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Abstract 

This report presents monitoring results for ground water samples collected during 2004 at 
the Oregon Trail subdivision, located along Rock Creek about 5 miles southeast of Twin 
Falls, Idaho (Figure 1). The purpose of the sampling program was to establish ambient 
ground water nitrate conditions in the subdivision by sampling private domestic wells. 
The subdivision consists of lots in a 70-acre parcel of farm ground that historically was 
irrigated by flood irrigation. The original canal water shares were transferred to the lot 
owners but many people stopped using canal water because of problems with the 
distribution system. Five of the lots are 5 acres in size and the remainder of the lots range 
from 1.5 to 3.5 acres in size. 

Lots in the subdivision are bordered by Rock Creek. Runoff from the lots can enter Rock 
Creek as overland flow or as shallow ground water return flow to the creek. Historically, 
Rock Creek has been contaminated by sediment, nutrients, E. coli bacteria, and high 
water temperatures. There were concerns that over-application of fertilizer coupled with 
uneven irrigation water distribution was contributing nutrients to Rock Creek either by 
direct surface runoff or to shallow ground water that discharged to Rock Creek. 

Samples were collected from 20 locations during 2004. Samples were analyzed for 
calcium, magnesium, sodium, potassium, chloride, sulfate, total iron, total manganese, 
nitrate-nitrogen, total phosphorus, ammonia, arsenic, total coliform, E. coli, and the field 
parameters water temperature, pH, specific conductance, and dissolved oxygen.  

The report provides baseline ground water quality information prior to implementation of 
subdivision-wide fertilizer and irrigation water management activities. 
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Introduction 

The purpose of this study was to evaluate ground water quality within the Oregon Trail 
subdivision, located south of Twin Falls, Idaho, in Township 11 South, Range 17 East, 
Northeast 1/4 of Section 1, and to provide  baseline ground water quality information 
prior to implementation of subdivision-wide fertilizer and irrigation water management 
activities. The subdivision is located within the Twin Falls nitrate priority area (Figure 1), 
and is an isolated subdivision that was developed on 70 acres of farm ground. Lot sizes in 
the subdivision are 5 acres or less, and all lots are served by individual wells and onsite 
wastewater treatment systems (septic tank and drain field systems). (Appendix A 
describes the well numbering system used in this report.) 

The lots are large by urban standards and each lot has some acreage devoted to pasture or 
other crops; animals are commonly kept on the lots. The original farm ground was flood-
irrigated and the water rights and canal shares were retained as the land was subdivided, 
with some allocated to each lot. However, most lot owners discontinued use of the 
irrigation water and began using their domestic wells for irrigation. This was a violation 
of Idaho Department of Water Resources water rights requirements, which prohibit 
irrigating more than 0.5 acres with water withdrawn from a private domestic well. A 
pressurized irrigation system was installed for all lots and lot owners were taught to 
design fertilizer and water management plans. At the same time, there was a concern that 
fertilization practices and irrigation methods, combined with septic tank effluent 
discharge, were contributing nutrients to Rock Creek, which is contaminated by 
sediment, nutrients, E. coli bacteria, and high water temperatures.  

To address these problems, the Rock Creek Demonstration Project was developed as a 
partnership between the Natural Resources Conservation Service (NRCS), the University 
of Idaho, the mid-Snake River Advisory Group, the Department of Environmental 
Quality (DEQ), and the residents of the Oregon Trail subdivision. The goals of the 
demonstration project were to offer education programs to the residents on efficient soil 
fertilization and water management, to reduce irrigation water runoff to Rock Creek and 
to protect ground water from contamination. Shallow ground water on either side of Rock 
Creek discharges to the creek.  
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Figure 1. Location of Oregon Trail subdivision (red triangle) south of Twin Falls, Idaho. 



 Ground Water Report, Oregon Trail Subdivision, Twin Falls, Idaho  

 3

Climate 

The area around the Oregon Trail subdivision is characterized by warm, dry summers and 
cool, moist winters (Molenaar, 1988). The mean annual precipitation for the period 1963-
2005 at the Twin Falls Weather Service Office (WSO) was 10.08 inches (Western Region 
Climate Center, 2005). 

