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EXECUTIVE SUMMARY

Appaloosa Court is a small mobile home park located in Latah County between the 
University of Idaho and the state of Washington.  The mobile home park, formerly known at 
Stadium Drive Mobile Home Park, changed ownership in 2017.  In 2013, the Idaho 
Department of Environmental Quality (IDEQ) conducted a site inspection and notified the 
owner(s) that their wastewater system was discharging to a wetlands without a wastewater 
discharge permit from the IDEQ or the United States Environmental Protection Agency (US 
EPA).  The IDEQ ordered the owners to alter their wastewater system to removed the 
unauthorized discharge.

Appaloosa Court hired Shaffers Engineering and Consulting to evaluate their wastewater 
system and present options for removing the unauthorized discharge to the wetlands.  Due to 
the limited land available in and around the mobile home park, Appaloosa Court's preferred 
solution is to construct a pressure sewer to tie the mobile home park's current 
collection/pumping system to the City of Moscow's wastewater treatment system for proper 
treatment and disposal.  Both entities are agreeable to the solution but legal agreements 
between the entities still need to be drafted and approved.
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BA  CKGROUND

Appaloosa Court, previously known as Stadium Drive Mobile Home Park until it changed 
ownership in 2017, is located in Latah County at 2280 Old Pullman Road, Moscow, Idaho 
83843.  Appaloosa Court has 63 connections with 129 customers (Appendix H).

The mobile home park proper is located in T39N R06W S13 NESW while the wastewater 
treatment pond is located in T39N R06W S13 NWSE.  Appaloosa Court borders the 
University of Idaho (UIdaho) and the City of Moscow on the north, the North Latah County 
Highway District, Northwest Pipeline Corp., and Douglas G. Cole on the south, and Wayne M. 
Sprouse and Karl W. Johnson to the west.  Appaloosa Court lies on a north-facing slope with 
the high area being the Old Pullman Road to the south and the low area being the UIdaho 
property to the north.  The north-south slope through the middle of the mobile home park 
proper is approximately 7.4% while the north-south slope at the wastewater pond is 
approximately 19.1%.

Figure 1. Land Ownership in and around Appaloosa Court.

There does not appear to be plans and records for the buried portions of the water 
distribution and wastewater collection systems.  Most of the information presented in this 
report is based on conversations with the owner/previous owner(s), service providers (Roto 
Rooter), and the professional judgment of the engineer.  While this is not desireable, the 
buried portions of the water and wastewater systems have had no reported problems, such as 
lack of water, dirty drinking water, or sewage backup/overflows.  The owner has been 
encouraged to call in professionals to locate these lines and septic tanks and verify sizes, 
conditions, and material types.

The Appaloosa Court Public Water System (#2290036) is served by a single drinking 
water well (E0005436) located at the south end of the mobile home park (See Figure 2).  The 
capacity of the well is unknown, but nearby wells have recorded production rates of 24 gpm 
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(34,560 gpd) and 100+ gpm (144,000 gpd), (based on limited drawdown tests).  The 
discharge line from the well does not have a water meter to record production rates or 
volumes.  Even though the well capacity is unknown, there has been no water shortages 
reported for this system.

Figure 2.  Appaloosa Court site plan.

The wastewater collection system consists of four 4" gravity collection lines of unknown 
material and lengths.  Each of these collection lines appear to be located beneath a row of 
mobile homes, a very common construction practice in the Moscow/Pullman area for mobile 
home parks.  These four sewer lines empty into five septic tanks of unknown size, material, and 
condition.  These septic tanks were apparently installed to remove solids from the wastewater 
stream prior to pumping the partially treated sewage up to the wastewater stabilization pond  
in order to minimize solids buildup in the wastewater stabilization pond (See Figure 2).

The gravity collection system empties into a wastewater lift station which, located at the 
north end of the mobile home park (See Figure 2).  The lift station consists of a wet well pit 
that receives the wastewater from the five septic tanks, with a single submersible pump that 
lifts the wastewater up to the wastewater stabilization pond.  The size and capacity of the 
pump is unknown. 

