climate data using a weather station installed at the island on Clark 
Canyon Reservoir to determine the theoretical mixing depth:  wind speed, wind 
direction, air temperature during the project monitoring period.  
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A table that summarizes this monitoring project appears in Appendix A. The table is organized by 
objective, and includes the monitoring parameters, waterbodies, and sampling time and frequencies. 

 

 

2.2 Sampling Locations and Frequency 
Sampling locations for eight water quality sites, including five within Clark Canyon (CC), Horse Prairie 

(HP), Red Rocks (RR), and the tailrace (TR) of the Beaverhead River are listed in Table 2.0.  Water 

column sampling, discharge, water column chlorophyll-a, and momentary in situ measurements will 

occur monthly during the period of May through September, 2016. Additional sampling events may 

be triggered by noticeable increases in turbidity in the Beaverhead River in order to document 

reservoir conditions that coincide with or contribute to the river turbidity. The conditions during 

reservoir destratification are of particular interest with respect to the change in water quality and 

clarity of the Beaverhead River.  Monitoring for metals and sediment metals is for screening level 

purposes. Water chemistry metals sampling will occur during the high flow period of May, and 

sediment metals will be collected in July under base flow conditions. Additional water chemistry 

metals sampling will be done if the results from the May monitoring indicate elevated 

concentrations, particularly for selenium. Additional sediment metals monitoring will occur if the 

initial results indicate elevated concentrations. In situ continuous physical parameters monitoring 

using deployed YSI 6000 meters (temperature, dissolved oxygen, pH, specific conductivity, turbidity 

(NTU), water column chlorophyll-a) at the stream monitoring sites (Table 2.0) will extend from May 

through September. Depth-integrated planktonic algae samples will be collected at one site 

(CC1) in Clark Canyon Reservoir during July, August, and September for taxonomic 

identification.  Water column and sediment sampling for X-ray size fractionation and for 

geochemical analysis will be conducted monthly and following clarity change-triggered 

events. Sontek Doppler-Acoustic mapping of reservoir will be conducted one time during 

mid-summer. Weather station data will be recorded from early July through September. 

A map showing the locations of the monitoring sites is shown in Figure 2.0.   
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Table 2.0: Water sampling locations, site descriptions, and site selection rational  

Site Name Latitude Longitude Site Description Site Rationale 

CC1 44.99893 -112.86114 
Clark Canyon Reservoir, near 
the dam outlet 

Deep location: Water received 
by the Beaverhead River ; 
Shallow location: water quality 
near the surface 

CC2 44.97972 -112.86494 
Clark Canyon Reservoir, near 
mid-reservoir 

Near mid-reservoir 

CC3 44.96021 -112.86218 
Clark Canyon Reservoir, near 
mouth of Horse Prairie Creek 

Upper reservoir, near mouth 
of Horse Prairie Creek at 
drawdown 

CC4 44.97872 -112.90111 
Clark Canyon Reservoir, near 
mouth of  Red Rock River 

Near mouth of  Red Rock River 
during draw down 

CC5 44.97500 -112.87076 
Clark Canyon Reservoir, about 
one mile from the reservoir 
outlet 

About one mile from the 
reservoir outlet 

HP 44.97500 -112.92094 
Horse Prairie Creek, near the 
mouth 

Mouth of tributary stream  to 
Clark Canyon Reservoir 

RR 44.91485 -112.82784 
Red Rock River,  near the 
mouth; at the gage station 

Mouth of tributary stream  to 
Clark Canyon Reservoir 

TR 45.00101 -112.85835 Beaverhead River tail race 
Water received from Clark 
Canyon Reservoir 

 

The sampling locations in table 2.0 are sites that the BOR used in their 2005 report.  Sampling frequency 

will be at least monthly from May through September and when conditions indicate flux within the 

reservoir, evidenced by increased reservoir or Beaverhead River turbidity. 
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Figure 2.0.  2016 DEQ monitoring site locations 
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3.0 Sampling methods and Monitoring Parameters 
 
