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PROJECT DESCRIPTION 
The proposed Norville subdivision divides a 40.21-acre parcel into 3 lots.  On-site 
wastewater treatment systems are proposed. Title 9 of the Teton County Code a directs 
that a Nutrient-Pathogen (NP) Study be conducted when the applicability conditions of 
Appendix A are met.  The Priority Wetland area lies within the parcel and there are 
indications that seasonally in high run off years groundwater depth is shallower than 10 
feet, therefore an NP study must be conducted.  
 
SITE INFORMATION 
The parcel is located on alluvial fan deposits at the northern end of the Teton Valley as 
shown on the Site Vicinity Map. The property is currently undeveloped flood-irrigated hay 
field sloping from east to west at about 1.5%. Two active irrigation ditches traverse the 
parcel; one flows from east to west approximately 200 feet south of the north property 
boundary and another flows from northeast to southwest along the southeast portion of 
the parcel. Local flood irrigation is provided by these ditches.  Topography, ditches, wells, 
and the current and proposed property boundaries are shown on the drawing in the 
Appendix. 
 
Soils and Geologic Mapping 
The USDA-NRCS Web-based Soil Survey of Teton County has mapped the Redfish-
Foxcreek complex on the northeastern and south western corners of the 40 acres within 
flood irrigated areas.  The remainder is mapped as the Feltonia-Arimo complex.  The 
Redfish-Foxcreek complex is described as a wetland type soil with a shallow depth to 
water.  The Feltonia-Arimo is an upland soil described as greater than 80-inch depth to 
water.   

The area’s surface geology is mapped on the USGS “Geologic Map of the Tetonia Quadrangle 
Teton County, Idaho” Phillips, W.M., Embree, G.F. and Garwood, D.L. 2013.  Mapped 
deposits are alluvial fan deposits, Qafe3 and Qafe1 of different ages. These deposits are 
described as water transported gravel, sand, silt, and clay the spread from the mouths of 
canyons and drainages. Loess cap is described as occurring in some areas. 
 
Field Investigation 
On May 18, 2021, TP-1 through TP-7 were excavated and logged as shown on the Test Pit 
Location Map drawing in the Appendix. Test pits were located approximately using a Leica 
Zeno 20 GPS unit. Test pit locations and depths were selected to determine subsurface 
conditions on each of the planned lots.  
 
Test pits were excavated and then backfilled by Charles Norville (the owner) prior to and 
after the field investigation. Andy Pruett, a Professional Geologist at Nelson Engineering, 
and Kathleen Price of East Idaho Public Health logged the test pits and directed the 
sampling. Soils were classified in the field and logged by the geologists. The soil 
classifications, moisture conditions, and presence of organic or other notable features were 
recorded in the field logs. Bulk samples were sealed in plastic bags and transported to our 
laboratory for testing and further classification. Groundwater observations were made at 
the time of the excavation based on field observations of soil moisture conditions. Field 
observations are presented on the test pit logs in the Appendix. Mr. Norville reported to 
Nelson Engineering that monitoring wells were installed in TP-1, TP-5, TP-6, and TP-7.  
Monitoring well installation including depth and type of completion was not observed by 
Andy Pruett and Kathleen Price.  
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The stratification lines shown on the test pit logs represent the approximate boundary 
between soil types. The actual in-situ transition may be either gradual or abrupt.  Due to 
the nature and depositional characteristics of natural soils and fills, care should be taken in 
interpolating subsurface conditions beyond the location of the test pits.  Soil conditions can 
change rapidly in both the lateral and vertical directions. Groundwater conditions shown 
on the logs are only for the dates indicated. The subsurface conditions were interpreted 
from the described test pits at the site. The soil properties inferred from the field and 
laboratory analyses supported by our experience formed the basis for developing our 
conclusions and recommendations. 

 
Soil Profiles 
Similar soils profiles were found in all test pits. Surficial soils in TP-1-6 were 1 to 2 feet of 
moist, brown/dark brown sandy loam topsoil, soil design subgroup B-1 which contained 
minor to moderate grass roots to 2 to 3 feet depth. Below topsoil in TP-4, TP-5, and TP-6 to 
depths of 2.25 to 3 feet, were loess influenced moist, brown silt loam, soil design subgroup 
B-1. Surficial soils in TP-7 to 3 feet depth were moist, brown/dark brown very gravelly silty 
clay loam, soil design subgroup C-1 with major grass roots throughout and approximately 
40 percent gravels up to 3-inches maximum dimension, 40 percent silty clay, and 20 
percent sand. At depth in all test pits to test pit bottoms between 5 to 11.5 feet were 
alluvial fan deposits composed of moist, brown very gravelly sandy loam, soil design sub-
group B-1. Fan deposits contained approximately 50 percent round to sub-round gravels 
up to 3” maximum dimension, 40 percent sand and 10 percent silt. 
 