The wastewater stabilization pond has a surface area of approximately 8,633 ft2 (0.20 
acres) at an unknown depth.  In the December 13, 2011 Stadium Drive Wastewater Pond 
Seepage Test report by Terry M. Scanlan, PE, Mr. Scanlan estimated the size of the pond as 
13,160 ft2 in area with a depth of 5 to 6 feet at the center (Appendix E).  It is clear that the 
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ends of the pond are shallow, with unknown slopes.  For the sake of this evaluation, we will use 
the pond surface area of 8,633 ft2 and an average depth of 5 feet.  This equates to a pond 
volume of 43,165 ft3, (322,874 gallons).  It will be shown that though these numbers, or the 
number proposed by Mr. Scanlan may be lacking in accuracy, it will not affect the final pond 
evaluation.

The effluent from the pond is chlorinated by a tablet chlorinator located in a building just 
to the north of the wastewater treatment pond.  The chlorinated effluent is then discharged to 
a wetlands located just north of the sewer lift station on UIdaho property.  The discharge to 
the wetlands is year round.  This configuration appears to be how the system was originally 
designed and constructed.  There does not appear to be any problems with vectors or odors.

One other item of interest is that there is a right-of-way/easement in place that crosses 
the UIdaho property to the north, following the draw.  It appears that the easment was 
provided for the eventual construction of a gravity sewer to the City of Moscow wastewater 
treatment plan (Appendix B).
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METE  OROLOGY

Weather data was taken from the Western Regional Climate Center, from the Pullman 
Airport website, and the the website for Evapotranspiration and Consumptive Irrigation Water 
Requirements for Idaho.  Raw weather data from these resources are listed in Appendix C.

Maximum temperatures in Moscow, Idaho usually occur in July (82.9oF) while the minimum 
temperature usually occurs in January (22.6oF).  Highest precipitation usually occurs in January 
(3.00" rainfall/16.0" snowfall), while the lowest precipitation usually occurs in July (0.72" 
rainfall).  Prevailing wind is generally from the west between March 3rd and October 30th, and 
from the south from October 30th to March 3rd.  Wind speeds are higher from October 23rd
to May 13th, with an average wind speed of 6.5 mph.  Winds are calmer from May 13th to 
October 23rd, with average wind speeds of 5.8 mph.

Rainfall precipitation averages 23.59 inch/year while snowfall averages 49.0 inch/year.  
Assuming that snow is 10% moisture when it first falls, the total precipitation in Moscow, Idaho
averages 28.49 inch/year.

Evapotranspiration for the wastewater pond is approximately 744 mm/year, or 29.29 
inch/year.  This is based on UIdaho figures for Open Water - Shallow Systems (ponds, streams.
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SOI  LS AND GEOLOGY

Evaluation of the soils and geology at Appaloosa Court are based on the National 
Resources Conservation Service Web Soil Survey (Appendix D) and local well logs (Appendix F).

The soils beneath the mobile home park proper consists of:

• (10) Garfield silt loam, 3% to 30% slopes;

• (28) Latahco-Thatuna complex, 0% to 5% slopes;

• (33) Naff-Palouse complex, 7% to 25% slopes;

• (34) Naff-Thatuna complex, 7% to 25% slopes.
Note: the numbers in parenthesis refer to the soil groups reference numbers.

The soils underlying the wastewater pond consists of:

• (34) Naff-Thatuna complex, 7% to 25% slopes.

All of these soils consist of one to several layers of silt loam overlying a layer of silty clay 
loam.  Depth to restrictive layers are generally over 80".  Transmissivity is between 0.06 
inch/hour to 0.6 inch/hour.  The North Central District Health Department limits application 
rates for onsite systems to 0.2 gpd/ft2.

There does appear to be a shallow limiting layer beneath the mobile home park that 
intersects with the surface just north of Appaloosa Court.  There is a spring just north of the 
north border of Appaloosa Court with an accompanying wetlands.

