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Analysis	for	Red	Ridge	Village	
 
 
Brockway Engineering, PLLC 
Charles G. Brockway, Ph.D., P.E. August 19, 2026 
 
 

A. Project	Description	

The proposed Red Ridge Village consists of both residential units and commercial space, all 
of which will be served by a central water system.  The current plan will comprise 722 living 
units including townhomes, condos, and single-family lots ranging from 3/4-acre to 5 acres 
in size.  Commercial space would include restaurants, meeting space, grocery and retail 
stores, a lodge, and a small commercial farm.  The number and general characteristics of 
each type of residential and commercial unit are shown on the attached worksheets. 
 
A generalized flow diagram for the project is shown in Figure 1.  Water supply will be 
provided by at least two groundwater wells developed in the local alluvial aquifer system.  
The wells will be the source for a central water system providing in-house and culinary 
demands, and supplemental irrigation water as required.  The system will be considered a 
public drinking water system and will be regulated and permitted by the Idaho Department of 
Environmental Quality (IDEQ).   
 
Wastewater will be collected in a central system and treated to Class A quality in a central 
wastewater treatment plant.  Class A water will be disposed of by two methods:  slow-rate 
recycling (irrigation) of common areas and residential lots during the irrigation season, and 
rapid infiltration (RI) during the non-irrigation season.  Fresh water will be blended with the 
treated wastewater during the irrigation season in order to match the seasonal crop demand 
curve.  Buffering storage will be provided as required.  All aspects of the wastewater 
collection, treatment, and recycling systems will be reviewed and permitted by DEQ. 
 
The purpose of this report is to estimate the timing and magnitude of the water requirements 
and consumptive use of the project, determine the extent and hydraulic properties of the 
groundwater source, and assess the adequacy of the aquifer to support the intended usage. 
 

B. Water	Usage	Analysis	

B.1. In‐House	(Potable)	Water	Demands	

The average demands, peak demands, and annual water requirements for the project are 
based on the type of use, estimated occupancy, and estimated per-capita or per-unit daily 
water usage.  For the potable in-house system, variations in demand over a year and within a 
day are characterized by the average daily demand (ADD), which is the average daily water 
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requirement over a year; the maximum daily demand (MDD), which is the water requirement 
for the highest day out of the year (typically occurring in the summertime); and the peak 
hourly demand (PHD), which is the highest hourly demand within a day, usually expressed in 
gallons per minute (gpm). 
 
Residential demands were determined based on estimated occupancy for each type of use and 
an average daily per-capita demand of 84 gpcd.  Non-residential demands were based on the 
type of use, estimated occupant load, and per-unit or per-capita demands outlined in the 
IDEQ regulations for water system design.  Calculations are shown on the attached 
worksheets, and the results are summarized in Table 1. 
 
 
Table 1.  Potable in-house water demands. 
 

Use Type ADD MDD PHD 

Residential 129,700 gpd 311,300 gpd 432 gpm 

Non-residential 26,600 gpd 63,700 gpd 89 gpm 

TOTAL 
156,300 gpd 
(109 gpm) 

375,000 gpd 
(260 gpm) 

521 gpm 

 
 

B.2. Irrigation	Water	Demand	

Irrigation water demand is a direct function of the irrigated area.  Areas to be irrigated 
include residential lots, commercial areas, and a small commercial farm.  The irrigated area 
for each type of use at full build-out is summarized in Table 2. 
 
Table 2.  Irrigated areas by type of use. 
 

Use No. 
Irrigated 
sf / lot 

Total 
area 
(ac) 

Single-family:  3/4 acre lots 107 6500 16.0 

Single-family:  1 acre lots 67 6500 10.0 

Single-family:  2+ acre lots 113 8500 22.1 

Single-family:  5+ acre lots 15 8500 2.9 

Commercial farm & orchard  15 

Playgrounds & parks  10 

Road buffers (establishment only, no long-term irrigation)   0 

   
Total - lots  50.9 

Total - common  25.0 

Grand total  75.9 



 

Water Requirements and Water Supply Sufficiency Analysis for Red Ridge Village 
Brockway Engineering, PLLC / August 19, 2026 

3

 
The total project irrigated area at full build-out is estimated to be 50.9 acres in the residential 
areas based on an estimated per-lot irrigated area for each lot size, and 25 acres in the 
commercial and common areas including the small farming activity. 
 
Water requirements for irrigation were estimated using standard procedures based on the 
crop irrigation water requirement (precipitation deficit) developed by the University of Idaho 
and the Idaho Department of Water Resources (provided on the ET-Idaho web site).  
Restrictions on irrigation type will be in place for the project.  Turfgrass irrigation will be 
minimized, which will help lower the irrigation demand.  For planning purposes a crop of 
Pasture – High Management was assumed, with an overall irrigation efficiency of 75% which 
is typical for well-managed residential settings.   
 
Calculations are shown on the attached worksheets, and the results are summarized in Table 
3.  Peak irrigation demand is estimated to 458 gpm.  As the project nears full build-out, an 
odd-even rotation will be needed to limit the peak demand – this is the usual procedure 
implemented for small residential central irrigation systems.   
 
 
Table 3.  Irrigation demands – total and supplemental fresh water. 
 

Irrigation season 
4/15 – 10/31 

(199 days) 

Project irrigated area - TOTAL 75.9 acres 

Precipitation Deficit - Pasture High Mgmt, McCall (ET-IDWR) 21.53 inches 

Design peak monthly ET - July (3-day, 20% exceedance) 0.240 in/day 

Irrigation application efficiency 75% 

Design peak flow rate (24-hour flow rate) 458 gpm 

Average total irrigation demand over 199-day irrigation season 207 gpm 

  

Adjustment to irrigation demand for recycled water availability: 

Average recycled water available at full build-out (potable 
demand less 10% consumptive use) 98 gpm 

Average supplemental fresh water required over the irrigation 
season (207 gpm – 98 gm = 109 gpm) 109 gpm 

Maximum-day supplemental fresh water required (458 gpm – 
98 gpm = 360 gpm) 360 gpm 

 
 
At full build-out, the amount of recycled water available during the 199-day irrigation season 
will be 85.9 acre-feet, which corresponds to the water requirement on 35.9 acres.  Since the 
project irrigated area exceeds this amount, supplemental fresh water will be needed.1 
 

                                                 
1 Hydraulic loading governs the irrigated area requirement as nutrient loading will be minimal. 
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As evident in the flow paths on Figure 1, the amount of supplemental fresh water needed will 
be reduced to the extent recycled water is available.  Practically, however, during the initial 
build-out period, irrigation may occur using only fresh water until a sufficient number of 
homes and commercial units are in place to generate a significant volume of recycled water 
to properly operate the treatment plant. 
 
In terms of daily demands, in Table 3 the amount of recycled water available is 
conservatively estimated as the potable ADD of 109 gpm less 10% losses due to consumptive 
use, or 98 gpm.  This amount can be subtracted from the average or maximum irrigation 
demand to estimate the amount of supplemental fresh water needed.  However, good 
engineering practice dictates that the irrigation system be designed to provide the full 
irrigation demand if necessary, in case the recycled water is not available due to system 
outages or other reasons. 
 

B.3. Supply	Capacity	Design	Basis	

The design capacity of the water supply system must be sufficient to meet standard 
engineering practice for water systems and for regulatory compliance.  Regulations for public 
water systems require that the supply be sufficient to meet the maximum-day demand with 
the largest source out of service.  Potable water storage will be provided to meet demand 
fluctuations within the maximum day up to the PHD, and to provide fire flow and volume 
requirements.   
 