 

Hydrogeology 

The Oregon Trail area is situated on the southern edge of the Eastern Snake River Plain 
(ESRP) regional aquifer system, on the south side of the Snake River. The aquifer is 
composed of layered basalt flows and interbedded cinder deposits. Buried soil horizons, 
which drillers identify as shale in drillers’ logs, and ash deposits which may be identified 
in drillers’ logs as talc, are also interbedded within the basalt flows. Gravel units that also 
are noted on drillers’ logs, could represent former channels of the Snake River or 
possibly drainages associated with Rock Creek. Examples of drillers’ logs from wells in 
the subdivision are included in Appendix B. 

The ESRP aquifer is an unconfined aquifer. On the south side of the Snake River, ground 
water generally flows north toward the river. On either side of Rock Creek, ground water 
flows toward the creek and is a source of water in the creek. The depth to water in the 
drillers’ logs included in Appendix B ranges from 26 to 75 feet below land surface. The 
shallow water levels may reflect perched aquifers where water accumulates on low 
permeability basalt flows.  

Methods 

Ground water monitoring was conducted at private domestic wells in the subdivision to 
evaluate ambient ground water quality. Twenty wells were sampled during 2004. 
Locations of the wells are shown on the map in Figure 2. Analytes included the field 
parameters pH, specific conductance, dissolved oxygen, and water temperature. Inorganic 
analytes included calcium, magnesium, sodium, potassium, chloride, sulfate, total iron, 
total manganese, total arsenic, nitrate-nitrogen, total phosphorus, and ammonia. Total 
coliform and Escherichia coli (commonly, E. coli) bacteria also were analyzed. Samples 
were collected four times during 2004 at most wells. 
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Figure 2. Locations of private domestic wells sampled in the Oregon Trail subdivision 
during 2004. 
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Results 

Nitrate results are listed in Table 1, included with the nitrate results discussion. Results 
for the field parameters are listed in Table 2, total coliform and E. coli results are listed in 
Table 3, and the major ion results are listed in Table 4, all three of which are provided at 
the end of the report.  

Field Parameters and Major Ions 

Field parameters measured at the time of sample collection included pH, specific 
conductance, dissolved oxygen, and water temperature. Specific conductance is an 
indication of the mineral content of water. Water with a higher mineral content has a 
higher specific conductance value. Specific conductance values in Oregon Trail samples 
ranged from 542 to 1,469 microSiemens per centimeter (µS/cm) with a mean of 845 and 
a median of 821 µS/cm (n=75). Eighty-eight percent of the Oregon Trail samples had a 
specific conductance value less than 1,000 µS/cm. Neely (2001) reported a median 
specific conductance value of 872 µS/cm for wells sampled in the Twin Falls 
hydrogeologic subarea. 

Elevated chloride concentrations can be an indicator of ground water contamination. The 
secondary maximum contaminant level (MCL) for chloride is 250 mg/L. Sources of 
chloride to ground water include chloride in precipitation, chloride in septic tank effluent, 
chloride from road salting, and chloride from crop fertilizers such as potassium chloride. 
Chloride concentrations in Oregon Trail subdivision samples ranged from 26 to 69 mg/L 
with a mean of 45 mg/L (n = 56). 

Nitrate 

Table 1 lists mean nitrate concentrations for samples collected from wells in the 
subdivision. Wells were sampled from 2 to 4 times during 2004, and mean NO3-N 
concentrations per well ranged from 1.24 to 4.10 milligrams per liter (mg/L). Individual 
NO3-N sample results ranged from 0.39 to 4.51 mg/L (Table 1). 

Table 1. Mean NO3-N concentrations for samples collected from wells in the Oregon 
Trail subdivision in 2004. n = number of samples. 