 
3.1 Sestonic Chlorophyll a Samples  

Chlorophyll-a (Chl- a) will be sampled by filtering measured volumes of  lake water taken from the 

carboy or from the stream  water onto GF/F filters, followed by freezing the filters on dry ice.. The 

carboy should be gently shaken prior to each sample to assure thorough mixing of particulates.  Two 

field replicate Chl-a filters will be collected.  The vacuum on the filters will be kept below 9.0 in. Hg to 

prevent cell rupture and loss of Chl- a into the filtrate (Wetzel and Likens 1991). Place the filters 

folder in half (green side in) in a snap-top mini Petri dish, label, wrap with aluminum foil to exclude 

light, and freeze (Table 3.1).  The filters will be analyzed for  Chl-a (corrected for phaeophytins) and 

Chl-a Ash-Free-Dry –Weight within 45 days of collection by the analytical laboratory, following SOPs 

outlined by DEQ ( MT DEQ 2008).  We will also request that phaeophyton be reported (mg/L).  

 

3.2 In Situ Measurements 

A Secchi disc measurement will be taken on the more shaded side of the boat by a field crew 

member who is not wearing polarized glasses during the measurement. The field crew will then 

record both the disappear and the reappear depths. Field parameters will be sampled using a YSI 

6600 Hydrolab data Sonde to take a vertical profile of pH, ORP, DO, temperature, and conductivity 

and turbidity. The depth to the bottom will be determined using the YSI sonde, or a calibrated cable. 

A GPS-guided trolling motor or a sea-anchor can be used to help prevent lateral drift but if too much 

drift occurs the sonde cable might have a steep angle from the boat. If the field crew judges that the 

angle is to extreme they can measure the angle and apply a calculation to determine true depth 

(Figure 3.1). 

Secchi depth will be taken in the Beaverhead River near the tailrace using a Secchi tube.  
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Fig. 3.1. Trigonometric values used to determine depth of the sonde probe if the sonde 

cable forms an angle relative to the water surface. 

Step 1:  Estimate angle B using a large compass (water surface relative to cable angle) 

Step 2:  Determine angle A as:  A = 180 – [90 + B] 

Step 3:  b (actual depth of sonde) = c cos A 

 

 

3.3 Water and Sediment Sample Collection-Reservoir 

The collection of water samples in the reservoir will be done using a Van Dorn water sampler.  

Samples will be collected from depths of 1 meter from the surface and 1 meter from the bottom 

(lake sediments). For each sample, the bottle and lid will be triple-rinsed with a small amount of 

ambient lake water prior to grabbing the final sample.  TSS and VSS will be collected in a single 1000 

ml HDPE bottle and kept on ice (not frozen) until analyzed. TN will be collected in a single 250ml 

HDPE bottle and kept on ice (not frozen) until analyzed.  TP and NO2+3 and  NH3+NH4 will be collected 

in a single 250ml HDPE bottle, will be preserved with sulfuric acid and kept on ice (not frozen) until 

analyzed.  Common ions will be collected in a single 500 ml HDPE bottle and kept on ice until 

analyzed.   
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For dissolved fractions, water will be filtered through a 0.45 µm filter into a 250 ml HDPE bottle.  

Filtration will be accomplished with a 60 cm3 syringe connected to a disposal 0.45 µm filter capsule.  

A small amount of the sample will be wasted through the filter first, and the sample bottle and lid 

will be triple-rinsed with a small amount of filtrate before the final filtered sample is collected.  For 

dissolved metals, 50 ml of the filtrate will be placed in a 250 ml HDPE bottle, preserved with nitric 

acid and kept on ice (not frozen) until analyzed. Soluble reactive phosphorus samples will be filtered 

with a 0.45 micron filter and frozen on dry ice (Table 3.1).   Separate samples will be collected for X-

ray fractionation analysis at 1-meter depth increments within the zone of turbidity.  

Sediment samples in the Clark Canyon Reservoir will be collected using a coring device. Sediment 

metals samples for each reservoir site will be from a composite of three cores, filtered through a 60-

micron mesh filter fitted to a Buchner funnel, using a minimal amount of water.  The sample will use 

a 2000ml HDPE bottle, no preservative, and will be stored in a dark location with no ice (Table 3.1).  

