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Water Quality Sampling Procedures

&

Duplicate Results and Analysis



1.0 Ground Water Sampling Activities
1.1 Ground Water Sample Collection (inorganic, organic, radionuclides,& stable
isotopes)
Three ground water sampling events were conducted in June 2012, September 2012
and January/February 2013. Ground water samples will be obtained using the
existing pump and piping. All samples were collected in appropriate sample
containers provided by the analytical laboratory or obtained from a laboratory supply
vendor. The sample containers for each well were labeled well/surface water name,
date, preservative, and collector and placed into a new zip-lock bag prior to the
sampling event.

The water samples were obtained from an existing water sampling port prior to any
treatment. New pair of nitrile gloves were worn for the sampling of each location.
The time was recorded on the label for each container after a sample was obtained
then immediately placed back into the zip-lock bag and placed into a cooler with
blue ice. The cooler was then transferred to the analytical laboratory with a Chain of
Custody record. Depending on the required analysis, some samples were hand
delivered to the analytical laboratory within 24-hours and others were shipped. All
water samples that were shipped to an analytical laboratory were completed using an
overnight delivery schedule.

Water samples obtained for 15N and 18O sampling were temporarily stored in a
secure sample freezer located at the DEQ’s Coeur d’Alene Regional Office.
Sufficient head space was left in the 15N and 18O containers to allow the sample to be
frozen at a temperature of approximately -10ºCelcius. After all the samples were
obtained, they were packed into a cooler with blue ice and shipped overnight to the
analytical laboratory.

Water samples obtained for 2H and 18O sampling were also temporarily stored in a
secure sample refrigerator located at the DEQ’s Coeur d’Alene Regional Office. The
2H and 18O containers were kept refrigerated at a temperature of approximately
4ºCelcius. After all the samples were obtained, they were packed into a cooler with
blue ice and shipped overnight to the analytical laboratory.

1.2 Field Measurements
Field measurements include water quality parameters of pH, temperature, and
conductivity measured in the discharge water during the sampling event. The water
quality parameters were measured using a YSI Model 63 handheld digital meter. A
two or three point calibration was performed with the YSI Model 63 handheld digital
meter before each day of sampling using standard buffer solutions.

The purpose of the obtaining the water quality parameters was to 1) ensure that the
well has been properly purged and does not represent stagnant water in the well
casing or within or near the screen section and 2) provide water quality parameters



that are associated with the analytical results. Water quality stabilization criteria
include:

1. Conductivity +/- 5%;
2. Temperature +/- 5%
3. pH +/- 0.1 unit

Dissolved oxygen was measured in the discharge water during the sampling event
using a YSI Model 51B. The YSI Model 51B was calibrated at each site before each
sample was obtained using elevation and oxygen content in ambient air. A new
sensor membrane was installed prior to each of the three sampling events.

20. Surface Water Sampling Activities
2.1 Surface Water Sample Collection
The surface water bodies were sampled at locations accessed from shore. Surface
water samples were obtained as grab samples from shore using the containers
supplied by the analytical laboratory.

2.2 Field Measurements
Field measurements include water quality parameters of pH, temperature, and
conductivity measured at the same location that the surface water sample was
obtained. The water quality parameters were measured using a YSI Model 63
handheld digital meter. A two or three point calibration was performed with the YSI
Model 63 handheld digital meter before each day of sampling using standard buffer
solutions.

3.0 Precipitation Sampling Activities
3.1 Precipitation Sampling Site Selection
The precipitation samplers were constructed of 4-inch diameter PVC pipes with end
caps glued to bottom and open at the top. A plastic funnel was placed into the top
opening with a diameter slightly large then the PVC tube to direct precipitation into
the sampler. The funnel was covered with 1-inch steel netting that was clamped onto
the outside of the PVC tube. The steel netting secured the funnel in place and
prevented large windblown objects from entering and blocking the throat of the
funnel. A 0.5- to 1.0 centimeter thick layer of mineral oil was placed into the PVC
tube to prevent evaporation and allow periodic visits to collect the water samples for
analysis.

3.2 Sample Collection
A 60-cc syringe was used to draw up a sample of water from below the oil layer in
the container. Two paper coffee filters were placed into the top of the sample
container. Oil was wiped off the outside of the syringe, then the precipitation
sample was gently ejected through the filters into the sample container. The filters
absorb any residual oil in the water sample and allow an oil free sample for analysis.
The filtering process is fast enough that no fractionation occurs.