Site ID n Mean NO3-N NO3-N std. dev. 
RCR-1 4 2.25 0.41 
RCR-2 3 2.56 0.12 
RCR-3 4 2.18 0.77 
RCR-4 3 2.15 0.09 
RCR-5 3 1.38 0.30 
RCR-6 4 2.08 0.47 
RCR-7 2 2.00 0.21 
RCR-8 4 3.32 1.45 
RCR-9 4 3.81 0.76 

RCR-10 2 1.24 0.52 
RCR-11 2 2.13 0.15 
RCR-12 2 2.18 0.13 
RCR-13 3 2.02 0.03 
RCR-14 2 2.31 0.16 
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RCR-16 2 4.10 0.40 
RCR-18 2 2.98 0.11 
RCR-19 4 2.77 0.43 
RCR-20 4 2.23 0.47 
RCR-21 2 3.65 0.32 

 
Figure 3, a histogram of NO3-N values for samples collected during the sample events, 
shows that 80 percent of the sample concentrations were less than 3 mg/L and 100 
percent were less than 5 mg/L. In Idaho, if the nitrate concentration in 25 percent of wells 
sampled in an area exceeds one half the NO3-N MCL (NO3-N MCL = 10 mg/L), the area 
can be designated a Nitrate Priority Area. The mean nitrate concentration for all wells in 
the subdivision was less than 5 mg/L. An evaluation for nitrate trends or seasonality 
could not be conducted because too few samples were collected.  
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Figure 3. Histogram of NO3-N concentrations for samples collected during 2004 at 
Oregon Trail subdivision wells. 

Bacteria 

Samples collected in 2004 were analyzed for total coliform and E. coli. Results, listed in 
Table 3, show that total coliform was detected in 4 samples. There were no E. coli 
detections in any of the samples.  

Arsenic 

The Idaho Ground Water Quality Standard for arsenic in ground water is 50 µg/L (0.050 
mg/L). The Environmental Protection Agency (EPA) drinking water MCL for arsenic is 
10 µg/L. All residents in the subdivision use ground water as their drinking water source 
so arsenic concentrations should be evaluated with respect to the arsenic MCL of 
10 µg/L. Arsenic is a trace element that can occur naturally in ground water. 
Neely (2001) noted that arsenic concentrations greater than 10 µg/L occurred throughout 
the Twin Falls hydrogeologic subarea. Of the 20 wells sampled in the Oregon Trail 
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subdivision, only three wells had arsenic concentrations below 10 µg/L for all sample 
events. The remainder of the wells had arsenic concentrations that were greater than 10 
µg/L for one or more sample events. Arsenic concentrations ranged from less than the 
laboratory detection limit of 5 µg/L (0.005 mg/L) to 39 µg/L (0.039 mg/L). 

Phosphorus 

The Rock Creek Total Maximum Daily Load (TMDL) is included in the Upper Snake-
Rock TMDL. The ground water TMDL limit is 0.020 mg/L as total phosphorus. Levels 
above this limit indicate contamination. Levels below this limit are basically meeting the 
TMDL water quality standard for this creek. Phosphorus results, as listed in Table 4 show 
that the phosphorus TMDL was equaled or exceeded in 14 of the 20 wells for one or 
more sample events. 

Conclusions 

Samples were collected from 20 domestic wells in the Oregon Trail subdivision during 
2004 to evaluate ground water conditions. A pressurized irrigation system supplied by 
canal water was installed at all lots to reduce surface runoff and also to reduce 
contaminants in shallow ground that discharges to Rock Creek. Lot owners were 
educated on soil fertility, fertilization practices, and methods for efficient irrigation water 
management. 

The mean field specific conductance value for 75 samples was 845 µS/cm, and the 
median value was 821 µS/cm. In a study conducted across Twin Falls County, the 
median specific conductance value was 872 µS/cm.  

Chloride concentrations in samples ranged from 26 to 69 mg/L with a mean of 45 mg/L 
(n = 56). This is well below the secondary MCL for chloride of 250 mg/L. Neely (2001) 
found that mean chloride concentrations across Twin Falls County were about 41 mg/L. 

The mean nitrate concentration for 20 wells sampled in the subdivision ranged from 1.24 
to 4.10 mg/L. Individual nitrate concentrations for all samples ranged from 0.39 to 4.51 
mg/L. Eighty percent of nitrate concentrations in the samples were less than 3 mg/L and 
100 percent were less than 5 mg/L. An evaluation for trends or seasonality in nitrate 
concentrations could not be conducted because too few samples were collected. 

There were four detections of total coliform bacteria in the samples. E. coli bacteria were 
not detected in any of the samples. 