Local well logs show that a clay layer overlies a basalt layer anywhere from a depth of 80 
feet to 320 feet.  Water was encountered between 106 feet to 362 feet.
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CUR  RENT CONDITIONS

Because there are no well production records available, wastewater flow rates must be 
estimated using engineering references.  The Idaho Department of Water Resources (IDWR) 
published Domestic, Commercial, Municipal and Industrial Water Demand Assessment and 
Forecast in Ada and Canyon Counties, Idaho in 2001.  In this report, the IDWR stated that the
average per capita water demand for single-family homes in Southwest Idaho was 194 gpcd, 
the average water demand for apartments was 82 gpcd, and the average demand for mobile 
homes was 150 gpcd.  The demand for single family homes and for mobile homes include 
outside watering so we will use the average demand for apartment dwellers, which have no 
outside watering, to determine the average daily wastewater production for Appaloosa Court.  
Based on an Appaloosa Court population of 129 residents, average daily wastewater 
production should be 82 gpcd * 129 people = 10,578 gallons/day.

To ensure that these estimates are not restricted due to limited well production, we will 
look at demands for mobile homes, which include outside watering demands.  The average daily 
demand for 129 people living in mobile homes should be 150 gpcd x 129 people = 19,350 
gpd, which is less than the daily production rate of 34,560 for the 24 gpm neighboring well 
mentioned previously.  This well has the lowest reported production rate for the wells 
identified in the area.  Therefore the estimated wastewater production rate of 10,578 
gallons/day should be acceptable.

The other item that contributes to wastewater flow is Inflow/Infiltration (I/I).  We do not 
know the extent of I/I at Appaloosa Court since there has been no records kept on the 
wastewater pumped at the wastewater lift station.  We will therefore have to estimate I/I.  If we
assume that I/I is not excessive for Appaloosa Court, we could use US EPA estimates of 120 
gpcd for wastewater + I/I as a conservative figure.  Based on this value, daily wet-weather 
wastewater flows would be 120 gpcd x 129 people = 15,480 gpd.  For the sake of 
evaluation, we will use the 10,578 gpd value for the months of June through October.  We will 
use the 15,480 gpd value for the months of November through May, which are the wettest 
months.

If we knew the capacity of the septic tanks, we could evaluate the septic tank design to 
see if there is a possibility of solids washout due to high flow rates during the winter/spring 
seasons.  However we do not know the actual wet weather flows, nor the size of the septic 
tanks, so we don't really know about solids retention.

The pumping station appears to be working adequately.  However, from conversations 
with the previous operator, the sewer lift pump is removed and replaced every two years.  

Regarding the wastewater treatment pond, it appears that there is a discharge year 
round.  Looking at an annual water balance equation, what enters the pond must also be 
removed from the pond in order to keep the amount of water in the pond constant:

Wastewater In + I/IIn + Precipitation = Seepage + Evapotranspiration + Discharge

Where Wastewater In = wastewater contributions from homes based on IDWR Report for 
apartments
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= 10,578 gpd x 365.25 days  =  3,863,600 gal/year
I/IIn =  (120 - 82) gpcd x 129 people x days (November through May)

=   38  x 129 x 211.25  =  1,035,500 gal/year
Precipitation =  28.49 in/year x 5,380 gal/in pond =  153,300 gal/year
Seepage =  0.09 in/day x 365 day/year  x  5,380 gal/in pond  =  176,700 gal/year

Evapotranspiration = 29.29 in/year  x  5,380 gal/in pond = 157,600 gal/year
Discharge =  Wastewater In + I/I In + Precipitation - Seepage - Evapotranspiration

=   3,863,600 +  1,035,500 + 153,300 - 176,700 - 157,600
=   4,718,500 gal/year

This results in a daily outflow of 12,900 gpd (including I/I).
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FUT  URE CONDITIONS

Since Appaloosa Court is at capacity and there is no additional space in which to expand, 
future conditions should not differ other than possibly an increase in I/I and some regulatory 
changes.  The owner should find a better way to measure wastewater flows and I/I contribution.
This could be done by installing an hour meter on the pump and estimating the pumping rate 
(gallons per minute).
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O  PTIONS

Option A.  Do Nothing

Because Appaloosa Court is presently discharging treated wastewater to UIdaho land 
just to the north of the mobile home park without a discharge permit from the US EPA or the 
IDEQ, doing nothing would not eliminate this discharge and Appaloosa Court would still be 
subject to legal action from either or both of these entities.

