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Water Quality Sampling Plan 
Twelve Mile Canyon Water Quality Study 
March 2008 

 
BACKGROUND 
 
Water resources are critical to the economic, social, environmental and physical survival of 
all citizens in Central Utah. The San Pitch River watershed impacts citizens in Sanpete 
County, Juab County and Millard County. It is tributary to the Sevier River and feeds Yuba 
Reservoir, the primary water storage facility for Millard County. One of the primary sources 
of water for the San Pitch is runoff and snow melt that comes from Twelve Mile Canyon 
Creek and its tributaries. This watershed is critical to the San Pitch River, Sevier River, and 
all entities downstream of Yuba Reservoir. Yuba Reservoir is quickly filling with sediment, 
making sustainability a legitimate concern within the entire three‐County region. Twelve 
Mile Canyon is a major contributor to the problem.  
 
Geologic features within Twelve Mile Canyon are generally unstable. The upper layers 
consist of Flagstaff Limestone and the lower layer is North Horn Shale. The overlaying 
limestone is fractured, jointed, and has karst sinkholes near the top of the watershed. The 
underlying shale is impermeable, creating a failure plane as water penetrates the limestone 
layers above and “greases” the shale. The failing of the shale layer results in a mud flow or 
slide. Two slides are of primary concern but there are several other slides contributing to the 
problem. 
 
Sediment originating from these slides is also affecting the environment. Most obvious soils 
within the canyon are being lost. In addition, one of Twelve Mile Creek’s designated uses, as 
described by the state, is protected for cold water game fish and other cold water aquatic life. 
The amount of suspended sediment in Twelve Mile Creek is greatly suppressing this use.  
 
 
OBJECTIVES 
 
The purpose ofcollecting water samples is to quantify constituents, namely suspended 
sediment, which is being transported in Twelve Mile Creek. The quantification of water 
borne constituents will aid this project in five ways: (1) Quantifying the loading and 
determining the particle size distribution of the suspended sediment allows mitigation 
strategies, such as settling basins, to be better designed; (2) Collecting samples at all the 
major influent streams indicates which watershed areas are contributing most to the total 
suspended sediment, allowing mitigation strategies aimed at stabilizing the sediment within 
the watershed to be more focused; (3) Quantifying constituents that exceed state regulatory 
standards for the beneficial use of Twelve Mile Creek will give justification for federal and 
state funding in addition to permits for work to be completed on state and federal lands; (4) 
Comparing samples before and after the mitigation strategies are in place indicates how well 
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the mitigation strategies are performing; (5) Comparing samples to any historical data, that 
may exist, would foster greater understanding of how the watershed has changed over time. 
 
 
CONSTITUENTS OF INTEREST 
 
The major constituent of interest in Twelve Mile Creek is suspended sediment. The 
suspended sediment will be classified by determining the concentration, loading and particle 
size and distribution of the suspended sediment. The concentration is determined by 
collecting a sample, using standardized methods, and then analyzing the sample using 
standard laboratory methods to determining the volume and/or mass of the undissolved 
solids. This mass or volume of undissolved solids is then divided by the total volume of the 
collected sample to determine the concentration (e.g. mg/L or mL/L). The loading of 
suspended sediment is the mass or volume of suspended sediment that passes a point over a 
set period of time (e.g. mg/sec or mL/sec). The loading is determined by multiplying the 
concentration of suspended sediment by the flow.   The particle size distribution of the 
sediment will be determined by drying a sample and running the dry material though 
gradually varied sieve sizes.  
 
Although suspended sediment is the foremost constituent of concern, a sweep of other 
chemical constituents will be measured periodically to get a better view of the overall water 
quality of Twelve Mile Creek.  
 