Arsenic concentrations ranged from less than the laboratory detection limit of 5 µg/L 
(0.005 mg/L) to 39 µg/L (0.039 mg/L). Samples from three wells were all below the 
arsenic MCL of 10 µg/L (0.010 mg/L); samples from the rest of the wells all exceeded 
the MCL for one or more sample events. 

Samples from 14 of 20 wells equaled or exceeded the phosphorus TMDL of 0.02 mg/L 
on one or more sample events. Additional nitrate and phosphorus sample analysis should 
be conducted in the future to evaluate the effectiveness of the fertilizer and water 
management activities. 
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Table 2. Field parameters for private domestic wells sampled in the Oregon Trail 
subdivision. 

Sample Temp D.O.a Sp Condc pH  
Site ID Date deg C mg/Lb uS/cmd Units 

RCR-1 5/12/2004 13.51 6.73 1243 6.92 
RCR-1 10/25/2004 13.96 4.49 1349 7.23 
RCR-1 12/1/2004 13.02 5.29 960 7.04 
RCR-1 12/20/2004 13.35 5.1 948 7.12 
RCR-2 11/1/2004 14.3 5.16 943.4 7.36 
RCR-2 11/30/2004 13.35 5.74 776 7.48 
RCR-2 12/22/2004 12.93 5.63 793 7.46 
RCR-3 5/12/2004 12.82 8.5 1175 7.05 
RCR-3 6/2/2004 -  -  -  -  
RCR-3 10/25/2004 13.78 5.06 1469 7.25 
RCR-3 12/1/2004 12.37 3.25 845 7.3 
RCR-3 12/20/2004 12.52 5.74 821 7.44 
RCR-4 10/27/2004 13.75 4.96 1035 7.36 
RCR-4 11/29/2004 13.33 5.6 781 7.21 
RCR-4 12/21/2004 13.46 6.27 750 7.23 
RCR-5 10/27/2004 14.35 4.38 840 7.26 
RCR-5 11/29/2004 14.14 5.23 715 7.26 
RCR-5 12/21/2004 14.19 5.06 718 7.3 
RCR-6 5/12/2004 13.95 6.32 942 7.02 
RCR-6 10/25/2004 14.16 3.93 956 7.38 
RCR-6 11/1/2004 -  -  -  -  
RCR-6 12/1/2004 13.93 5.28 730 7.22 
RCR-6 12/20/2004 13.83 5.09 729 7.28 
RCR-7 10/27/2004 14.55 4.18 797 7.3 
RCR-7 11/30/2004 14.33 4.58 646 7.16 
RCR-7 12/21/2004 13.73 4.77 652 7.29 
RCR-8 5/12/2004 13.99 6.73 1055 6.97 
RCR-8 10/25/2004 14.68 3.84 855 7.11 
RCR-8 12/1/2004 14.25 5.17 827 7.05 
RCR-8 12/20/2004 13.95 5.26 846 7.18 
RCR-9 10/25/2004 14.6 5.12 946 7.5 

RCR-9 12/1/2004 13.36 5.38 774 7.25 

RCR-9 12/20/2004 13.33 5.25 786 7.42 

RCR-10 5/12/2004 15.86 6.38 891 6.88 

RCR-10 5/12/2004 13.79 6.83 910 6.97 
RCR-10 10/25/2004 15.89 3.68 735 7.18 
RCR-10 10/25/2004 14.37 7.88 791 7.24 
RCR-10 12/1/2004 15.3 4.31 641 7.09 
RCR-10 12/20/2004 15.04 4.78 659 7.24 
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Table 2 (concluded). Field parameters for private domestic wells sampled in the Oregon 
Trail subdivision. 
 