Option B.  Optimize Present Treatment System

This option would consider optimizing the current drinking water system, wastewater 
collection system and wastewater pumping system to reduce the wastewater and I/I discharge 
to the pond to eliminate the discharge from the pond.  Looking at an annual water balance 
equation, what enters the pond must also be removed from the pond in order to keep the 
amount of water in the pond constant:

Wastewater In + I/I In + Precipitation = Seepage + Evapotranspiration + Discharge

Where Wastewater In = wastewater contributions from homes based on IDWR Report for 
      apartments
= 10,578 gpd x 365.25 days  =  3,863,600 gal/year

I/I In =  (120 - 82) gpcd x 129 people x days (November through May)
=   38  x 129 x 211.25  =  1,035,500 gal/year

Precipitation =  28.49 in/year x 5,380 gal/in pond =  153,300 gal/year
Seepage =  0.09 in/day x 365 day/year x 5,380 gal/in pond  =  176,700 gal/year
Evapotranspiration = 29.29 in/year  x  5,380 gal/in pond = 157,600 gal/year
Discharge =  Wastewater In + I/I In + Precipitation - Seepage - Evapotranspiration

=  3,863,600 +1,035,500 +153,300 - 176,700 - 157,600
=  4,718,500 gal/year

Of the five identified water inflows/outflows, the only one that Appaloosa Court has the 
ability to affect significantly is I/I.  This would be done after running tests on I/I and then 
reconstructing the collection system.  If we were to eliminate I/I completely, that would still 
result in a discharge of 3,683,000 gal/year (10,085 gpd).  Should there be a question on the
ability to reduce water usage at the site, Appaloosa Court would have to reduce drinking water
flow to 3.84 gpcd, or a little more than one toilet flush per day per person.

Based on these figures, optimization of the water and/or wastewater systems would not 
eliminate the unauthorized discharge at Appaloosa Court.

Option C.  Modify Present Treatment System and Permit Discharge

Modifications that could be made at Appaloosa Court include enlarging the size and thus 
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the storage capacity of the pond, and/or increasing the evapotranspiration amount at the pond.
Other improvements such as applying the effluent to a land application site or discharging to a 
water body are not feasible due to the lack of land at Appaloosa Court and the level of 
treatment and the distance to a water body (Paradise Creek).

Increasing the capacity of the wastewater pond to try to increase water loss due to 
evapotranspiration and/or seepage is not really a viable option.  The net loss of water due to 
evapotranspiration/precipitation is 4,300 gal/year.  In order to remove of the 4,718,500 
gal/year of treated wastewater discharge, the pond would have to be enlarged by a factor of 
1,100.  If we completely eliminate I/I, we would still have to enlarge the wastewater pond by a 
factor of 857.

One thought is that we could increase summertime evapotranspiration through sprinklers. 
This would increase storage going into the late fall/winter months.  The problem is that during 
the winter there is virtually no evapotranspiration as well as an increase of precipitation. The 
pond itself would completely fill from empty to full in 30 days from the wastewater component 
alone if we take away the evapotranspiration completely.

Based on these observations, modification of the existing wastewater system would not 
eliminate the unpermitted discharge.

Option D. Onsite Treatment and Disposal System

An onsite system consists of three components:
1. The septic tank;
2. The sewer lift station if the drainfield invert elevation is higher than the outlet of the 

septic tank or if the drainfield is pressurized; and
3. The drainfield.