4.0 CFCs and SF6 Sampling Activities
Ground water samples were obtained for CFCs and SF6 using the existing pump and
piping after sufficient purging. The CFCs were sampled using a ½-nch diameter
copper tube attached to the sample tap using brass fittings. The water from the
sample tap would flow through the copper tubing into a 125 ml boston-round clear
glass sample container, which was in turn placed into a 4-liter glass beaker. The
beaker was allowed to overflow for approximately five-minutes. The copper tube
was removed from the beaker and a threaded aluminum lined cap was used to seal
the sample container prior to removal from the 4-liter glass beaker filled with water.
The cap was secured with electrical tape and the container was then inverted and
placed into a cooler with blue ice.

Ground water samples were obtained for SF6 analysis using the same copper tubing
and brass fitting described above. The copper tubing was placed into a 1-liter,
amber, boston round bottles. The sample container was allowed to overflow for
approximately five-minutes. The copper tube was removed and a threaded polyseal
cone lined cap was used to seal the sample container. The cap was then secured with
electrical tape and the container was then inverted and placed into a cooler with blue
ice.

Water samples obtained for CFCs and SF6 sampling were temporarily stored
inverted in a secure sample refrigerator located at the DEQ’s Coeur d’Alene
Regional Office. The CFCs and SF6 containers were kept refrigerated at a
temperature of approximately 4ºCelcius. After all the samples were obtained, they
were packed into a cooler with blue ice in an inverted position and shipped overnight
to the analytical laboratory.

5.0 Dissolved N2 and Ar Gas Sampling Activities
Ground water samples were obtained for dissolved N2 and Ar gas using the existing
pump and piping and after sufficient purging. The dissolved N2 and Ar were
sampled using a ½-nch diameter copper tube attached to the sample tap using brass
fittings. The water from the sample tap would flow through the copper tubing into a
150 ml boston-round clear glass sample container, which was in turn placed into a 4-
liter glass beaker. The beaker was allowed to overflow for approximately five-
minutes. The copper tube was removed from the beaker and the sample container is
sealed with a rubber stopper. A syringe needle is then placed through the stopper
into the container while still submerged to remove any potential air. The syringe
needle was then removed. The sample container was then inverted and placed into a
cooler with blue ice.

Water samples obtained for dissolved N2 and Ar gas sampling were temporarily
stored inverted in a secure sample refrigerator located at the DEQ’s Coeur d’Alene
Regional Office. The dissolved N2 and Ar gas containers were kept refrigerated at a
temperature of approximately 4ºCelcius. After all the samples were obtained, they
were packed into a cooler with blue ice in an inverted position and shipped overnight
to the analytical laboratory.



6.0 Duplicate Results and Analysis
Field duplicates were obtained during each sampling event as part of the quality
assurance/quality control procedures. The duplicates were submitted to the
analytical laboratories as blind duplicates with no indication as to the sample
location or time of sampling. The relative percent difference were calculated for
each sample and duplicate and can be seen in Tables B1 to B3. If either the sample
or duplicate had analytical results below the detection limit no comparison was
made. All the VOC and SOC analytical results were below detection limits and no
analysis was completed for these analytes. All results were less than the 20 percent
difference acceptable limit with the exception of the MDLA analytical results for
the September 2012 sampling event. The analytical results for potassium, chloride,
sulfate and arsenic exceeded the limit.



Table B1 Analytical Results and Duplicate Analysis

June 2012

Constituent Analytical Results Blind Duplicate Results Relative Percent Difference
1

(mg/l) PF#6 ATH#2 PF#6 ATH#2 PF#6 ATH#2

Inorganics

Calcium 23.20 34.80 22.80 34.30 1.74 1.45

Sodium 2.67 3.47 2.64 3.46 1.13 0.29

Magnesium 6.75 15.10 6.66 14.90 1.34 1.33

Potasium 1.71 1.91 1.69 1.89 1.18 1.05

Chloride 3.82 3.62 3.69 3.72 3.46 2.72

Sulfate 5.19 15.50 4.97 15.00 4.33 3.28

Bicarbonate 77.90 133.00 77.80 133.00 0.13 0.00

Bromide <0.01 <0.01 <0.01 <0.01 No Data No Data

Nitrate-Nitrogen 0.64 1.31 0.61 1.24 4.80 5.49

Arsenic <0.0030 <0.0030 <0.0030 <0.0030 No Data No Data

Uranium <0.0010 0.00291 <0.0010 0.00292 No Data 0.34

Ra 226 & 228
2

<1.6 5.70 <1.4 <1.3 No Data No Data

Organics

TOC <1.00 <1.00 <1.00 <1.00 No Data No Data

VOC <0.005 <0.005 <0.005 <0.005 No Data No Data

SOC <0.005 <0.005 <0.005 <0.005 No Data No Data

Stable Isotopes
15

N (Nitrate)
3

4.63 6.43 5.09 6.58 9.47 2.31
18

O (Nitrate)
3

-7.07 -6.87 -6.37 -6.35 -10.42 -7.87
2
H (H2O)