RCR-11 10/27/2004 14.68 4.9 1097 7.24 
RCR-11 11/29/2004 14.41 4.5 719 7.15 
RCR-11 12/21/2004 14.52 4.55 706 7.21 

RCR-12 10/27/2004 14.48 5.06 910 7.29 
RCR-12 11/29/2004 13.4 4.65 729 7.24 
RCR-12 12/21/2004 13.53 5.34 732 7.39 
RCR-13 11/1/2004 13.97 4.94 830.2 8.31 
RCR-13 11/29/2004 13.36 4.95 691 7.25 
RCR-13 12/22/2004 13.11 5.71 668 6.8 
RCR-14 10/27/2004 14.38 5.62 1163 7.26 
RCR-14 11/29/2004 13.76 5.45 861 7.14 
RCR-14 12/21/2004 13.92 5.34 846 7.2 
RCR-16 10/27/2004 13.68 4.95 996 7.61 
RCR-16 11/29/2004 11.75 5.45 769 7.23 
RCR-16 12/21/2004 11.4 5.75 777 7.26 
RCR-17 5/12/2004 14.13 6.18 973 7.11 
RCR-18 10/27/2004 13.92 4.88 906 7.35 
RCR-18 11/29/2004 12.86 5.39 728 7.22 
RCR-18 12/21/2004 12.53 5.29 722 7.32 
RCR-19 5/12/2004 13.17 6.63 971 6.75 
RCR-19 5/12/2004 13.32 6.27 876 6.92 
RCR-19 10/25/2004 13.08 5.46 919 7.26 
RCR-19 12/1/2004 11.85 5.74 745 7.25 
RCR-19 12/20/2004 11.14 5.39 727 7.1 

RCR-20 10/25/2004 9.52 4.85 843 7.11 

RCR-20 12/1/2004 13.22 5.16 691 7.15 

RCR-20 12/20/2004 12.86 5.09 702 7.28 

RCR-21 10/27/2004 13.03 5.28 903 7.46 
RCR-21 11/29/2004 12.93 5.58 726 7.27 
RCR-21 12/21/2004 12.91 6.06 749 7.33 

a. D.O. – dissolved oxygen 
b. mg/L – milligrams per liter 
c. Sp Cond – specific conductance 
d. uS/cm – microSiemens per centimeter 
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Table 3. Total coliform and E. coli results for private domestic wells sampled in the 
Oregon Trail subdivision. Dash (-) indicates no sample was collected. 

Sample T Coliform E. coli.  
Site ID Date MPN/100 mL MPN/100 mL 

RCR-1 5/12/2004 0 0 
RCR-1 10/25/2004 <1 <1 
RCR-1 12/1/2004 <1 <1 
RCR-1 12/20/2004 <1 <1 
RCR-2 11/1/2004 <1 <1 
RCR-2 11/30/2004 <1 <1 
RCR-2 12/22/2004 <1 <1 
RCR-3 5/12/2004 Presence <1/100ml. Presence <1/100ml. 
RCR-3 6/2/2004 <1 <1 
RCR-3 10/25/2004 1 <1 
RCR-3 12/1/2004 1 <1 
RCR-3 12/20/2004 <1 <1 
RCR-4 10/27/2004 1 <1 
RCR-4 11/29/2004 <1 <1 
RCR-4 12/21/2004 27 <1 
RCR-5 10/27/2004 <1 <1 
RCR-5 11/29/2004 <1 <1 
RCR-5 12/21/2004 <1 <1 
RCR-6 5/12/2004 0 0 
RCR-6 10/25/2004  - -  
RCR-6 11/1/2004 <1 <1 
RCR-6 12/1/2004 <1 <1 
RCR-6 12/20/2004 <1 <1 
RCR-7 10/27/2004 <1 <1 
RCR-7 11/30/2004 <1 <1 
RCR-7 12/21/2004 <1 <1 
RCR-8 5/12/2004 0 0 
RCR-8 10/25/2004 1 <1 
RCR-8 12/1/2004 <1 <1 
RCR-8 12/20/2004 <1 <1 
RCR-9 10/25/2004 <1 <1 

RCR-9 12/1/2004 <1 <1 

RCR-9 12/20/2004 <1 <1 

RCR-10 5/12/2004 Presence 0 

RCR-10 5/12/2004 0 0 
RCR-10 10/25/2004 <1 <1 
RCR-10 10/25/2004 3 <1 
RCR-10 12/1/2004 <1 <1 
RCR-10 12/20/2004 <1 <1 
RCR-11 10/27/2004 1 <1 
RCR-11 11/29/2004 <1 <1 
RCR-11 12/21/2004 <1 <1 
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Table 3 (concluded). Total coliform and E. coli results for private domestic wells 
sampled in the Oregon Trail subdivision. 