Possible design basis scenarios and the corresponding well water supply capacity are shown 
in Table 4.   
 
Table 4.  Water supply capacity scenarios – full buildout. 
 

Water Supply Design Basis Scenario Required 
Capacity 

Potable ADD plus average irrigation demand during season, no recycled water 
available 

315 gpm 

Potable MDD plus peak irrigation demand, no recycled water available 719 gpm 

Potable MDD plus peak irrigation demand, full amount of recycled water 
available 

484 gpm 

Potable ADD plus peak irrigation demand, full amount of recycled water 
available 

469 gpm 

Potable MDD only (non-irrigation season) 260 gpm 

 
 
Based on this analysis, it will be appropriate to design each well be designed for at least 484 
gpm, which will meet the regulatory requirement.  The two wells in combination will also 
meet the absolute maximum demand of 719 gpm, which assumes no recycled water is 
available for use. 
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It is very important to note that the actual amount of water pumped from the wells will be 
much less than the design capacity, but the capacity must be in place to meet the short-term 
demands when they occur. 
 

B.3.1 Buildout	Period	Estimated	Demands	and	Capacity	

The buildout period for the project is estimated to be 30 years.  Projection of the overall 
population, potable demands, irrigated area, and irrigation demands for this period is highly 
dependent on future market conditions.  For the residential growth, the commonly-used 
logistic curve was employed, which models the population growth with an initial slow 
period, a expansion, and then an asymptotic approach to the final population.  The 
commercial development will likely be built out sooner, as it will service not just the project 
residents but also the surrounding population in the McCall area.  Therefore, for this demand 
a 15-year linear trend was assumed. 
 
Irrigated area on residential lots was assumed to follow the population curve.  The 15-acre 
farm irrigation will be put in place in the first year as an initial area for slow-rate land 
application, and the remainder was assume to increase linearly over the next 10 years.  The 
15-acre farm will be sufficient to receive the recycled water for about 10 years. 
 
The resulting projection of MDD demand is shown in Figure 2, along with the recommended 
minimum supply capacity that should be in place to meet the demand.  Actual supply may 
follow a different pattern. 
 
Recycled water availability for irrigation will follow the residential and commercial 
development trends.  The balance of irrigation demand will be supplied by supplemental 
fresh water, and the non-irrigation season volume will be diverted to rapid infiltration.  The 
projected growth pattern of these recycled water elements is shown in Figure 3. 
 
RI basins will be designed and deployed as the project builds out.  These basins will be 
regulated by DEQ in accordance with a wastewater reuse permit, supported by a 
comprehensive technical analysis of the infiltration basins to be made during the permitting 
process.  At this time, soils information published by the Natural Resources Conservation 
Service indicate that substantial areas exist on the project having soils suitable for RI basin 
development, including sandy loam, loamy sand, or sand. 
 

B.4. Consumptive	Use	

Consumptive use refers to the portion of the water demand that is truly “lost,” in that it does 
not return to the water resource via infiltration, recharge, or other means.  The consumptive 
use, rather than the short-term water demands, is the best measure of the actual long-term 
impact on the water resource.  For this reason, consumptive use is typically expressed as an 
annual or seasonal figure. 
 
For potable water usage, about 10% of the amount delivered is lost through activities such as 
car washing or incidental watering of flower beds.  The remainder (90%) will be treated and 
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recycled either on the irrigated land or in the rapid infiltration basins.  For irrigation, the 
consumptive use is equal to the evapotranspiration of the crop, and will be approximately 
75% of the amount pumped.  The remainder (25%) returns to the aquifer system via deep 
percolation.  Overall, the project consumptive use is estimated to be 57% of the amount of 
water supplied. 
 

B.5. Seasonal	and	Annual	Water	Balance	

All of the above analyses may be summarized by computing the seasonal and annual 
withdrawals, losses and returns for all of the water usage elements (Table 5). 
 
 
Table 5.  Seasonal and annual water balance at full buildout. 
 

 
Acre-Feet 

Irrigation  
Season 

Non-irrigation 
Season 

Annual 

Potable water diversion 95.4 79.6 175.0 

Recycled water available 85.9 71.6 157.5 

Irrigation water requirement 181.7 0.0 181.7 

Supplemental fresh water diversion 95.8 0.0 95.8 

Total groundwater diversion 191.2 79.6 270.8 

Recharge in RI basins 0.0 71.6 71.6 

Return to upper water table aquifer 45.4 71.6 117.1 

Overall consumptive use 145.8 8.0 153.8 

Overall consumptive use percentage 76% 10% 57% 

 
 

C. Groundwater	Supply	

C.1. Hydrogeologic	Setting	

The aquifer to be utilized for water supply is the alluvial aquifer of the North Fork Payette 
River basin between Payette Lake and Cascade Reservoir.  The aquifer consists of a highly 
stratified system of alluvial valley fill sediments, primarily sand, gravel, and clay.  Water-
bearing strata consist of sand and gravel deposits, which are separated by low-permeability 
clay strata with thicknesses typically ranging from a few feet to more than 20 feet.  As with 
most valley-fill aquifer systems, the system is bounded on either side and on the bottom.  In 
this case, the boundaries consist of either massive clay deposits or granitic bedrock, with 
permeabilities that are likely several orders of magnitude lower than the sand and gravel, so 
that these formations may be considered to be imperemable hydraulic boundaries.  
 
Figure 4 shows the study area for the aquifer analysis, wells completed in the aquifer from 
the IDWR database, and the approximate aquifer boundaries on the west and east sides based 
on inspection of the drilling records and topographic considerations.  The wells on Figure 4 
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are color-coded by total depth.  Nearly all of them are relatively shallow domestic wells.  
Very few deep wells or large production wells have been drilled, primarily because large-
scale irrigation from groundwater has not been extensively developed from this aquifer due 
to the general reliability of the surface water supply including natural flow and rentals 
available from Payette River storage. 
 
Two large production wells were developed for the Blackhawk project, south of the proposed 
Red Ridge Village.  These wells were engineered and subjected to extensive testing, and 
provide by far the best available data on the aquifer in the vicinity of Red Ridge Village.  It is 
assumed that the Red Ridge production wells will likely encounter similar lithology and be 
completed in a similar fashion to these wells. 
 

C.2. Geologic	Cross‐Section	

Selected wells with sufficient depth and having detailed lithologic information on the drilling 
record were used to develop a transverse geologic cross-section A-A’ at the location shown 
on Figure 5.  This section (Figure 6) illustrates the aquifer boundaries, the stratification of the 
system, and the sand and gravel production zones that are available for development on the 
west side of the valley.  The Lake Fork drainage to the east appears to support a much less 
prolific aquifer, with much thinner strata of sand and gravel production zones.  Massive clay 
lies between the Lake Fork side of the valley and the aquifer under consideration, and it 
appears the two sides have little hydraulic connection. 
 
At the project site there are three relatively distinct aquifer zones, based on the lithologic 
separations and on the fact that differing piezometric heads exist.  These zones were 
confirmed, characterized, and tested in substantial detail in the development of the 
Blackhawk wells: 
 
 Upper zone:  This is a water-table aquifer, likely fed by surface recharge as well as 

Payette Lake seepage.  It is hydraulically connected to the North Fork Payette River, 
which is a gaining reach as evidenced by the numerous springs and subwater areas 
feeding the river.  Nearly all domestic wells are developed in this zone.  Depth to the 
water table ranges from 10 feet to 100 feet or more, depending on the land surface 
elevation of the well.  The upper zone will not be targeted for development for the Red 
Ridge project. 