Groundwater Data 
Groundwater information was obtained from local well logs, geologic mapping, and studies 
test pit observations, and monitoring well information provided by the owner. 
Groundwater studies providing data include:  

• “Ground Water in the Upper Part of the Teton Valley, Teton Counties, Idaho and 
Wyoming,” C. Kilburn, Geological Survey Water-Supply Paper 1789, 1965 

•  “Final Report - Ground-Water Model for the Upper Teton Watershed”, Nicklin Earth 
& Water, Inc., 2003.   

Vicinity water well data was collected from the Idaho Department of Water Resources Well 
Construction and Drilling GIS database. Well logs from within an approximate 500-feet 
offset from the subdivision boundaries are included in the Appendix.  General locations are 
shown on the NP Study Map. Summary water well information from wells within a half mile 
of the subdivision is given in table in the Appendix. The area of well data collection is 
shown on the Vicinity Map.  
 
Groundwater was not encountered in the test pit logged on May 18, 2021. On this date, the 
on property active irrigation ditches and ponds were dry at the time of the investigation. 
Orange oxidation staining was observed in TP-7 from 0 to 4 feet depth. TP-7 was located 
adjacent to/within flood irrigated pasture. The observed surficial staining is indicative of 
flood irrigation.  
 
Charles Norville provided the data sheet in the Appendix showing measurements of 
monitoring wells throughout the summer of 2021.  Mr. Norville measured the wells with a 
metal tape measure.  
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Groundwater studies and well log data show the project parcel and the surrounding 
northern Teton Valley are underlain by an unconfined aquifer contained in alluvial fan 
deposits. The collected well logs show silt, clay, sand, and gravel alluvial fan deposits for 
the full depth of all the wells.  Well log data from the area within one half mile of the 
property includes wells in Sections 4,5, 8, and 9. The project property water well (Permit 
ID 894881) does not indicate a static water level but notes the depth of first water 
encountered at 2 feet. A review of fifteen wells in Section 9 shows static depths between 10 
to 26 feet for 14 wells with an outlier well reported at 74 feet. Wells in the southeast and 
southwest quarters of Section 4 and the southwest quarter of Section 3 show static water 
levels between 4 to 105 feet depth. Three wells had static water levels between 4 to 10 feet, 
three wells were between 10 to 25 feet, four wells were between 25 to 50 feet, and two 
wells greater than 50 feet.   
 
Niklin and Kilburn report that water levels in the aquifer vary seasonally in response to 
seasonal flows variation in the Teton River, area creeks and perhaps most importantly the 
network of local irrigation channels. High groundwater occurs during runoff and irrigation 
season in late spring and early summer with lowest water levels occurring in late fall and 
winter. A review of historic areal photographs from Google earth shows this effect. Summer 
season photos in high water years show ponded water at ground surface in the two small 
ponds associated with irrigation ditches and numerous small ponded areas in the mapped 
wetland areas.  Water depth of 2 feet within property water well was recorded around July 
17, 2020 and also likely indicative of saturated surficial soils during flood irrigation 
conditions.  
 
Hydraulic conductivity of the alluvial aquifer is estimated by Nicklin to be greater than 150 
ft/day in the project area.  Well logs within the half mile radius show completion in gravel 
and sand alluvium, standard correlations in the literature of between 30 and 3000 ft/day 
are given in the IDEQ NP spreadsheet 325 feet per day is selected as the hydraulic 
conductivity as reasonable and conservative.  
 
Kilburn’s map of the contours of groundwater (see Drawings in the Appendix) shows a 
gradient of 0.5 to 1 percent from east to west.  Nicklin Earth and Waters static model 
results shown in Figure 34 (see Drawings) shows a gradient direction of east to 
west/southwest.  Figure 34 is not to-scale, gradient magnitude appears to be similar to 
Kilburn with a similar direction.  Average slope per the topography is in the range of 0.6 to 
0.8%. Kilburn mapped a north-south trending 6050 elevation groundwater contour along 
the east property boundary, which is approximately 15 to 20 feet below ground surface 
according to the site survey.   
 