Sample T Coliform E. coli.  
Site ID 

Date MPN/100 mL MPN/100 mL 

RCR-12 10/27/2004 <1 <1 

RCR-12 11/29/2004 <1 <1 
RCR-12 12/21/2004 <1 <1 
RCR-13 11/1/2004 <1 <1 
RCR-13 11/29/2004 <1 <1 
RCR-13 12/22/2004 <1 <1 
RCR-14 10/27/2004 1 <1 
RCR-14 11/29/2004 <1 <1 
RCR-14 12/21/2004 <1 <1 
RCR-16 10/27/2004 3 <1 
RCR-16 11/29/2004 <1 <1 
RCR-16 12/21/2004 <1 <1 
RCR-17 5/12/2004 0 0 
RCR-18 10/27/2004 <1 <1 
RCR-18 11/29/2004 <1 <1 
RCR-18 12/21/2004 <1 <1 
RCR-19 5/12/2004 0 0 
RCR-19 5/12/2004 0 0 
RCR-19 10/25/2004 <1 <1 
RCR-19 12/1/2004 <1 <1 
RCR-19 12/20/2004 <1 <1 
RCR-20 10/25/2004 <1 <1 

RCR-20 12/1/2004 <1 <1 

RCR-20 12/20/2004 <1 <1 

RCR-21 10/27/2004 2 <1 

RCR-21 11/29/2004 <1 <1 
RCR-21 12/21/2004 <1 <1 
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Table 4. Analytical results from the Oregon Trail subdivision. (Ca = calcium, Cl = chloride, Total Fe = total iron, Mg = magnesium, 
Total Mn = total manganese, NO3-N = nitrate as nitrogen, Total P = total phosphorus, K = potassium, Na = sodium, SO4 = sulfate, 
NH4 = ammonia, As = arsenic, TDS = total dissolved solids). Dash (-) indicates sample was not collected. 