Phytoplankton taxa samples will be collected in 50 cc centrifuge tubes and preserved with 5 ml 

formalin, and kept in a dark storage container. 

 

3.4 Water Sample Collection-Stream Sites 

 

3.4.1 General Sampling Sequence  

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, sediment chemistry) 
2. Biological parameters (e.g., phytoplanktonic algae sample-taxa identification, chl-a) 
3. Physical parameters (e.g., flow, photographs, channel morphology) 

 

3.4.2 Physical Parameters 

 In Situ Field Measurements  

Instantaneous field measurements will be collected in situ during each sampling event at each sampling 

site using a YSI EXO. Field parameters include dissolved oxygen, pH, ORP, specific conductivity, water 

temperature, chl-a, and turbidity (NTU). Reservoir data will include water depth; meter readings will be 

taken in the range of depths from 1 meter to meter from the reservoir bed. 

YSI 6600sondes will be deployed in the Red Rock River (near mouth), Horse Prairie Creek (near mouth), 

and in the Beaverhead River near the tailrace to record the following data parameters at one-half hour 

increments: dissolved oxygen, pH, specific conductivity, water temperature, turbidity (NTU), chl-a. 
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Stream discharge will be measured for each stream sampling event when gage station data is not 

available.  

 

 

Collecting Instantaneous Field Measurements In Situ using field meters 

Instantaneous field measurements will be collected in situ during each sampling event 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.  Instrument-specific operation manuals contain 

instructions on use of individual field meters used to record continuous field measurements.   See 

Section 6 for information on calibrating instruments. 

 

Specific Conductivity - The specific conductance value (µS) recorded on the Site Visit Form is the 

temperature compensated conductivity value obtained from the YSI meter shown when the oC 

symbol is flashing on and off on the display screen.  The YSI meter automatically adjusts this reading 

to a calculated value which would have been read if the sample had been at 25oC.  Dissolved  

Oxygen - In situ measurements of DO using  YSI 6600 meters automatically compensate for 

elevation and barometric pressure. On-site calibration is not required. The measurement of 

dissolved oxygen (mg/L) will be recorded on the Site Visit Form.   

Water Temperature - A measurement of water temperature (oC) from the YSI 6600 meter will be 

recorded on the Site Visit Form.   

pH -A measurement of pH from the hand-held YSI 6600 meter will be recorded on the Site Visit 

Form for each water chemistry sampling event.  

Air temperature - A hand-held thermometer will be placed in a shaded area with sufficient air 

circulation and allowed to stabilize for approximately 15 minutes.  A measurement of air 

temperature (oC) from the hand-held thermometer will be recorded on the Site Visit Form.   

Turbidity - Nephelometric Units (NTU) will be measured during each water sampling event using a        

YSI 6600 meter.  The meter readings will be recorded on the Site Visit Form.   

Oxidation Reduction Potential (ORP) will be measured during each water sampling event using a        

YSI 6600 meter.  The meter readings will be recorded on the Site Visit Form.   
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3.5 Monitoring Parameters 

Below is a list of the monitoring parameters, the bottle size and type needed, preservatives used (if 

applicable), sample storage method, and holding times.    

The following Table does not include the “Full geochemistry of sediments and 

water at the bottom of the reservoir”, and X-ray size fractionation of water ” . 

Also, can the lab report phaeophyton? 