 
SAMPLING PLAN 
 
In order to accomplish the objectives outlined above, water samples will be collected at 14 
sampling sites (See Figure 1 attached) on a weekly or monthly basis, as conditions permit. 
The sampling site locations where selected to represent the water flowing from the major 
drainages within Twelve Mile Canyon or to determine the change in sediment loading along 
selected reaches, particularly in the slide areas. Table 1 describes the frequency of sample 
collection for each sampling site.  At each sampling site a 1 Liter sample will be collected 
and the flow or velocity and stream stage will be measured. 
 
Sampling Site 1 is the most downstream sampling site and is located downstream of the San 
Pitch River and Twelve Mile Creek confluence. The flow will be measured using an exisiting 
weir. 
 
Sampling Site 2 is located along the San Pitch River just upstream of the confluence with 
Twelve Mile Creek. The flow will be estimated at this site. 
 
Sampling Site3 is located just upstream (or downstream if the entire creek flow is being 
diverted) of the Gunnison Irrigation Company’s diversion within Twelve Mile Creek.  At this 
location the flow will be determined using existing gages.  
Sampling Site 4 is located just upstream of the Mayfield Irrigation Company’s diversion 
structure. This will be the most frequently sampled site because it represents the entire 
Twelve Mile Watershed and the water flow can easily be measured. Flow measurements will 



  
Page 3

 
   

 

be made three times a day on a daily basis during high flow and three times a day once a 
week during moderate to low flows in order to capture the daily variation in flow. Suspended 
sediment samples will be taken once a day every two to three days during high flows and 
three times a day, one time a week. 
 
Sampling Site 5 is located along Clear Creek. The flow will be estimated at this site. 
 
Sampling Site 6 is located along Birch Creek. The flow will be estimated at this site. 
 
Sampling Site 7 is located along Beaver Creek. The flow will be estimated at this site. 
 
Sampling Site 8 is located along Twelve Mile Creek upstream of the confluence with the 
creek coming from the Narrows (South Fork). The flow will be estimated at this site. 
 
Sampling Site 9 is located along South Fork upstream of the confluence with Twelve Mile 
Creek.  Samples from this site will be collected weekly because it represents the watershed 
with the majority of the slide activity.  The flow will be calculated at this site. Field 
measurements will include stage and velocity. During low flow cross sections of this reach 
will be surveyed at the stage measurement locations for use in calculating the flow for each 
sample collected. 
 
Sampling Site 10 is located along Cooley Creek at the base of the New Slide. The flow will 
be estimated at this site. 
 
Sampling Sites 11 and 12 are located along streams near Julius Flats and Cooley Creek, 
rerspectively, before it enters the new slide. The amount of sediment material being added to 
the downstream water from the New Slide will be able to be calculated by subtracting the 
loading at sampling sites 11 and 12 from sampling site 10.  The flow will be estimated at this 
these sites. 
 
Sampling Site 13 is located along South Fork just upstream of any debris caused by the New 
Slide. The flow will be estimated at this site. 
 
Sampling Site 14 is located just south of Shingle Mill Reservoir, upstream of any slide 
activity. The flow will be estimated at this site. 
 
Sampling Site 15 and 16 takes samples from the influent stream going into the Mayfield 
Irrigation Company’s Reservoir and the effluent water from the Mayfield Irrigation 
Company’s Reservoir, respectively. Data from these sampling site in conjunction with data 
from Sampling Site 4 will indicate how much sediment is being deposited in the reservoir, 
upstream canal, and desilting structure. The flow will be estimated at this site by the 
Mayfield Irrigation Company. 
 
Sampling Site 17 and 18 are located on Gunnison Irrigation Company’s Highland Canal just 
upstream and downstream of the settling basin located near State Route 137. The purpose of 
this sampling site is to determine how much sediment is being removed due to the settling 
basin and upstream canal. The flow will be determine using the flume located along the 
Highland Canal. 
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Sampling Site 19 is located along the Highline Canal just downstream of the confluence or 
the water coming from Nine Mile. This sampling site is necessary to define the amount of 
sediment initially in the irrigation water prior to entering the over excavated canal and 
settling pond associated with Sampling Sites 17 and 18. 
 