4
-110.19 -121.47 -110.49 -120.50 -0.27 -0.80

18
O (H2O)

4
-14.60 -15.77 -14.60 -15.81 0.00 -0.25

1
Relative Percent Difference =[|S-D|/(0.5(S+D))] x 100

S = Sample concentration

D = Duplicate concentration

Acceptable Relative Percent Difference is less than 20%
2

Concentration in piC/L
3
Concentration in δ(‰)

4
Concentration in δ



Table B2 Analytical Results and Duplicate Analysis

September 2012

Constituent Analytical Results Blind Duplicate Results

(mg/l) HLWA#1 MDLA HLWA#1 MDLA HLWA#1 MDLA

Inorganics

Calcium 56.60 32.40 57.80 32.40 2.10 0.00

Sodium 4.58 3.24 4.65 3.20 1.52 1.24

Magnesium 9.56 15.40 9.76 15.20 2.07 1.31

Potasium 2.21 1.85 2.27 2.37 2.68 24.64

Chloride 5.24 1.68 5.56 4.13 5.93 84.34

Sulfate 5.10 15.90 5.13 11.10 0.59 35.56

Bicarbonate 190.00 143.00 188.00 142.00 1.06 0.70

Bromide <0.01 <0.01 <0.01 <0.01 No Data No Data

Arsenic 0.0013 0.0037 <0.0030 0.0062 14.29 50.51

Organics

TOC <1.00 <1.00 <1.00 <1.00 No Data No Data

Stable Isotopes
2
H (H2O)

2
-109.15 -114.30 -108.11 -112.14 -0.96 -1.91

18
O (H2O)

2
-13.99 -14.91 -13.87 -14.71 -0.86 -1.35

1
Relative Percent Difference =[|S-D|/(0.5(S+D))] x 100

S = Sample concentration

D = Duplicate concentration

Acceptable Relative Percent Difference is less than 20%
2

Concentration in δ

Relative Percent Difference
1



Table B3 Analytical Results and Duplicate Analysis

January 2013

Constituent Analytical Results Blind Duplicate Results Relative Percent Difference
1

(mg/l) RATHG ATH2 OHMA RATHG ATH2 OHMA RATHG ATH2 OHMA

Inorganics

Calcium 28.40 34.60 75.20 28.60 34.60 76.90 0.70 0.00 2.24

Sodium 4.29 3.77 4.99 4.33 3.77 5.09 0.93 0.00 1.98

Magnesium 7.48 15.40 13.70 7.56 15.40 13.90 1.06 0.00 1.45

Potasium 1.61 2.02 4.11 1.63 2.02 4.23 1.23 0.00 2.88

Chloride 5.98 5.68 18.50 6.71 5.72 18.60 11.51 0.70 0.54

Sulfate 5.10 15.60 7.59 4.90 15.60 7.55 4.00 0.00 0.53

Bicarbonate 95.80 135.00 235.00 95.40 136.00 232.00 0.42 0.74 1.28

Bromide <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 No Data No Data No Data

Arsenic 0.0014 0.0025 <0.0030 <0.0030 <0.0030 <0.0030 6.90 No Data No Data

Organics

TOC <1.00 <1.00 1.09 <1.00 <1.00 <1.00 No Data No Data No Data

Stable Isotopes
2
H (H2O)

2
-106.03 -117.98 -109.58 -106.20 -117.91 -107.91 -0.16 -0.06 -1.54

18
O (H2O)

2
-14.07 -15.82 -15.12 -14.22 -15.93 -15.91 -1.06 -0.69 -5.09

1
Relative Percent Difference =[|S-D|/(0.5(S+D))] x 100

S = Sample concentration

D = Duplicate concentration

Acceptable Relative Percent Difference is less than 20%
2

Concentration in δ



A Hydrogeochemical Investigation of the Rathdrum Prairie Aquifer
Ground Water Investigation Report DEQ-CRO-03-13

Appendix C

Stiff Diagrams
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