Table 3.1. Sample Volumes, Containers, Preservation and Storage, and Holding Times per Analyte 

Analyte Bottle Size Container Preservation Storage Holding time 

Total Persulfate Nitrogen 
(TPN) 

250 ml HDPE bottle None 
Cool to <6 °C 

(on ice) 
28 days 

            

Soluble Reactive 
Phosphorus 

250 ml HDPE bottle None 
Freeze (dry 

ice) 
28 days 

TP, NO2+NO3, Total 
Ammonia as N 

250 ml HDPE bottle Sulfuric acid 
Cool to <6 °C 

(on ice) 
28 days 

TSS and VSS 1000 ml HDPE bottle None 
Cool to <6 °C 

(on ice) 
7 days 

Common Ions: (Calcium, 
Magnesium, Potassium, 

Sodium, Chloride), 
Sulfate, Alkalinity 

(Bicarb., Carb.), SAR, 
cation and anion 
milliequivalent 

500 ml HDPE bottle None Cool to <6 °C  

28 days 
(Common 

Ions, 
Sulfate)/14 

days 
(Alkalinity, 

Bicarb., 
Carb.) 

Total Recoverable 
Metals (including 

hardness) 
250 ml HDPE Bottle 

5 ml conc. 
HNO3 

Cool to <6 °C 
(on ice) 

180 days 
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Dissolved Metals 250 ml HDPE Bottle 

Field filter 
0.45 um, 1.5 

ml conc. 
HNO3  

Cool to <6 °C 
(on ice) 

180 days 

Sediment Metals 2000 ml HDPE Bottle None 
Cool to <6 °C 

(on ice) 
180 days 

Chl-a, Chl-a Ash-Free Dry 
Weight 

NA Petri dish None 
Freeze (dry 

ice) 
45 Days 

Phytoplankton-
taxonomic sample 

NA 
50 cc 

centrifuge 
tube 

Formalin 
Cool, dark 
location 

Up to one 
year 

 

Field samples will be collected, preserved, stored, and handled in accordance to Section 3. 

 

4.0 Laboratory Data Analysis 
Lab analysis will be conducted by Energy Laboratories, Helena, MT. Table 4.1 below shows the 

sampling parameters, methods and DEQ’s required reporting limits.  

Nixon: insert updated table 4.1  (last updated 4/11/16) 

Table 4.1. Analytical Methods and Required Reporting Limits 

Water Sample – Nutrients 

Analyte Method Req. Report Limit (ug/L) 

Total Ammonia as N EPA 350.1 50 

Total Persulfate Nitrogen (TPN) A 4500-N-C 40 

Total Phosphorus as P EPA 365.1 3 

Soluble Reactive Phosphorus EPA 365.1 10 

Nitrate-Nitrite as N EPA 353.2 10 

Others 

Analyte Method Req. Report Limit (ug/L) 

Chlorophyll-a A 10200H N/A 

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

Water Sample - Suspended Solids, Volitile Suspended Solids,  Total Dissolved Solids 

Analyte Method Req. Report Limit (µg/L) 

Total Suspended Solids (TSS) EPA 2540D 4000 

Volatile Suspended Solids (VSS) E160.4 10000 

Total Dissolved Solids (TDS) EPA2540 C 4000 

Water Sample – Common Ions 
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Analyte Method Req. Report Limit (µg/L) 

 Alkalinity- Carbonate, and Bicarbonate as 

CaCO3 
A2320 B (preferred) 1000 

Total Hardness as CaCO3  A2340 B (Calc) 1000 

Calcium, Magnesium, Potassium EPA 200.7 1000 

Sulfate EPA 300.0 100 

Sodium Absorbtion Ratio (SAR) Calc N/A 

Cation and Anion milliequivalent Calc N/A 

Sodium EPA 200.7 1000 

 Chloride EPA300.0 50 

Water Sample - Total Recoverable Metals 

Metal Method Req. Report Limit (µg/L) 

Antimony EPA 200.8 0.5 

Arsenic EPA 200.8 1 

Barium EPA 200.8 0.5 

Cadmium EPA 200.8 0.03 

Chromium (hexavalent) EPA 200.8 1 

Copper EPA 200.8 1 

Iron EPA 200.7 20 

Lead EPA 200.8 0.3 

Magnesium EPA 200.7 1000 

Manganese EPA 200.7 5 

Nickel EPA 200.7 2 

Selenium EPA 200.8 1 

Silver EPA 200.8 0.2 

Zinc EPA 200.7 8 

Total Hardness A2340B (calculated) 1000 

Total Recoverable Metals Digestion EPA 200.2 N/A 

Water Sample - Dissolved Metals 

Metal Method Req. Report Limit (µg/L) 