Sampling Site 20 is located close to the end of the Highland (in Axtell). Data from this 
sampling site will indicate the amount of sediment being deposited along the length of the 
Highland Canal. 
 
 
SAMPLE COLLECTION & FLOW MEASUREMENT 
 
The Gunnison and Mayfield Irrigation Company’s have volunteered to collect the majority of 
the suspended sediment samples and record the measured or estimated stream flow or 
velocity. The sediment samples will be collected using a DH-81 suspended sediment sampler 
for flow depths of greater than 1 foot. This sampling device allows a depth integrated sample 
to be collected, assuming that heavier or more massive sediment particles are located closer 
to the stream bed than lighter or smaller sediment particles. Flow depths of less than 1 foot 
are assumed to be well mixed due to agitation of the stream by the rocky stream bed. Stream 
flow will be measured at locations were measuring devices are currently in place or locations 
were velocity measurements can reasonably be taken. Flow will be estimated at all other 
locations. 
 
 
SAMPLE ANALYSIS 
 
Jones and DeMille Engineering will run gradations on the suspended sediment and determine 
the amount of solids by dry weight and the amount of settleable solids by volume using an 
Imhoff cone. Qualified labs will be used in determining the concentrations of other chemical 
constituents. In addition cross sections of stream reaches will be surveyed by Jones and 
DeMille Engineering so streamflow can be calculated using stream velocity and/or stream 
stage and hydrologic calculations.  
 
 
QUALITY ASSURANCE  
 
A duplicate sample will be taken at one sampling location each week. The location of the 
duplicate sample will vary over the course of the sampling period.  
 
 
QUALITY CONTROL 
 
As a quality control strategy periodically a qualified lab will analyze a split suspended 
sediment sample using similar methods as Jones and DeMille Engineering. Results will be 
compared and any significant differences will result in an inspection of equipment and 
methods.   



TABLE 1.  SAMPLING SITES

LOCATION # DESCRIPTION SAMPLE TYPE FLOW MEASUREMENT FREQUENCY

1 San Pitch River  (downstream of 12 Mile Confluence) Sediment Estimated Monthly2

2 San Pitch River  (upstream of 12 Mile Confluence) Sediment Estimatted Monthly2

3 Gunnison Diversion Sediment Measured (existing device) Weekly

4 Mayfield Diversion Sediment1 Measured (existng weir) Weekly3   

5 Clear Creek Sediment Estimated Monthly2

6 Birch Creek Sediment Estimated Monthly2

7 Beaver Creek Sediment Estimated Monthly2

8 Twelve Mile (Old Forks) Sediment Measured/Calculated Monthly2

9 South Fork (Narrows) Sediment1 Measured/Calculated Weekly

10 Cooley Creek base of New Slide Sediment Estimated Monthly2

11 Julius Flats top of New Slide Sediment Estimated Monthly2

12 Cooley Creek top of New Slide Sediment Estimated Monthly2

13 South Fork upstream of New Slide debri Sediment Estimated Monthly2

14 South of Shingle Mill Sediment Estimated Monthly2

15 Mayfield Pond Influent Sediment Measured (exisitng weir) Monthly2

16 Mayfield Pond Effluent Sediment Estimated Monthly2

17 Gunnison Settling Pond Influent (Highland Canal) Sediment Measured (exisitng flume) Monthly2

18 Gunnison Settling Pond Effluent (Highland Canal) Sediment Measured (exisitng flume) Monthly2

19 Gunnison Highland Canal after Confluence from Nine Mile Sediment Measured (exisitng flume) Monthly2

20 Near end of Highland Canal (Near Axtell) Sediment Measured (exisitng flume) Monthly2

1. Sweep of samples to be taken at least once during sampling period
2.  Date of samples should correspond with all other sampling, as conditions permit
3.  Flow measurements and samples will be taken three times a day once per week over the entire sampling period. During high flow the flow
      will be measured two to three times a day with samples being taken every two to three days. 
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