Appaloosa Court already contains the first two components, the septic tank(s) and the 
sewer lift station, so the third component would be the limiting component for an onsite 
system.  The drainfield consists of a series of distribution structures and pipes delivering 
wastewater to a a matrix of perforated pipes laid in buried trenches.  These trenches are 
separated by undisturbed soils and buffers that separate the drainfield from features such as 
wells, property boundaries, buildings, etc.  In addition, the site must contain enough land to 
create an identical replacement drainfield should the original drainfield fail.

Treatment in a drainfield comes from passing wastewater through a thin biological mat 
that builds up over time and that occupies the surface of the trenches bottom, extending a 
short distance into the undisturbed soil of the trench bottom. The treatment area consists of 
the the total bottom area of the trench(s), excluding the trenches housing the transfer 
structures and pipes.  Remember, undisturbed ground, buffer areas, and transfers structures 
and pipe do not count towards the treatment area.

When considering an onsite system at  Appaloosa Court, we must consider the two 
parameters that will determine the size of a drainfield, the amount of water that must be 
disposed of and the ability of the ground to accept the water.  If we consider the worse-case 
scenario of 120 gpcd for wastewater and I/I, this would result in a total of 15,480 gpd for at 
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least part of the year.  The soils at Appaloosa Court are a C-2, clay loam, which limits the 
treatment area application rate to 0.2 gpd/ft2.  Based on the daily wastewater flowrate and 
wastewater application rate, Appaloosa Court would need to have an treatment application area
of at least 77,400 ft2.  This figure does not include buffers, undisturbed soil, and transfer 
structures/pipes, and the replacement drainfield, so the entire drainfield site would have to be 
even larger.  For the sake of simplicity, we will look initially to see if there is enough treatment 
area available to meet the required 77,400 ft2.

Open space at Appaloosa Court is very limited.  There is a small open field to the 
southwest of the wastewater treatment pond where an on-site treatment/disposal system could
possibly be located.  A general outline of this area is shown in Figure 2.

Figure 3. Proposed On-site System Area.

This area is bordered on the west and southeast by roads, on the north by the 
wastewater treatment pond, and on the south by the Avista Corporation pumping station.  The 
site borders a fill on the southeast and a cut on the west so portions of the site may or may 
not have native compaction.  

Table 1.  Coordinates for Property Corners for Proposed On-site System Area
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Table1lists the coordinates used to outline the area of the field identified above in order
to calculate the area of the field.  The area for the outlined site is approximately 21,000 ft2.  
The area of the field, 21,000 ft2, is far less than the 77,400 ft2 that is required to treat and 
dispose of Appaloosa Court's daily wastewater loading.  Again, this area does not include 
buffers, undisturbed soils, transfer structures, and a replacement drainfield.

Based on these observations, design and construction of an onsite system that would fit
the identified field would not eliminated the unpermitted discharge at Appaloosa Court  

Option E.  Sewer Lift Station with Pressure/Gravity Sewers to the City of Moscow Wastewater 
Collection System and Wastewater Treatment System

Option E involves moving wastewater offsite to the City of Moscow wastewater 
collection and treatment systems.  This option consists of two components, the sewer lift 
station/sewer pumping system, and the pressure/gravity sewer to City of Moscow systems.  

The sewer pumping station consists of four components:
1. Screening component to remove larger solids (diapers, cans, mattresses, bodies, 

etc.);
2. Wet well;
3. Duplex pumps with appropriate appurtenances; and
4. Electrical and controls (Figure 4).

Figure 4.  Standard drawings for sewer lift station.
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The existing wastewater system contains a sewer lift station that consists of five septic 
tanks, a wet well, submersible pumps, and an electrical and control system.  The septic tanks 
will be removed in order to reduce the potential for the formation of filamentous bacteria, which
can harm treatment at the Moscow WWTP.  This existing lift station must be revised and/or 
removed for new construction.

In order to ensure that the submersible pumps are protected from larger solids (balls, 
rags, etc.), a screen must be installed prior to the wetwell.