Aluminum EPA 200.7 9 

Antimony EPA 200.8 0.5 

Arsenic EPA 200.8 1 

Barium EPA 200.8 0.5 

Cadmium EPA 200.8 0.03 

Chromium (hexavalent) EPA 200.8 1 

Copper EPA 200.8 1 

Iron EPA 200.7 20 

Lead EPA 200.8 0.3 

Magnesium EPA 200.7 1000 

Manganese EPA 200.7 5 

Nickel EPA 200.7 2 
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Selenium EPA 200.8 1 

Silver EPA 200.8 0.2 

Strontium EPA 200.7 20 

Thallium EPA 200.8 0.2 

Zinc EPA 200.7 8 

Sediment Sample- Total Recoverable Metals - Need Chemistry Suite from Kyle F 

Metal Method Req. Report Limit (µg/kg) 

Antimony EPA 200.8 0.5 

Arsenic EPA 200.8 1 

Barium EPA 200.8 0.5 

Cadmium EPA 200.8 0.03 

Chromium  EPA 200.8 1 

Copper EPA 200.8 1 

Iron EPA 200.7 20 

Lead EPA 200.8 0.3 

Magnesium EPA 200.7 1000 

Manganese EPA 200.7 5 

Nickel EPA 200.7 2 

Selenium EPA 200.8 1 

Silver EPA 200.8 0.2 

Zinc EPA 200.7 8 

Total Recoverable Metals Digestion EPA 200.2 N/A 

 

Nutrient data is being collected for long term trend analysis and not for immediate assessment 

purposes. Trend analysis will be completed once the data set is large enough for it to be significant.   

The trend analysis timeframe may depend upon the parameter due to median concentrations, 

variance and other statistical considerations.   

 

5.0 Quality Assurance and Quality Control Requirements 
This project will follow the WQPB “internal process” for quality assurance and quality control; all 

QA/QC requirements followed by MT DEQ will be instituted for this project. The QA/QC 

requirements are described in DEQ (2005).   

5.1 YSI  Meter Calibration 

Pre-calibration of the YSI 6600 and YSI EXO meters will be undertaken in the laboratory prior to field 

use. A YSI EXO meter will be used to obtain momentary data.   YSI 6600v2.4 meters will be used to 

obtain continuously-recorded data at one-half hour increments. 
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5.2 Field Duplicate Samples  

Sampling locations where duplicates are collected will be randomly selected. Sample duplicates will      
be collected for each water chemistry sample and for benthic sediments on at least 10% of the total 
samples for each parameter. All collection, preservation, storage and handling methods used to 
collect the routine sample will be followed when collecting duplicate samples.  
 

5.3 Replicate Samples  

Replicate phytoplankton chl-a and chl-a Ash-Free Dry Weight will be collected for each sampling     

event of that type. 

 

5.4 Field Blanks  

Field blanks are prepared in the field each time that routine water samples are to be delivered to 

the analytical laboratory.  Field blanks are prepared in the field after sampling the last site of a multi-

site sampling trip, or mid-trip if sample holding times require samples to be delivered to the lab 

part-way through a multi-site sampling trip.  Field blanks will be prepared using distilled water 

provided by the analytical laboratory which field personnel will keep in clean, triple-rinsed HDPE 

bottles.  One field blank will be prepared and submitted per routine sample type collected 

throughout the trip.  Preparing field blanks will follow the same sample collection, labeling and 

preservation procedures as those used to collect routine samples except distilled water is used 

instead of lake or stream water.   

 

6.0 Handling Sampling Records  
Site Visit Forms, field forms, and digital photos will be processed by WQPB staff using QA/QC procedures 

described in the QAPP (WQPB, 2012a). Analytical laboratories will provide results to DEQ in the required 

EDD format. DEQ will perform the necessary data evaluations and will manage the data in accordance 

with the QAPP. 