The project site is in a rural setting with no public water supply systems within a mile of 
the site.  
 
Background Nitrates 
Two local wells were made available for nitrate testing, the Crossed Arrow and Scenic View 
wells.  Both wells are located to the west within ½ mile of the parcel as show on the vicinity 
map.  Nitrates in the wells are 2.65 and 1.83 mg/l. 
 
N-P Analysis  
The parcel will be developed into 3 lots. Two 4 acre lots in the north east corner are zoned 
ARR-2.5. A 32-acre lot occupies the remainder and is zone A 20. Zoning allows for 2 
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residences on each lot. Wastewater disposal will be conventional septic tanks and 
leachfields, water will be supplied by on-lot domestic wells.  
 
The IDEQ Level 1 Nutrient-Pathogen Evaluation Nitrogen Mass-Balance Spread Sheet was 
used to predict downgradient nitrate concentration. Spreadsheet mass balance was 
performed for cross-gradient parcel length. Model input parameters are summarized in 
Table 1. 
 
 

Table 1. Model Input Parameters for Single Family Residences 
Water Budget 

Parameters Input Value Justification 

Hydraulic Conductivity (ft/day) 325 ft/d 

Conservative estimate for gravel 

and sand alluvium found in well 

logs throughout the area 

Hydraulic Gradient .07 Kilburn Mapping/Topography 

Mixing Zone Thickness (ft) 15 Default Value 

Aquifer Width Perpendicular to Flow (ft) 1329 See drawings 

Parcel Area (acres) 40   

Percent of Parcel That Is Impervious 

(Percent) 
5% Area of Roads and structures 

Current/Acceptable Number of Homes 

in Parcel 
6 Number of homes proposed 

Septic Tank Effluent (gallons/d/home) 300  

Natural Recharge rate (inches/yr.) 1.2 

Annual precipitation of 16 inches 
as per Driggs Airport long term 
average and the formula: 

 NRR = TAP2*0.0046 

Nitrogen Budget 

Upgradient Ground Water 

Concentration (mg/l) 
2.65 

Highest of the two local wells 

sampled. 

Septic Tank Effluent Concentration 

(mg/l) 
45 

Default 

Denitrification Rate (decimal fraction) 0 Default 

Nitrate in Natural Recharge (mg/l) 0.3 Default 

 
Per the spreadsheet, 6 homes at 300 gpd result in a nitrate concentration of 2.7 mg/l which 
represents no increase from the background level at the compliance boundary. The 
spreadsheets and results are shown in the appendix and attached as a digital submittal.   
 
PATHOGEN FATE AND TRANSPORT DISCUSSION 
Pathogen fate and transport cannot be modeled accurately through the unsaturated 
overlying soil using our available software. Existing literature shows that pathogen survival 
in the unsaturated subsurface is limited. Below is a portion of Table 3-19, “Wastewater 
constituents of concern and representative concentrations in the effluent of various 
treatment units”, of EPA’s Onsite Wastewater Treatment Systems Manual. 
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Constituents of 

Concern 
Example direct or 
indirect measures 

(units) 

Domestic Septic 
Tank Effluent 

SWIS percolate into 

ground water at 3 to 5 ft 

depth  
(% removal) 

Bacteria Fecal Coliform 
(organisms per 100 ml) 

 
106 to 108 

 
>99.99% 

Viruses Specific Viruses 
(pfu/ml) 

 
0 to 105 

 
>99.9% 

 
“Normal operation of septic tank/subsurface infiltration systems results in retention and die-
off of most, if not all, observed pathogenic bacterial indicators within 2 to 3 feet of the 
infiltrative surface” (Anderson et al., 1994; Ayres Associates, 1993a, c; Bouma et al., 1972, 
McGauhey and Krone, 1967).  
 
Based on this information in conjunction with the depth to groundwater of greater than 8 
feet in the area of the subdivision planned for development, live pathogen concentration 
will have undergone 5 or more log cycles of treatment prior to entering the underlying 
groundwater. 
 
Results 
Downgradient nitrogen concentrations at the compliance boundary of the property 
boundary are within acceptable limits.  Pathogen survival rates in the unsaturated 
subsurface preclude transport in groundwater.  
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