  Sample Ca Cl 
Total 

Fe Mg 
Total 
Mn NO3-N 

Total 
P K Na SO4 NH4 As 

Site ID Date mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L 

RCR-1 5/12/2004 195 55 <0.05 30.2 <0.05 2.8 -  4.2 36.2 260 <0.04   
RCR-1 10/25/2004 191 59.1 <0.01 31 <0.002 1.8 0.029 4.4 36 287 <0.005 0.011 
RCR-1 12/1/2004 181 54.9 0.02 31 <0.002 2.16 0.025 4.5 35 252 <0.005 0.009 
RCR-1 12/20/2004 177 54.4 0.02 31 <0.002 2.25 0.023 4.7 36 235 <0.005 0.006 
RCR-2 11/1/2004  - - - - - - - - - - - - 
RCR-2 11/30/2004 109 54.9 0.02 42 <0.002 2.51 0.019 8.3 51 192 <0.005 <0.005 
RCR-2 12/22/2004 113 57.9 0.02 43 <0.002 2.7 0.018 8.2 52 200 <0.005 <0.005 
RCR-3 5/12/2004 203 39 <0.05 26.7 <0.05 1.04 - 3.4 31 313 <0.04 - 
RCR-3 6/2/2004  - - - - - - - - - - - - 
RCR-3 10/25/2004 254 68.7 <0.01 32 <0.002 2.72 0.032 3.9 34 428 <0.005 0.033 
RCR-3 12/1/2004 136 49.2 <0.01 37 <0.002 2.49 0.019 7 41 219 <0.005 0.01 
RCR-3 12/20/2004 130 46.6 <0.01 39 <0.002 2.48 0.015 7.3 43 205 <0.005 0.007 
RCR-4 10/27/2004 - - - - - - - - - - - - 
RCR-4 11/29/2004 119 53.7 <0.01 38 <0.002 2.1 0.016 5.2 39 160 <0.005 <0.005 
RCR-4 12/21/2004 119 57.1 <0.01 36 <0.002 2.25 0.019 5.1 39 148 <0.005 <0.005 
RCR-5 10/27/2004 - - - - - - - - - - - - 
RCR-5 11/29/2004 130 40.4 0.06 26 <0.002 1.41 0.016 4.6 31 132 <0.005 <0.005 
RCR-5 12/21/2004 133 43.3 <0.01 26 <0.002 1.66 0.017 4.6 32 140 <0.005 <0.005 
RCR-6 5/12/2004 128 43 <0.05 29.3 <0.05 2.62 - 4.2 38.7 171 <0.04 - 
RCR-6 10/25/2004 118 38.3 <0.01 26 <0.002 1.5 0.02 4.4 37 153 <0.005 0.015 
RCR-6 11/1/2004 - - - - - - - - - - - - 
RCR-6 12/1/2004 121 40.1 0.02 29 <0.002 1.98 0.019 4.5 37 149 <0.005 0.014 
RCR-6 12/20/2004 124 41.3 <0.01 29 <0.002 2.21 0.02 4.3 38 145 <0.005 0.014 
RCR-7 10/27/2004 - - - - - - - - - - - - 
RCR-7 11/30/2004 102 34.7 <0.01 26 <0.002 1.85 0.023 4.1 34 104 <0.005 0.015 
RCR-7 12/21/2004 109 36.2 <0.01 28 <0.002 2.14 0.02 4.1 35 110 <0.005 0.014 
RCR-8 5/12/2004 133 58 <0.05 36.8 <0.05 4.24 - 4.4 42.1 137 <0.04 - 
RCR-8 10/25/2004 100 36.9 0.02 24 <0.002 1.18 0.035 3.7 34 86.6 <0.005 0.013 
RCR-8 12/1/2004 130 54 <0.01 37 <0.002 3.66 0.021 4.6 44 131 <0.005 0.007 
RCR-8 12/20/2004 138 56.5 <0.01 39 <0.002 4.21 0.022 4.5 46 139 <0.005 0.005 
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Table 4 (continued). Analytical results for sample locations in the Oregon Trail subdivision study area. (Ca = calcium, Cl = chloride, 
Total Fe = total iron, Mg = magnesium, Total Mn = total manganese, NO3-N = nitrate as nitrogen, Total P = total phosphorus, K = 
potassium, Na = sodium, SO4 = sulfate, NH4 = ammonia, As = arsenic, TDS = total dissolved solids). 

  Sample Ca Cl 
Total 

Fe Mg 
Total 
Mn NO3-N 

Total 
P K Na SO4 NH4 As 

Site ID Date mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L Mg/L 

RCR-9 10/25/2004 107 40.2 <0.01 31 <0.002 2.76 0.021 3.4 45 145 <0.005 0.022 
RCR-9 12/1/2004 112 51.4 0.01 34 <0.002 4.23 0.02 3.6 49 146 <0.005 0.019 
RCR-9 12/20/2004 118 53 0.01 36 <0.002 4.47 0.019 3.6 51 152 <0.005 0.018 