 
 Intermediate zone:  This zone is semi-confined and under mild artesian pressure.  A test 

well completed for the Blackhawk development indicated an artesian pressure of 5 feet 
above ground level. 

 
 Deep zone:  This zone is confined and under considerable artesian pressure due to the 

presence of clay layers above as indicated in the lithologic record.  The Blackhawk 
production wells were developed in this zone and pressures at the surface were 12 feet 
and 22 feet above ground level.   
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The substantial difference in piezometric head between the upper zone and the two deeper 
zones confirms that a hydraulic separation exists between the deep production zones and the 
water table zone in which domestic wells are completed. 
 
The intermediate and deep zones are both under artesian pressure, and the available lithology 
is inconclusive as to the degree of clay separation between the two zones.  The most likely 
conclusion is that these two zones are only partly separated and it would be reasonable treat 
them as a combined resource for analysis purposes, distinct from the upper system.  These 
artesian zones will be the zones targeted for the Red Ridge production wells.  If possible, 
only the deepest strata will be targeted to provide the best possible water quality and the 
lowest possible influence due to pumping on any other zone. 
 

C.3. Connection	to	Surface	Water	

In the immediate vicinity of the project site, it is evident that the upper zone is hydraulically 
connected to the North Fork Payette River, while this connection is absent or at least minimal 
for the lower artesian zones.  However, based on the topographic constraints of the valley it 
is highly likely that all aquifer zones are ultimately tributary to Cascade Reservoir and 
contribute to reservoir gain and downstream natural flow. 
 

C.4. Aquifer	Hydraulic	Characteristics	

Transmissivity and hydraulic conductivity were estimated using well drilling data and 
pumping test information for the Blackhawk well and three other large wells developed in the 
aquifer for which reliable pumping data were reported on the well drilling record.  This 
estimate was made using the Theis specific capacity method with a correction for partial 
penetration of the well.  The estimated average hydraulic conductivity is 23.2 ft/day and the 
average transmissivity is 28,000 gpd/ft.  These values are in line with expectations for sand 
and gravel aquifers and are suitable for production well development.  The hydraulic 
conductivities for the Blackhawk wells are the highest of the four, with values of 30 ft/day 
and 35 ft/day.  Storativity was assumed to be 0.001, representative of confined aquifer 
systems. 
 

C.5. Aquifer	Flow	Area,	Gradient,	and	Discharge	

The cross-sectional flow area of the aquifer for the intermediate and deep zones was 
estimated to be 3.54 x 106 ft2 based on the geologic cross-section in Figure 6.  The direction 
of flow is generally southward, down the valley, but the gradient is difficult to quantify as 
there is no data from wells completed in the deep zones from which a gradient can be 
computed.  For the purposes of this study, it was assumed that Payette Lake acts as an 
upgradient hydraulic control on the piezometric head, which appears to be a reasonable 
assumption based on topographic considerations and inspection of wells in the area of the 
lake.  This assumption, and the piezometric head data from the Blackhawk wells, leads to an 
estimated gradient of 0.00313 ft/f (16.5 ft/mile).  
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Applying Darcy’s Law with the above calculated values, the estimated groundwater 
discharge in the artesian zones is 250,800 ft3/d or 2,102 ac-ft/year.  This figure is also a 
reasonable estimate of the average rate of annual recharge to the aquifer in question, as the 
aquifer is likely to be in long-term equilibrium given the minimal development of the 
resource. 
 

C.6. Adequacy	of	Well	Yield		

As noted above, the target yield for each well will be 484 gpm.  A Theis analysis was 
conducted to determine whether this rate is obtainable from each well with a reasonable 
drawdown in the well bore.  It was conservatively assumed that the pumping well operates 
continuously for a period of 14 days.  As shown in the attached worksheet, the drawdown in 
the well is predicted to be 34.4 feet after this period, for a specific capacity of 14.3 gpm/ft.  
This is a reasonable drawdown and will result in a pumping water level of approximately 154 
feet. 
 
In addition to individual well drawdown, the potential interference between the two pumping 
wells operating simultaneously was analyzed.  The wells must be located with sufficient 
separation so that one pumping well does not impose an undue water level drawdown on the 
other.  For this analysis, it would be unreasonable to assume both wells were pumping at 484 
gpm.  Instead, each well was assumed to be pumping at one-half that rate continuously for 14 
days.  Separation distances of 50 to 800 feet were investigated, resulting in drawdown effect 
from each well on the other well ranging from 9.6 to 4.7 feet.  A distance of 200 feet is 
reasonable, resulting in an interference effect of 7.1 feet.  This will not unduly hinder the 
ability of each well to deliver the required yield. 
 

C.7. Groundwater	Sustainability	

The ability of the Red Ridge production wells to safely supply the projected water demands 
for the long term must be evaluated based on two general criteria:  the effect of the well 
pumping on local aquifer water levels, and the long-term aquifer water supply availability in 
relation to the consumptive use of the project.  
 

C.7.1 Local	Drawdown	

The assumed scenario to estimate local drawdown from well pumping was the overall 
irrigation season withdrawal rate if no recycled water were available, or 315 gpm.  
Drawdown in the aquifer for this continuous flow rate was simulated using the Winflow 3 
model, including the effect of the nearby west aquifer boundary which will tend to increase 
the drawdown for a given pumping rate.2  The predicted drawdown contours are shown on 
Figure 5.  Shorter-duration higher-demand scenarios were also evaluated but were not found 
to result in higher drawdowns, e.g. pumping at the absolute maximum capacity of 719 gpm 
during the highest-demand two-week period results in about the same drawdown. 

                                                 
2 This model is essentially an enhanced implementation of the Theis method, and allows for multiple wells, 
recharge areas, sources and sinks, aquifer boundaries, etc. 
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It is important to note that the drawdown on Figure 5 represents the effect on the artesian 
production zones, not the upper water table zone in which domestic wells are completed.  
There is a separation between the two zones and the drawdown in the upper zone is expected 
to be minimal. 
 
To further evaluate the potential influence on domestic wells, all wells within 0.5 miles of the 
project boundary (Figure 4) were evaluated in detail by calculating a land surface elevation 
and a completed elevation to determine whether they were in fact be completed in the upper 
water table zone or whether they were deeper and cased through to a lower zone.  Of the 73 
wells within this area, 70 were determined to be completed in the upper zone, one was 
determined to be conclusively completed in the lower zone, and two were inconclusive and 
could possibly be completed in or influenced by the lower zone. 
 

C.7.2 Long‐Term	Aquifer	Supply	

The total annual withdrawal at full build-out is estimated to be 271 ac-ft, and the 
consumptive use is estimated to be 154 ac-ft (Table 5).  These values are 12.9% and 7.3%, 
respectively, of the total annual discharge of 2,102 ac-ft in the aquifer.  While these amounts 
are not negligible, the aquifer is able to sustain them without long-term depletion, which 
would occur if the withdrawal exceeded the average rate of annual recharge (assumed to be 
equal to the groundwater discharge as calculated above). 
 
One significant effect of the project is that about 25% of the applied irrigation water, and all 
of the rapid infiltration recharge will return to the upper system, amounting to 117.1 ac-
ft/year.  This will enhance the water supply in the upper aquifer, and will tend to augment the 
flow in the North Fork Payette River. 
 