7.0 Schedule 
The Water Quality Monitoring and Assessment staff will sample Clark Canyon Reservoir and the three 

steams at the proposed sites (Table 2.0) The sampling events will occur monthly from April through 

September, 2016. Additional monitoring may occur if reservoir or Beaverhead River turbidity changes 

are apparent.  

8.0 Project Team Responsibilities 

The Water Quality Monitoring and Assessment Section and the Standards Section will co-lead this 

monitoring project. Al Nixon will lead the monitoring component.  Kyle Flynn will lead the acoustic 

mapping, the weather station part, and co-lead the sampling efforts. Darrin Kron will oversee the overall 

Monitoring and Assessment component. Additional Monitoring and Assessment Section staff will 

provide monitoring support in the field. 

 



CLARK CANYON SAMPLING PROJECT – 2016:  WATER QUALITY SAMPLING   

  18 

 

 

 

9.0 References  

DEQ (Montana Department of Environmental Quality). 2012a. Water Quality Planning Bureau Field 

Procedures Manual for Water Quality Assessment Monitoring Version 3.0. Helena, MT: Montana 

Dept. of Environmental Quality. 

DEQ (Montana Department of Environmental Quality). 2012b. DEQ‐7 Montana Numeric Water Quality 

Standards. Helena, MT: Montana Dept. of Environmental Quality. 

 
USBOR (United State Bureau of Reclamation). 2005. The Limnological Status of Clark Canyon Reservoir: 

Report of Findings 2001-2003. Technical Memorandum 8220-05-05. 

Berg, R. K. 1974.Limnology of Clark Canyon Reservoir, Montana.  Master’s thesis, Montana State 

University, Bozeman, Montana. 

Smith, K. M. 1973. Some effects of Clark Canyon Reservoir on the Limnology of the Beaverhead River in 

Montana.  Master’s thesis, Montana State University, Bozeman Montana. 

 

 

 

 

 

 

 

 

 

 

 

 



CLARK CANYON SAMPLING PROJECT – 2016:  WATER QUALITY SAMPLING   

  19 

 



CLARK CANYON SAMPLING PROJECT – 2016:  WATER QUALITY SAMPLING   

  20 

 

Appendix A.  Clark Canyon Reservoir sampling project – 2016:  Monitoring Summary 

Objective Medium Parameter/Study 

Waterbody 
Sampling 

Frequency 
Sampling Notes Clark 

Canyon 
Reservoir 

Red 
Rock 
River  

 Horse 
Prairie 
Creek 

Beaverhead 
River 

Causes of   
Beaverhead R. 
Turbidity 

Water 
Chem 

Nutrients (SAP 
Table 3.1, Table 
4.1) 

X X X X 

Monthly, 
synoptic (May 
through Sept), 
plus clarity 
change-triggered 
events 

Depth of 1 m and 1m 
from lake bed of 

reservoir 

  
Water 
Chem 

Common Ions  (SAP 
Table 3.1, Table 
4.1) 

X X X X 

Monthly, 
synoptic (May 
through Sept), 
plus clarity 
change-triggered 
events 

Depth of 1 m and 1m 
from lake bed of 

reservoir 

  
Water 
Chem 

TSS, TDS, VSS (SAP 
Table 3.1, Table 
4.1) 

X X X X 

Monthly, 
synoptic (May 
through Sept), 
plus clarity 
change-triggered 
events 

Depth of 1 m and 1m 
from lake bed of 

reservoir 

  
Water 
Column 

Phytoplankton Chl-
a, AFDW (SAP 
Table 3.1, Table 
4.1) 

X X X X 

Monthly, 
synoptic (May 
through Sept), 
plus clarity 
change-triggered 
events 

Depth of 1 m and 1m 
from lake bed of 

reservoir. All water 
column Chl-a sampling 
will include replicates 

samples. 
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` 
Water 
Column 

Phytoplankton 
Phaeophyton (SAP 
Table 3.1, Table 
4.1) 

X X X X 

Monthly, 
synoptic (May 
through Sept), 
plus clarity 
change-triggered 
events 

Depth of 1 m and 1m 
from lake bed of 

reservoir. All water 
column Chl-a sampling 
will include replicates 

samples. 