The function of the wet well is to store wastewater to allow the sewer lift pump(s) to 
operate on a regular cycle to prevent excessive start-up.  Factors to consider when sizing wet
well size are:

• The volume required for pump cycling based on the pump manufacturer’s duty cycle 
recommendations.

• Appropriate dimensions to minimize turbulence.

• Vertical separation between pump control points.

• Sewer inlet elevation.

• Capacity required between alarm levels, septic tank backup and overflow elevations.

• The number, spacing and size of pumps. The wet well floor shall have adequate slope 
to the intake hopper and the horizontal area of the hopper shall be kept to a 
minimum.

• Minimize pump starts and stops (reducing energy use), while avoiding too long of a 
retention time because the sewage in the wet well will become septic.

Sewer velocities need to be kept between 2 fps and 7 fps in order to keep solids in 
suspension and to not create too high of headloss in the pipeline.  Some sources say that 
velocities should be a minimum of 3 fps to scour the pressure pipe.  Since the Moscow WWTP 
is concerned about having a lift station so close to their headworks and the potential to 
disrupt flows and treatment, Appaloosa Court will maintain a minimum 2 fps velocity in the 
pipes.

Based on this flowrate, and looking at a pump cycling time of a minimum of 6 starts/hour, 
the maximum wet well volume would be 675 gallons.  Note: 30 minutes in the longest we want 
the the wastewater to stay in the wet well before it becomes septic and creates an odor.  
Again, the final design will look at a pump cycle time of 6 starts/hour.   Limiting the pump cycle 
times might help the sewage lift pump last longer than two years.  Based on this criteria, the 
wet well volume will be set at a total of 675 gallons, or a 5-foot diameter wet well that is 5.5 
feet of operating depth.

The sewer lift station will have a duplex pump system with all the appropriate 
appurtenances and electrical.  The sizing of the pumps will have to wait until we determine the 
final route selected.

There are three pressure/gravity sewer route options identified for the construction of a 
pressure/gravity sewer line.  Pressure/gravity sewer route E1 follows the original easement 
down the draw lying to the north of Appaloosa Court.  This option removes the septic tanks 
and lift station at Appaloosa Court and combines the four gravity collection lines into a single 
gravity 8" sewer that travels to down to Sixth Street, where it is pumped over to a new 
manhole above the City of Moscow's sewer interceptor and then into the City of Moscow's 
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system.  Pressure/gravity sewer route option E2 involves the installation of a pressure sewer 
eastward along the northern edge of Appaloosa Court property boundary, up to the Old 
Pullman Road and then along the Old Pullman Road to Perimeter Drive and to an existing UIdaho
manhole.  The sewer would be a pressure sewer to a high point on the Old Pullman Road, and 
then become an 8" gravity sewer for the rest of the route. Pressure sewer route option E3 
travels from the existing sewer lift station, up the hill to the west of the draw north of 
Appaloosa Court, and then becomes an 8" gravity sewer down to the City of Moscow system. 
Much of this route lies within a few hundred feet from the gravity sewer portion of option E1.

The first pressure/gravity sewer, option E1, would follow the route identified in the 
easement between Appaloosa Court and the UIdaho down to just north of Sixth Street 
(Appendix B).  This route, as shown in Figure 4, is a generally northern route that crosses Sixth
Street and enters a new manhole and from there into the City of Moscow wastewater system.  
An 8" gravity sewer with manholes will be installed from Appaloosa Court down to Sixth Street, 
terminating in a sewer lift station near N46.72914o  W117.02992o.  The sewer lift station 
would then pump the sewage to a new manhole at a site located uphill from the City of Moscow
wastewater collection line.  The sewer lift station must be capable of pumping a minimum of 45 
gallons of sewage per mint through a 3" pressure sewer line at a total dynamic head of 21 
feet.  The 8" gravity sewer shall be designed with a minimum slope of 0.4 feet/100 feet, at a 
minimum soils cover of 3-1/2 feet, and manhole spacing no greater than 400 feet.  This design
would involve removing the existing septic tanks, the combining of all collection sewers at the 
site into a common manhole, the construction of approximately 3,072 feet of 8" gravity sewer,
812 feet of 3" pressure sewer, ten manholes, and a sewer lift station.