C.1. Ambient	Groundwater	Quality	

Groundwater quality must meet all primary water quality standards in order for the source to 
be acceptable.  At the time of drilling, the two Blackhawk wells were tested for all 
parameters required for new public water system sources, including inorganic constituents, 
volatile organic compounds, synthetic organic compounds, radiological parameters, and 
bacteriological parameters.  No deficiencies were noted that would preclude the use of the 
aquifer as a public water supply source.  Iron and manganese were elevated in one well, but 
these are secondary standards and of no health concern.  Based on this data, and the fact that 
the lower production zones are structurally protected from surface influences by the clay 
interbeds, no water quality problems are expected. 
 

D. Well	Construction	and	Testing	

The likely location of production wells is shown on Figure 4.  The location was selected to 
maximize the distance from any known existing well, while also being as far away from the 
west aquifer boundary as possible. 
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For planning purposes it is assumed that the two Blackhawk wells reasonably represent the 
aquifer conditions at the project wells.  As a precursor to the production well drilling, a 
small-diameter exploratory boring will be made to confirm the aquifer lithology and provide 
design data for the production wells. 
 
The static water elevation is expected to be approximately 4955 feet, or 120 feet below 
ground surface at the proposed well location. 
 
The expected construction of the well will include a fully-cased and fully-sealed well to a 
depth of approximately 430 feet in order to reach the lower zones described above.  The 
production zone will be developed by placement of at least 100 feet of screen and filter pack 
within the production zone. 
 
Each of the two wells must undergo 24-hour pump testing, followed by a detailed analysis of 
the data and determination of aquifer properties, to comply with public water system 
regulations.  As part of this testing program, a shallow monitoring well will be completed 
approximately 200 feet from the pumping wells to allow the water level to be monitored 
during the pumping tests.  In addition, efforts will be made to obtain access to monitor water 
levels in the domestic wells determined to possibly be completed beyond the upper water 
table zone (Section C.7.1).  The purpose of this monitoring will be to confirm the separation 
between the production zone and the water table aquifer and/or verify the magnitude of the 
influence, if any. 
 
Both production wells are required to undergo comprehensive testing for water quality 
parameters required for new public water system sources. 
 

E. Water	Right	Considerations	

Use of groundwater for the Red Ridge project must be authorized either by a water right or 
by an exemption for in-house usage under Idaho Code 42-111.  Since the usage will involve 
irrigation, an exemption will not apply and a new appropriation will be required.  The basin 
is open for appropriation, with no moratorium in place, and a new permit application will be 
filed with IDWR based on the water usage estimates described herein.  The IDWR Western 
Region manager has confirmed that IDWR will process the application. 
 
If necessary, mitigation for the water usage will be provided by one of two sources:  securing 
water from the Payette River rental pool, entering into a long-term agreement with a contract 
spaceholder, or acquisition of a vested natural flow right.  The watermaster of Water District 
65 and the manager of the Payette Rental Pool have confirmed that to date, there has always 
been a surplus of water in the pool and all rental requests for in-basin uses have been able to 
be filled.  Therefore, at this time this approach is considered a reliable supply of mitigation 
water if needed during the IDWR appropriation process. 
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F. Summary	

A water requirements analysis and aquifer evaluation was completed for the proposed Red 
Ridge Village project.  Water supply for the project will be derived from groundwater wells, 
and water demands consist of residential in-houses uses, commercial culinary uses, irrigation 
on the residential lots, irrigation on the commercial areas, and irrigation on the commercial 
farm.  Wastewater will be collected and treated to Class A levels and distributed in a separate 
irrigation system to slow-rate land application during the irrigation season and rapid 
infiltration in the wintertime.  All of these systems will be regulated and permitted by IDEQ 
and IDWR. 
 
The following findings were made: 
 
1. The average day demand (potable water) for the project is estimated to be 156,300 gpd 

(109 gpm).  The maximum-day demand (potable water) is estimated to be 375,000 gpd 
(260 gpm).  The maximum-day demand with irrigation is estimated to be 719 gpm if 
recycled water is not available, and 484 gpm if recycled water is available. 
 

2. The total pumping at full buildout is estimated to be 271 ac-ft and the annual 
consumptive use at full buildout is estimated to be 154 ac-ft. 

 
3. Irrigated area at full buildout is estimated to be 75.9 acres. 
 
4. Approximately 36 acres are required to receive the recycled water via slow-rate 

application (irrigation).  The project irrigated area is more than sufficient to receive the 
recycled water and supplemental fresh water will be required. 

 
5. Irrigated area will initially consist of at least a 15-acre farm, which is sufficient to receive 

the recycled water for about 10 years. 
 
6. The balance of the recycled water at Class A levels will be recharged via rapid infiltration 

(RI) basins in the non-irrigation season.  Available soils information indicates that RI 
basin development is likely feasible. 

 
7. The groundwater source is the valley-fill alluvial aquifer of the North Fork Payette 

system between McCall and Cascade. 
 
8. The aquifer system is highly stratified, consisting of sand and gravel separated by low-

permeability clay layers, with an upper water-table zone and two lower artesian zones.  
The artesian zones will be the target production zone for the water supply wells. 

 
9. Based on nearby well testing and lithologic analysis, the upper water table zone appears 

to be hydraulically separated from the lower artesian zones, and nearly all domestic wells 
are completed in the upper water-table zone. 
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10. The upper water-table zone is tributary to the North Fork Payette River in the project area 
and downstream to Cascade Reservoir.  The lower zones are likely not tributary to the 
river in the immediate project area, but are highly likely to contribute to Cascade 
Reservoir and natural flow downstream. 

 
11. The hydraulic conductivity of the aquifer production zones is typical of sand and gravel 

systems, and is likely adequate to support wells with the required design capacity.  An 
exploratory test well will be drilled to confirm that the aquifer at the proposed well 
location is consistent with the findings of this report. 

 
12. The local drawdown due to pumping the proposed wells was conservatively estimated by 

assuming a full irrigation season of pumping with no recycled water available.  Projected 
drawdown is shown on Figure 5. 

 
13. The annual total pumping at full buildout (271 ac-ft) and the annual consumptive use at 

full buildout (154 ac-ft) are 12.9% and 7.3% of the estimated groundwater discharge in 
the production zones to be developed.  This indicates that the withdrawal is a small 
fraction of the average rate of annual recharge, and the aquifer will sustain the 
withdrawal. 

 
14. Groundwater quality is expected to be excellent, and suitable for a public water supply. 
 
15. A water right will be necessary to allow groundwater diversion for the project, and a new 

appropriation application will be submitted to IDWR.  The basin is not subject to a 
moratorium, and IDWR has indicated that the application will be processed.  Ample 
options for mitigation, if required, are available in the basin. 
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Figure 2.  Demand and supply capacity projection over project buildout period. 

 
 

 
Figure 3.  Recycled and supplemental water projections. 