RCR-10 5/12/2004 118 57 <0.05 26 <0.05 1.6 - 3.4 34.8 89 <0.04 - 
RCR-10 5/12/2004 127 48 <0.05 25.4 <0.05 2.27 - 3.5 35.1 123 <0.04 - 
RCR-10 10/25/2004 95 26.2 0.02 22 <0.002 0.87 0.037 3.5 28 71.6 <0.005 0.016 
RCR-10 10/25/2004 104 29.6 0.11 22 <0.002 1.2 0.029 3.4 32 83 <0.005 0.017 
RCR-10 12/1/2004 106 33.3 0.04 25 <0.002 2 0.035 3.8 31 107 <0.005 0.014 
RCR-10 12/20/2004 113 35.3 <0.01 26 <0.002 2.17 0.029 3.7 32 117 <0.005 0.012 
RCR-11 10/27/2004 - - - - - - - - - - - - 
RCR-11 11/29/2004 132 36 0.11 24 <0.002 2.02 0.022 2.4 35 143 <0.055 0.031 
RCR-11 12/21/2004 131 37.8 0.05 24 <0.002 2.23 0.02 3.4 35 140 <0.005 0.026 
RCR-12 10/27/2004 - - - - - - - - - - - - 
RCR-12 11/29/2004 1.8 36.9 0.01 0.3 <0.002 2.09 0.024 0.8 220 115 <0.005 0.028 
RCR-12 12/21/2004 0.3 38.5 <0.01 <0.1 <0.002 2.27 0.023 0.3 225 124 <0.005 0.026 
RCR-13 11/1/2004 - - - - - - - - - - - - 
RCR-13 11/29/2004 100 43.1 <0.01 34 <0.002 1.99 0.016 5.2 37 117 <0.005 <0.005 
RCR-13 12/22/2004 102 44.9 <0.01 32 <0.002 2.04 0.017 5 36 115 <0.005 <0.005 
RCR-14 10/27/2004 - - - - - - - - - - - - 
RCR-14 11/29/2004 157 51.6 0.02 29 <0.002 2.2 0.021 3.6 41 204 <0.005 0.03 
RCR-14 12/21/2004 160 52.7 0.01 30 <0.002 2.42 0.02 4 40 206 <0.005 0.02 
RCR-16 10/27/2004 - - - - - - - - - - - - 
RCR-16 11/29/2004 113 48.1 0.01 34 <0.002 3.81 0.018 4 48 150 <0.005 0.017 
RCR-16 12/21/2004 119 51.6 0.01 36 <0.002 4.38 0.019 4 50 158 <0.005 0.015 
RCR-17 5/12/2004 118 46 <0.05 33.8 <0.05 3.76 - 3.6 47 176 <0.04 - 
RCR-18 10/27/2004 - - - - - - - - - - - - 
RCR-18 11/29/2004 119 41.1 0.1 29 <0.002 2.9 0.021 3.8 38 140 <0.005 0.025 
RCR-18 12/21/2004 122 42.4 0.1 30 0.002 3.06 0.023 3.7 39 143 <0.005 0.025 
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Table 4 (concluded). Analytical results for sample locations in the Oregon Trail subdivision study area. (Ca = calcium, Cl = chloride, 
Total Fe = total iron, Mg = magnesium, Total Mn = total manganese, NO3-N = nitrate as nitrogen, Total P = total phosphorus, K = 
potassium, Na = sodium, SO4 = sulfate, NH4 = ammonia, As = arsenic, TDS = total dissolved solids). 

  Sample Ca Cl 
Total 

Fe Mg 
Total 
Mn NO3-N 

Total 
P K Na SO4 NH4 As 

Site ID Date mg/L mg/L mg/L mg/L mg/L mg/L Mg/L mg/L mg/L mg/L mg/L mg/L 

RCR-19 5/12/2004 127 37 <0.05 31.4 <0.05 2.97  - 4.1 42.2 177 <0.04 - 
RCR-19 5/12/2004 116 36 <0.05 26.5 <0.05 2.1 - 3.5 36.9 130 <0.04 - 
RCR-19 10/25/2004 120 34.3 <0.01 27 <0.002 2.13 0.028 3.5 38 138 <0.005 0.025 
RCR-19 12/1/2004 119 50.1 0.01 29 <0.002 3.03 0.026 3.9 40 144 <0.005 0.023 
RCR-19 12/20/2004 120 43.9 0.02 30 <0.002 2.93 0.026 3.8 41 149 <0.005 0.02 
RCR-20 10/25/2004 103 31.7 <0.01 25 <0.002 1.62 0.033 3.4 34 94.6 <0.005 0.02 
RCR-20 12/1/2004 111 37.7 0.08 28 0.006 2.61 0.021 3.9 38 132 <0.005 0.015 
RCR-20 12/20/2004 115 37.9 0.01 28 0.002 2.6 0.026 3.7 38 139 <0.005 0.015 
RCR-21 10/27/2004 - - - - - - - - - - - - 
RCR-21 11/29/2004 105 38.3 <0.01 33 <0.002 3.42 0.018 3.5 46 140 <0.005 0.019 
RCR-21 12/21/2004 113 41.9 0.01 35 <0.002 3.87 0.021 3.4 50 149 <0.005 0.018 

 

< symbol indicates analytical result was less than the laboratory detection limit.
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Appendix A – Well numbering system 
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Appendix B – Drillers’ logs for select Oregon Trail area wells 
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