The pros for this route include:
1. There is already an easement across UIdaho property that UIdaho; and
2. The sewage will empty directly into City of Moscow infrastructure and not involve UIdaho

wastewater infrastructure, Appaloosa Court will only have to develop an agreement with 
the City of Moscow.

3.
The cons for this route include:

1. While there is power located near the site of the proposed sewer lift station, the power
belongs to the UIdaho and they cannot sell it to Appaloosa Court and power must be 
brought in from from Highway 8 near the entrance to the Moscow WWTP; and

2. UIdaho has stated that they have three buildings coming in shortly to the site and they 
will be located at or near the proposed gravity sewer, meaning the sewer would have to
be relocated.
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Table 2.  Appaloosa Court Pressure/Gravity Sewer Route Option E1

Figure 5.  Appaloosa Court Pressure/Gravity Sewer Route Option E1
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The second pressure/gravity sewer option E-2 would follow the south border of the 
Appaloosa Court up to the Old Pullman Road and follow the Old Pullman Road down to 
Perimeter Drive.  At Perimeter Drive, the sewer would head north and tie into an existing 
manhole at the entrance to the southern part of the UIdaho Facilities section of the campus.  
The sewer would be pressurized up until the highest point on the Old Pullman Road and from 
there would become a gravity sewer for the rest of the route.  The 3" pressure sewer would 
be approximately 110 feet long, terminating into Manhole 1, located approximately 70 feet 
above the sewer lift station.  The selected pump must be able to produce 45 gpm at a total 
head of 110 feet of head (this allows a minimum pipe pressure of 10 psi and does not 
consider minor fitting.  The 8" gravity sewer shall be designed with a minimum slope of 0.4 
feet/100 feet, at a minimum soils cover of 3-1/2 feet, and manhole spacing no greater than 
400 feet.  This design would involve removing the existing septic tanks, the combining of all 
collection sewers at the site into the sewer lift station, the construction of approximately 
3,640 feet of 8" gravity sewer, 110 feet of 3" pressure sewer, ten manholes, and a sewer lift
station).

The pros to this route are:
1. The route is located along a road bed so the sewer alignment should not have to be 

changed in the future;
2. The Old Pullman Road provides great access to all portions of the sewer;
3. The sewer will terminate at an existing UIdaho sewer manhole;
4. The UIdaho says that their existing downstream sewer does have capacity for the 

Appaloosa Court wastewater load;
5. While the existing UIdaho sewer is at/near capacity, it is very unlikely that any new 

services will be added unless the UIdaho gets rid of the golf course; and
6. The sewer lift station will not have to be moved, only upgraded.

The cons to this route are:
1. This route will have Appaloosa Court entering into contracts with Latah County, the 

North Latah County Highway District, the UIdaho, and the City of Moscow, which make 
for a very complicated process to get final approval;

2. The existing existing downstream sewer from the UIdaho manhole is near capacity and 
the UIdaho may have to improve the sewer, requiring Appaloosa Court to help fund the 
infrastructure improvement;

3. The route is along the Old Pullman Road, thus requiring traffic control, pavement cutting,
removal, and replacement;

4. The route includes a short portion along perimeter drive and the UIdaho my not allow 
construction during the fall once the students return; and

5. There are multiple utility crossings on Perimeter Drive and some utilities may have to be 
moved in order to allow the new sewer to cross.
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Figure 6. Appaloosa Court Pressure/Gravity Sewer Route Option E2