 

	 	



W

Payette Lake
Elev. 4992

T19N R03E

T19N R02E

T18N R04E

T19N R04E

T18N R02E

T17N R03E

T18N R03E

T17N
R04E

T17N R02E

T18N R02E

T19N R03E

T19N R02E

010203

10 11

12

13
1415

22
23 24

12

13

010203040506

07 08 09 10 11 12

131415161718

19 20 21 22 23 24

06

07

18

19

010203

10 11 12

131415

22 23 24

252627

34 35 36

010203
04

05
06

07

08

09
10 11 12

131415161718

19 20 21 22 23 24

252627282930

31 32 33 34 35 36

06

07

18

19

30

31

22 23 24

252627

34 35 36

19 20 21
22 23

2323 23 24

25

26

2627
28

2930

31
32

33

34 35 36

19

30

31

Valley

Adam
s

Va
lle

y
Ad

am
s

Proposed
wells

Esri, NASA, NGA, USGS, FEMA, Sources:  Esri, TomTom, Garmin, FAO, NOAA, USGS, (c)
OpenStreetMap contributors, and the GIS User Community

Legend

W Proposed Wells
Study Area
Red Ridge Project Area
Idaho Counties
0.5-mile buffer
Alluvial Aquifer Boundary

Total Depth (ft)
0-100
100-200
200-300
300-400
400-500
500-560

FIGURE 4. WELLS IN STUDY AREA
WITH TOTAL DEPTH INDICATED

Path: F:\Projects\Red Ridge Village\ArcPRO\Red_Ridge_Aerial\Red_Ridge_Aerial.aprx LMB - Date: 8/19/2026 3:04 PM

0 10.5
Miles



W

Well #: 989
Flow rate(gpm): 400
Drawdown(ft): 118

Estimated Hydraulic Conductivity(ft/d): 7.5

Blackhawk Well #: 1023
Flow rate(gpm): 1690

Drawdown(ft): 83
Estimated Hydraulic Conductivity(ft/d): 34.8

Blackhawk Well #: 1029
Flow rate(gpm): 1990

Drawdown(ft): 114
Estimated Hydraulic Conductivity(ft/d): 30.0

Well #: 1651
Flow rate(gpm): 1200

Drawdown(ft): 350
Estimated Hydraulic Conductivity(ft/d): 20.4

Payette Lake
Elev. 4992

T19N R03E

T19N R02E

T18N
R04E

T19N
R04E

T18N R02E

T17N R03E

T18N R03E

T17N R04ET17N R02E

T18N R02E

T19N R03E

T19N R02E

010203

10 11

12

131415

22 23 24

12

13

010203040506

07 08 09 10 11 12

131415161718

19 20 21 22 23 24

06

07

18

19

010203

10 11 12

131415

22 23 24

252627

34 35 36

0102

03
04

05
06

07

08

09
10 11 12

131415161718

19 20 21 22 23 24

25262728
2930

31 32
33 34 35 36

06

07

18

19

30

31

22 23 24

252627

34 35 36

19 20 21

22

22

22

22

23
2323

23 24

25

26

2627
28

2930

31 32 33
34 35 36

19

30

31

Valley

Adam
s

Va
lle

y

Ad
am

s

A'A

-1

-2

-3

-4

-6

-7

-9

-5

-8

724

842
1029

1470

1491

1510
CarterCran Ridge 1023

Proposed
wells

Esri, NASA, NGA, USGS, FEMA, Sources:  Esri, TomTom, Garmin, FAO, NOAA, USGS, (c)
OpenStreetMap contributors, and the GIS User Community

Legend

Wells
W Proposed Wells

Alluvial Aquifer Boundary
Geologic Section
Idaho Counties
Red Ridge Project Area
Study Area
Drawdown Contours (ft)

FIGURE 5. GEOLOGIC SECTION
LOCATION AND PREDICTED

DRAWDOWN

Path: F:\Projects\Red Ridge Village\ArcPRO\Red_Ridge_Aerial\Red_Ridge_Aerial.aprx LMB - Date: 8/19/2026 3:03 PM

0 10.5
Miles



W
EL

L 
#1

49
1

W
EL

L 
#1

51
0

W
EL

L 
#1

62
5

W
EL

L 
#1

02
9

W
EL

L 
#1

02
3

W
EL

L 
#1

47
0

W
EL

L 
#7

24

W
EL

L 
#8

42

W
EL

L 
#1

45
4

?

?
POSSIBLE CLAY STRATA

C
AR

TE
R

C
R

AN
BE

R
R

Y
R

ID
G

E

N
F 

PA
YE

TT
E 

R
. LA

KE
 F

O
R

K

?

?

?

?

CLAY

SAND, OR SAND & GRAVEL

CEMENTED MATERIAL

GRANITE

BASALT

LEGEND

5200

5100

5000

4900

4800

4700

4600

4500

4400

APPROX. WATER TABLE, UPPER
UNCONFINED ZONE

SAND, SOME CLAY

EL
EV

AT
IO

N
 (F

T)

WEST
EAST

BL
AC

KH
AW

K 
W

EL
LS

APPROX. LONGITUDE OF PROPOSED
RED RIDGE WELLS, 1.1 MI NORTH OF

THIS CROSS-SECTION)

?

F:\Projects\Red Ridge Village\Water Supply Study\Geologic section - trial3.dwg

NOT FOR CONSTRUCTION

THIS DRAWING HAS BEEN PREPARED
BY BROCKWAY ENGINEERING, PLLC.
FOR A SPECIFIC PROJECT TAKING
INTO ACCOUNT THE SPECIFIC AND
UNIQUE REQUIREMENTS OF THE
PROJECT. REUSE OF THIS DRAWING
FOR ANY PURPOSE IS PROHIBITED
UNLESS WRITTEN PERMISSION FROM
BOTH BROCKWAY ENGINEERING &
THE CLIENT IS GRANTED.

DWG # REV

A
A 8/10/2026ISSUE FOR REVIEW

REV. DATEDESCRIPTION APPD. REFERENCE DRAWINGS

BROCKWAY ENGINEERING PLLC
HYDRAULICS ♦ HYDROLOGY ♦ WATER RESOURCES

2016 WASHINGTON ST NORTH, STE 4
TWIN FALLS, ID 83301
(208) 736-8543(11 x 17 DWG ONLY)

DRAFTED
BY

LMB

DESIGNED
BY

CGB
NORTH FORK PAYETTE AQUIFER STUDY

PROJECT #

1863-01-2026

FIGURE 6.  TRANSVERSE GEOLOGIC SECTION 1SCALE AS SHOWN

VERTICAL SCALE EXAGGERATED 20 TIMES
V. SCALE: 1" = 150'
H. SCALE: 1" = 3000'



 

 

	
	
	
	
	
	
	
	
	
	
	
	
	
	

Appendix	A	
Worksheets and Calculations 

 
  



WATER REQUIREMENTS:  POTABLE IN-HOUSE DEMAND AT FULL BUILDOUT
Brockway Engineering 7/17/2026

PROJECT: Red Ridge Village

See worksheets for detailed calculations

RESIDENTIAL IN-HOUSE DEMAND

Total number of units (see worksheet) 722

Average per-capita demand 84.0 gpcd

Average persons per unit (see worksheet) 2.14

Average per-unit demand (see worksheet) 180

Total average daily demand 129708 gpd

NON-RESIDENTAL IN-HOUSE DEMAND

Use Type 1:  Farm-To-Table Center 498 gpd

Use Type 2:  Circulation & Core 108 gpd

Use Type 3:  Restaurants 11375 gpd

Use Type 4:  Meeting and Event Space 500 gpd

Use Type 5:  Grocery store 50 gpd

Use Type 6:  Boutique retail stores 18 gpd

Use Type 7:  Service retail 24 gpd

Use Type 8:  Lodge with Restaurant 12319 gpd

Use Type 9:  Commercial Farm 5 acres 1660 gpd

Total average daily demand (see worksheet) 26551 gpd

Max day : average factor 2.4

Peak hour : average factor 4.8

Consumptive use fraction 0.10

Total ADD 156259 gpd

Total MDD 375020 gpd or 260 gpm

Total PHD 521 gpm

MG Ac-ft

Annual water requirement 57.0 175.0

Annual in-house consumptive use - 10% 5.7 17.5

Annual wastewater generation 51.3 157.5



WATER REQUIREMENTS:  IRRIGATION / SLOW RATE REUSE AT FULL BUILDOUT
Brockway Engineering 8/14/2026