  
Water 
Column 

Phytoplankton 
Taxonomy (SAP 
Table 3.1, Table 
4.1) 

X         

One site (CC1) on 
Clark Canyon 
reservoir; sampled in 
July, August, Sept 

  
Water 
Column 

X-ray size 
fractionation of 
material 
suspended in 
water.  ( need field 
method, sample 
handling, storage, 
holding time,  and 
lab 
method/descriptio
n) 

X     X 

Monthly,at site 
CC1 at the depth 
of turbidity,  and 
in the 
Beaverhead River 
tailrace  (May 
through Sept), 
plus clarity 
change-triggered 
events 

sampling conducted 
only if there is 
turbidity evident 

  
Sediment 
Chem-
Cores 

Full geochemistry 
of sediments and 
water at the 
bottom of the 
reservoir (need 
parameter/analyte 
list) 

X       

Monthly, 
synoptic (May 
through Sept), 
plus clarity 
change-triggered 
events 
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Reservoir 
bed 
elevation, 
water 
turbidity 

Sontek Doppler-
Acoustic mapping 
of reservoir 
sediment 
elevations at 
established 
transects near the   
Clark Canyon Dam, 
including turbidity 
in the water 
column ( need 
method and info 
for SAP) 

X       Once   

  
Reservoir 
Sediment 
and Water  

Sontek Doppler-
Reservoir Sediment 
and Water 
Movement ( need 
method and info 
for SAP) 

X       Once 

Doppler monitoring to 
be conducted if 
turbidity increases in 
July or August; looking 
for water motion and 
turbidity  near the 
reservoir bed  

  
Water-
streams 

Stream Discharge   X X X 
Each sampling 
event 

Beaverhead River gage 
data may be used 
when the river is not 
wadeable 

  
Reservoir-
water 

Dam discharge X       continuous 

BOR dam operation 
discharge data or gage 
data for the 
Beaverhead River at 
Barretts 

  
Water-
Momentar
y In-Situ 

Hand held YSI EXO 
meter: DO, pH, SC, 
water 
temperature, 
turbidity (NTU), 

X X X X 

Monthly, 
synoptic (May 
through Sept), 
plus clarity 
change-triggered 
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chl-a, ORP, water 
depth . From 1 
meter depth to 1 
meter from lake 
bed, at 1 meter 
increments in the 
reservoir; and in 
the 3 streams  

events 

  

Water-
Continuou
s (1/2-
hour) In-
Situ 

YSI 6600: DO, pH, 
SC, water 
temperature, 
turbidity (NTU), 
chl-a . 

  X X X 
continuous, in 
situ 

  

  
Water 
Column 

Secchi Depth- 
water clarity 

X X X X 

Monthly, 
synoptic (May 
through Sept), 
plus clarity 
change-triggered 
events 

Secchi disk to be used  
in the reservoir, Secchi 
tube  to be used in the 
streams 

  
Substrate 
crust 

Substrate crust 
composition: 
calcium 
carbonate(CaCO3) , 
calcium sulfate 
(CaSO4)/"gypsum"
? 

      X 
Once in August 
or September 

Check for composition 
of crusts 

  
Climate 
data 

Weather Station: 
Wind speed, wind 
direction, 
temperature 

        
continuous, July 
through 
September 

Deploy weather 
station on the island 
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Selenium/Metal
s Investigation 

Water 
Chem 

Metals, Hardness- 
Total Recoverable, 
Total Dissolved 
(SAP Table 3.1, 
Table 4.1) 

X X X X 
First round of 
sampling : May 

All sites 

  Sediment 
Sediment Metals 
(SAP Table 3.1, 
Table 4.1) 

X X X X 
Single sampling, 
soon after runoff 
(July) 

All sites 

  
Field 
Photos 

Field Photos X X X X 
Each sampling 
event 

All sites 

  
Water-
streams 

Stream Discharge   X X X 
Each sampling 
event 

Beaverhead River gage 
data may be used 
when the river is not 
wadeable 

 