PROJECT: Red Ridge Village

See worksheets for detailed calculations

IRRIGATION / SLOW-RATE REUSE

Project irrigated area - lots (see worksheet) 50.9 acres

Project irrigated area - common areas 25.0 acres

Project irrigated area - TOTAL 75.9 acres

Seasonal Pdef - Pasture High Mgmt, McCall (ET-IDWR) 21.53 inches

Design peak monthly ET - July (3-day, 20% exceedance) 0.240 in/day

Irrigation application efficiency 0.75

Irrigation annual application depth 28.71 inches

Irrigation annual consumptive use 136.3 ac-ft = 44.4 MGY

Irrigation annual water requirement volume 181.7 ac-ft = 59.2 MGY

Design peak application rate 0.320 in/day

Design peak flow rate (24-hour flow) 1.02 cfs = 458 gpm

0.0134 cfs/acre 6.03 gpm/acre

Average demand over 199-day irrigation season 207 gpm

Assume residential lot rotation will be in place to limit peak demand

SUMMARY - IN HOUSE PLUS IRRIGATION

ADD (non-irrigation season) 156259 gpd = 109 gpm

ADD (irrigation season) 315 gpm

Total MDD (well design capacity) 719 gpm

Annual volume (no recycled water available)

    Irrigation season 277.1 ac-ft 90.3 MGY

    Non-irrigation season 79.6 ac-ft 25.9 MGY

   TOTAL 356.7 ac-ft 116.2 MGY

Annual volume (all recycled water available)

    Irrigation season 191.2 ac-ft

    Non-irrigation season 79.6 ac-ft

   TOTAL 270.8 ac-ft

Consumptive Use

    Irrigation season 145.8 ac-ft = 47.5 MGY

    Non-irrigation season 8.0 ac-ft = 2.6 MGY

    TOTAL 153.8 ac-ft = 50.1 MGY



OVERALL SUMMARY

Irrig Non-irrig

Season Season Total

Potable diversion 95.4 79.6 175.0 ac-ft

Recycled water available 85.9 71.6 157.5 ac-ft

Irrigation water requirement 181.7 0 181.7 ac-ft

Supplemental fresh water 95.8 0.0 95.8 ac-ft

Total well diversion 191.2 79.6 270.8 ac-ft

Recharge in RI basins 0.0 71.6 71.6 ac-ft

Return to upper water table aquifer 45.4 71.6 117.1 ac-ft

Overall consumptive use 145.8 8.0 153.8 ac-ft

Overall consumptive use percentage 76% 10% 57% ac-ft



Residential Use Worksheet

Average per-capita in-house demand 84 gpcd

AWWA Residential End Uses of Water Study (1999) for indoor water use

Mean is 69 gpcd, 84 gpcd is a conservative figure to account for incidental

outdoor use from hose bibbs

Persons per household (Valley County 2020 Census) 2.82

Avg persons Total Total

Residential Type No. Units per unit Occupancy  demand

Townhomes & duplexes 170 2.00 340 28560

Single-family:  3/4 acre lots 107 2.82 302 25346

Single-family:  1 acre lots 67 2.82 189 15871

Single-family:  2+ acre lots 113 2.82 319 26767

Single-family:  5+ acre lots 15 2.82 42 3553

Village center condos / rentals 250 1.41 352.5 29610

TOTAL 722 1544 129708

units persons gpd

Average persons/unit 2.14

Average per-unit demand (gpd) 180



Non-Residential Uses Worksheet

Use type characteristics based on information from GSBS Consulting.

Per-capita demands based on State of Idaho IDAPA guidelines and other literature values.

Use Type 1:  Farm-To-Table Center

Total square footage 24875

Area per person 100 sf/person

No. persons (Idaho guidance) 249

Per-capita average demand 2 gpcd

TOTAL 498 gpd

Use Type 2:  Circulation & Core

Total square footage 5375

Area per person 100 sf/person

No. persons (Idaho guidance) 54

Per-capita average demand 2 gpcd

TOTAL 108 gpd

Use Type 3:  Restaurants

Total square footage 10500 sf

Area per seat 18 sf/seat

Total seats 583

Average annual occupancy 0.75

Meals per seat per day 2

Total meals served 875

Per-meal average demand 13 gpd/meal

TOTAL 11375 gpd

Use Type 4:  Meeting and Event Space

Total square footage 5000 sf

Area per person 20

Maximum occupancy 250

Per-capita average demand 2 gpcd

TOTAL 500 gpd

Use Type 5:  Grocery store

Total square footage 10000 sf

No. employees 10

Per-employee average demand 5 gpcd

TOTAL 50 gpd

Use Type 6:  Boutique retail stores

Total square footage 4500 sf

No. employees 9

Per-employee average demand 2



TOTAL 18 gpd

Use Type 7:  Service retail

Total square footage 6000 sf

No. employees 12

Per-employee average demand 2

TOTAL 24 gpd

Use Type 8:  Lodge with Restaurant

No. rooms 150

No. bed spaces 225

Average annual occupancy rate 75%

Restaurant meals per day 225

Per-bedspace average demand 60 gpd

Per-meal average demand 13 gpd/meal

TOTAL 12319 gpd

Use Type 9:  Commercial Farm 5 acres

No. employees (assume live on premises) 3

Per-employee average demand 60 gpcd

Large animals at 12 gpd/hd 15

Small animals at 6 gpd/hd 50

Cleanup, maintenance 1000 gpd

TOTAL 1660 gpd

TOTAL AVERAGE DAY DEMAND 26551 gpd

Peaking factors on municipal supply:

MDD : ADD 2.4

PHD : ADD 4.8

MAXIMUM DAY DEMAND PROJECTION 63722 gpd or 44 gpm

PEAK HOUR DEMAND PROJECTION 89 gpm



Irrigated Area Worksheet

Irrigated Total

Use No. sf / lot area (ac)

Single-family:  3/4 acre lots 107 6500 16.0

Single-family:  1 acre lots 67 6500 10.0

Single-family:  2+ acre lots 113 8500 22.1

Single-family:  5+ acre lots 15 8500 2.9

Commercial farm & orchard 15

Playgrounds & parks 10

Road buffers (establishment only, no long-term irrigation) 0

Total - lots 50.9

Total - common 25

Grand total 75.9



Transmissivity Estimation with Partial Penetration
Bradbury and Rothschild (1985) specific capacity method.
Suitable for situations where a single time and drawdown measurement is available.
Includes effects of partial penetration using Sternberg (1973) approach.
Enter data in blue, pay attention to units.  Vary "Trial T" until equal to "Calc T".

Project:  Red Ridge Village
Large production wells with good test data within approximately 2 miles of the potential well sites

Well

Pumpin

g RateDrawdownTime

Well 

radiusStorativitySWL

Aquifer 

bottom

Avg open 

interval

Average 

aquifer 

thickness

Specific 

capacityL/bGsp

Trial T 

(vary)Calc TCalc K
No.NameLocation*[gpm][ft][min][in][ft][ft][ft][ft][ft2/d][ft2/d][ft/d]ln K

1023Sage SGI, LLC18N02E25SESE169083480110.001-9.247511018220.40.601.652.396337.96338.034.83.55
1029Sage SGI, LLC18N02E25SESE199011431590.001-12.748111018217.50.601.652.525458.65458.630.03.40
989McCall River Ranch18N03E20SENE40011812070.00150.2495741503.40.491.544.121120.11120.17.52.01

1583Montoya**17N03E03NWSW1200257300100.00193412601164.70.521.563.161437.51437.512.42.52
City of McCall18N03E10NWNE30055540.001715040975.50.411.535.901976.21976.220.43.01

Excluding Well 1583 (see note):
* From drilling records, corrected if needed based on water right records and/or aerial photo evidence.Mean3723.223.22.7
** Test by blowing with air, drawdown not given but inferred, measurement inaccurate (discount this data point)Median3717.425.22.8

Max6338.034.83.4
Min1437.512.42.0
Std dev2456.310.00.6



WELL DRAWDOWN ESTIMATION
RED RIDGE VILLAGE
8/19/2026

Brockway Engineering, PLLC
Drawdown estimated using Theis approach

Hydraulic conductivity 23.2 ft/day Pumping rate 242 gpm
Saturated thickness 182 feet Pumping time 336 hrs
Tranmissivity 4222.4 ft2/d

31583.6 gpd/ft Well loss coeff 0.5
Storage coefficient 0.001 Well loss exponent 2.0

Time R = 0.75 feet z + R = 50 feet (closest dom.) R = 200 feet R = 800 feet
(days) (hrs) u W(u) z (feet) sw (ft) u W(u) z (feet) u W(u) z (feet) u W(u) z (feet)

0.0 0 -- -- 0.00 0.00 -- -- 0.00 -- -- 0.00 -- -- 0.00
0.6 14 5.7E-08 16.101 14.14 14.28 2.5E-04 7.702 6.76 4.1E-03 4.933 4.33 6.5E-02 2.221 1.95
1.2 28 2.9E-08 16.795 14.75 14.89 1.3E-04 8.395 7.37 2.0E-03 5.625 4.94 3.2E-02 2.882 2.53
1.8 42 1.9E-08 17.200 15.10 15.25 8.5E-05 8.801 7.73 1.4E-03 6.029 5.29 2.2E-02 3.277 2.88
2.3 56 1.4E-08 17.488 15.36 15.50 6.3E-05 9.088 7.98 1.0E-03 6.317 5.55 1.6E-02 3.559 3.13
2.9 70 1.1E-08 17.711 15.55 15.70 5.1E-05 9.311 8.18 8.1E-04 6.540 5.74 1.3E-02 3.779 3.32
3.5 84 9.5E-09 17.893 15.71 15.86 4.2E-05 9.494 8.34 6.8E-04 6.722 5.90 1.1E-02 3.959 3.48
4.1 98 8.2E-09 18.047 15.85 15.99 3.6E-05 9.648 8.47 5.8E-04 6.876 6.04 9.3E-03 4.112 3.61
4.7 112 7.1E-09 18.181 15.96 16.11 3.2E-05 9.781 8.59 5.1E-04 7.009 6.15 8.1E-03 4.244 3.73
5.3 126 6.3E-09 18.299 16.07 16.21 2.8E-05 9.899 8.69 4.5E-04 7.127 6.26 7.2E-03 4.361 3.83
5.8 140 5.7E-09 18.404 16.16 16.31 2.5E-05 10.005 8.78 4.1E-04 7.232 6.35 6.5E-03 4.466 3.92
6.4 154 5.2E-09 18.499 16.24 16.39 2.3E-05 10.100 8.87 3.7E-04 7.328 6.43 5.9E-03 4.561 4.00
7.0 168 4.8E-09 18.586 16.32 16.47 2.1E-05 10.187 8.95 3.4E-04 7.415 6.51 5.4E-03 4.647 4.08
7.6 182 4.4E-09 18.666 16.39 16.54 2.0E-05 10.267 9.02 3.1E-04 7.495 6.58 5.0E-03 4.727 4.15
8.2 196 4.1E-09 18.740 16.46 16.60 1.8E-05 10.341 9.08 2.9E-04 7.569 6.65 4.6E-03 4.800 4.22
8.8 210 3.8E-09 18.809 16.52 16.66 1.7E-05 10.410 9.14 2.7E-04 7.638 6.71 4.3E-03 4.869 4.28
9.3 224 3.6E-09 18.874 16.57 16.72 1.6E-05 10.475 9.20 2.5E-04 7.702 6.76 4.1E-03 4.933 4.33
9.9 238 3.4E-09 18.935 16.63 16.77 1.5E-05 10.535 9.25 2.4E-04 7.763 6.82 3.8E-03 4.994 4.39
10.5 252 3.2E-09 18.992 16.68 16.82 1.4E-05 10.592 9.30 2.3E-04 7.820 6.87 3.6E-03 5.051 4.44
11.1 266 3.0E-09 19.046 16.72 16.87 1.3E-05 10.646 9.35 2.1E-04 7.874 6.91 3.4E-03 5.105 4.48
11.7 280 2.9E-09 19.097 16.77 16.91 1.3E-05 10.698 9.39 2.0E-04 7.925 6.96 3.2E-03 5.156 4.53
12.3 294 2.7E-09 19.146 16.81 16.96 1.2E-05 10.747 9.44 1.9E-04 7.974 7.00 3.1E-03 5.204 4.57
12.8 308 2.6E-09 19.192 16.85 17.00 1.2E-05 10.793 9.48 1.8E-04 8.021 7.04 3.0E-03 5.251 4.61
13.4 322 2.5E-09 19.237 16.89 17.04 1.1E-05 10.837 9.52 1.8E-04 8.065 7.08 2.8E-03 5.295 4.65
14.0 336 2.4E-09 19.279 16.93 17.07 1.1E-05 10.880 9.55 1.7E-04 8.108 7.12 2.7E-03 5.338 4.69
14.6 350 2.3E-09 19.320 16.96 17.11 1.0E-05 10.921 9.59 1.6E-04 8.148 7.16 2.6E-03 5.378 4.72
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WELL DRAWDOWN ESTIMATION
RED RIDGE VILLAGE
8/19/2026

Brockway Engineering, PLLC
Drawdown estimated using Theis approach

Hydraulic conductivity 23.2 ft/day Pumping rate 484 gpm
Saturated thickness 182 feet Pumping time 336 hrs
Tranmissivity 4222.4 ft2/d

31583.6 gpd/ft Well loss coeff 0.5
Storage coefficient 0.001 Well loss exponent 2.0

Time R = 0.75 feet z + R = 50 feet (closest dom.) R = 200 feet R = 800 feet
(days) (hrs) u W(u) z (feet) sw (ft) u W(u) z (feet) u W(u) z (feet) u W(u) z (feet)

0.0 0 -- -- 0.00 0.00 -- -- 0.00 -- -- 0.00 -- -- 0.00
0.6 14 5.7E-08 16.101 28.28 28.86 2.5E-04 7.702 13.53 4.1E-03 4.933 8.66 6.5E-02 2.221 3.90
1.2 28 2.9E-08 16.795 29.49 30.08 1.3E-04 8.395 14.74 2.0E-03 5.625 9.88 3.2E-02 2.882 5.06
1.8 42 1.9E-08 17.200 30.21 30.79 8.5E-05 8.801 15.46 1.4E-03 6.029 10.59 2.2E-02 3.277 5.75
2.3 56 1.4E-08 17.488 30.71 31.29 6.3E-05 9.088 15.96 1.0E-03 6.317 11.09 1.6E-02 3.559 6.25
2.9 70 1.1E-08 17.711 31.10 31.68 5.1E-05 9.311 16.35 8.1E-04 6.540 11.48 1.3E-02 3.779 6.64
3.5 84 9.5E-09 17.893 31.42 32.01 4.2E-05 9.494 16.67 6.8E-04 6.722 11.80 1.1E-02 3.959 6.95
4.1 98 8.2E-09 18.047 31.69 32.28 3.6E-05 9.648 16.94 5.8E-04 6.876 12.08 9.3E-03 4.112 7.22
4.7 112 7.1E-09 18.181 31.93 32.51 3.2E-05 9.781 17.18 5.1E-04 7.009 12.31 8.1E-03 4.244 7.45
5.3 126 6.3E-09 18.299 32.14 32.72 2.8E-05 9.899 17.38 4.5E-04 7.127 12.52 7.2E-03 4.361 7.66
5.8 140 5.7E-09 18.404 32.32 32.90 2.5E-05 10.005 17.57 4.1E-04 7.232 12.70 6.5E-03 4.466 7.84
6.4 154 5.2E-09 18.499 32.49 33.07 2.3E-05 10.100 17.74 3.7E-04 7.328 12.87 5.9E-03 4.561 8.01
7.0 168 4.8E-09 18.586 32.64 33.22 2.1E-05 10.187 17.89 3.4E-04 7.415 13.02 5.4E-03 4.647 8.16
7.6 182 4.4E-09 18.666 32.78 33.36 2.0E-05 10.267 18.03 3.1E-04 7.495 13.16 5.0E-03 4.727 8.30
8.2 196 4.1E-09 18.740 32.91 33.49 1.8E-05 10.341 18.16 2.9E-04 7.569 13.29 4.6E-03 4.800 8.43
8.8 210 3.8E-09 18.809 33.03 33.61 1.7E-05 10.410 18.28 2.7E-04 7.638 13.41 4.3E-03 4.869 8.55
9.3 224 3.6E-09 18.874 33.15 33.73 1.6E-05 10.475 18.40 2.5E-04 7.702 13.53 4.1E-03 4.933 8.66
9.9 238 3.4E-09 18.935 33.25 33.83 1.5E-05 10.535 18.50 2.4E-04 7.763 13.63 3.8E-03 4.994 8.77
10.5 252 3.2E-09 18.992 33.35 33.93 1.4E-05 10.592 18.60 2.3E-04 7.820 13.73 3.6E-03 5.051 8.87
11.1 266 3.0E-09 19.046 33.45 34.03 1.3E-05 10.646 18.70 2.1E-04 7.874 13.83 3.4E-03 5.105 8.96
11.7 280 2.9E-09 19.097 33.54 34.12 1.3E-05 10.698 18.79 2.0E-04 7.925 13.92 3.2E-03 5.156 9.05
12.3 294 2.7E-09 19.146 33.62 34.21 1.2E-05 10.747 18.87 1.9E-04 7.974 14.00 3.1E-03 5.204 9.14
12.8 308 2.6E-09 19.192 33.71 34.29 1.2E-05 10.793 18.95 1.8E-04 8.021 14.09 3.0E-03 5.251 9.22
13.4 322 2.5E-09 19.237 33.78 34.36 1.1E-05 10.837 19.03 1.8E-04 8.065 14.16 2.8E-03 5.295 9.30
14.0 336 2.4E-09 19.279 33.86 34.44 1.1E-05 10.880 19.11 1.7E-04 8.108 14.24 2.7E-03 5.338 9.37
14.6 350 2.3E-09 19.320 33.93 34.51 1.0E-05 10.921 19.18 1.6E-04 8.148 14.31 2.6E-03 5.378 9.45
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Appendix	B	
Selected Well Drilling Records 

used for Geologic Cross-Section 
 
 



Off ice  Use Only 
Form 238-7 
6/02 

IDAHO DEPARTMENT OF 
WELL DRILLER'S REPORT Inspected by 

1. WELL TAG NO. D DOO.C~ TWP - Rge-Sec - 

DRILLING PERMIT NO. m 6 2  - m9~~rr/ -- 
Water Right or Injection Well No. -- 

12. WELLTESTS: 
- 1 Pumo 1 Baiier I Air r Flowina Artesian 

10. FILTER PACK l?Ne certify lhat all minimum weli construct~on standards were complied with at the 
placemen: ~ e f h o d  lime me rig was removed. 

Dm&' Firm No. a'? 
-- 

and 
D a t e / / / c a 7  

Artesian pressure Ib~ 
Driller or Operator I1 Date 

Operator I - Date 
Principal Driller and Rig Operator Required. 

Operator I must have signature of DrilleriOperator II. 
FORWARD WHITE COPY TO WATER RESOURCES 



1 Office Use Onlv 1 

2. OW R Ilrawdown 

~ a r n e ~ & d B @ Z  , J . e  - - 
Address - -~ - I=-- 
city State-- Zip 

Form 238-7 IDAHO DEPARTMENT OF WATER RESOURCES 
6102 WELL DRILLER'S REPORT 
1. WELLTAG NO. D T&O~LVS~ 
DRILLING PERMIT NO. 

3. LOCATION OF WELL by legal description: 
YOU must provide address or Lot Elk. Sub,or Direclions to weil. 

Tw. North F or South 7 
Rge. East D or West ~1 
Sec. 114 

- m m K  
114 

GOV'I Lot zE$ 
Lat: Long: 

Wel l  ID No. 
Inspected by 

Address of Weii Site 

City 
lnl.o,,osd t U,rUniDn *iadorLmdi*n, 

Lt. Elk. Sub.  name^- 
--- 

4. USE: 
I l Domestic Municipal U Monitor C lrr~galion 
0 Thermal rl Injection 3 Other 

5. TYPE OF WORK check all that apply (Replacement etc.) 
New Well Modify r: Abandonrnenl I1 Other 

6. DRILL METHOD: 
fl Air RDlary O Cable O Mud Rotary O Olher 

Water Right or Injection Well No. 12, WELL TESTS: 
L Pumo U Bailer 

IF"'7$..II 

r; A\r ;I Flowmq Artesian 

Water Temp BoHom hole temp -- 

Wakr CIually lest or wmments __ -- - 

Depth llrst Water Encounter -- 
13. LITHOLOGIC LOG: (Describe repairs or abandonment) water 

Remarks. Lllhology Water Ouallly &Temperalure 
----- - 

-- 

7. SEALING PROCEDURES 

TO 1 welght ivolurne 

I 
-- 
-- - -- - - - -- -- 

I I I 
Was drive shoe used? g Y  N Shoe Depth(s)- 
Was drive shoe seal tested? CIY n N How? 

8. CASINGILINER: 
Diameter 1 From To 1 Gauge 1 Motorial Can" L~ner Welded Threaded 

I I I 
-- 

LJ 13 7 

Length of Headpipe Length of Tailpipe 
Packer G Y G N Type 14-74 
9. PERFORATIONS(SCREENS PACKERTYPE 
Pefforation Method 

Completed Depth _ -  - ---- (Measurable) 

Dare: Started Completed 

14. DRILLER'S CERTIFICATION 
10. FILTER PACK lNVe certlty thal all m~nimum well construclion slandards were complled wjth at the 

F ~ I ~ B C   ater ria^ ( ~ r o m  TO weightiva~ume ~~acemen, hlethod I time !he rig was removed. 

1 Company Name --- - Frm No. - - 

11. STATIC WATER LEVEL OR ARTESIAN PRESSURE: Principai Driller Date 
__f t  below ground Artesian pressure __ Ib. and 

Deplh flow encountered __ H. Describe access port or control devices: -- Driller or Opemlor II Dale ._ 

- ~ ~ ~ p ~ ~ ~ ~ -  Operator I Date - 

Principal Driller and Rig Operator Required 
Operator i must have signature of DritlerIOperator II. 

FORWARD WHITE COPY TO WATER RESOURCES 
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