Table 3.  Appaloosa Court Pressure/Gravity Sewer Route Option E2

The third pressure/gravity sewer route is option E3.  This route follows the ridgeline just to the
west of the the current easement.  Wastewater is lifted up to the top of the ridge and then 
gravity flows down to an existing manhole in the City of Moscow system.  The septic tanks 
would be removed and the four collection lines would be combined at the sewer lift station.  
The sewer lift station would be located at the site of the current lift station and would deliver 
wastewater through 1,285' pressure sewer to Manhole 1.  The lift station must be capable of 
pumping 45 gallons of wastewater per minute at a total dynamic head of 24 feet.  From 
Manhole 1, an 2,700' long 8" gravity sewer will take the wastewater to an existing manhole in 
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the City of Moscow System.  The 8" gravity sewer shall be designed with a minimum slope of 
0.4 feet/100 feet, at a minimum soils cover of 3-1/2 feet, and manhole spacing no greater 
than 400 feet.  This design would involve removing the existing septic tanks, the combining of 
all collection sewers at the site into the sewer lift station, the construction of approximately 
2,700 feet of 8" gravity sewer, 1,285 feet of 3" pressure sewer, eight manholes, and a 
sewer lift station).

The pros to this route are:
1. The route is cross-country with little to no roads so construction costs should be kept 

low and construction should move along quickly; and
2. This route does not include any UIdaho wastewater infrastructure and thus Appaloosa 

Court will only have to work on a service agreement with the City of Moscow.
3. We would keep the sewer lift station at the present site and not have to run new power 

to the station; and
4. We could construct in the fall season even after the students return.

The cons to this route are:
1. A new sewer easement must be developed by the UIdaho;
2. There will be some utility crossings north of Sixth Street;
3. The UIdaho is expanding facilities into this area, and though the UIdaho has stated that 

they should not occupy this space for at least 15 years, it may occur sooner; and
4. Appaloosa Court will have to work with the City of Moscow WWTP to not disrupt 

treatment due to the new sewer connection.
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Figure 7.  Appaloosa Court Pressure/Gravity Sewer Route Option E3

Table 4.  Appaloosa Court Pressure/Gravity Sewer Route Option E3
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RECOMMENDATIONS

The recommendation is to go with either Option E2 or Option E3.  We have discussed the 
pro's and con's of each in the body of the report.  Option E1 was the preferred option until 
the UIdaho informed Mr. Olps that they could not supply power to the lift station but that we 
would have to bring it in from about 1,000 feet away.  This, coupled with the threat that Mr. 
Olps would have to move the system in a few years as they start to develop the draw.

We are still working with the UIdaho to get the final information to develop both options 
to the point where Mr. Olps can compare them financially.  We are also working with the City of
Moscow, and the North Latah County Highway District and Latah County.  I am hoping to get 
the needed information regarding utility crossings and what the real capacity and limits are on 
the existing sewer manhole and downstream system.

Document D121493 Page 26 of 80



Shaffers Engineering and Consulting Appaloosa Court Wastewater Facility Plan
Jerry W. Shaffer, P.E. Moscow, Idaho  83843

April 30, 2018

Appendix A

Calculations
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The volume of the wetwell is based on the formula:

VMIN = TMIN * QOUT/4

Where VMIN =  Minimum storage volume of wet well to hold/gather fluid during pump off
 (gallons)

TMIN  = Minimum cycle time between pump starts (minutes)
QOUT =  Discharge flow rate out of wet well (gpm)

Will look at two conditions, (6) pump starts/hour and (2) pump starts/hour

The discharge piping will be DR 9 HPDE pipe with an ID of 2.676".  We want to keep 
pipe velocity between 2 fps and 7 fps.

QIN  =  10.8 gpm (based on 120 gpcd for wastewater + I/I
QOUT =  45 gpm (one pump on) to maintain a 2.57 fps flow

 90 gpm (both pumps on) to maintain a 5.17 fps flow
Note:  pipe velocities are between 2 fps and 7 fps.

VMIN  ranges from 113 gallons minimum (45 gpm every 10 minutes) to 675 gallons 
maximum (90 gpm every 30 minutes).  Bases on a 5-foot diameter wet well, this would equate 
to a total fluid depth of between 0.769 feet to 4.60 feet.
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Appendix B

Appaloosa Court/Stadium Drive Mobile Home Park Easement
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Appendix C

Appaloosa Court Meteorology Data
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Appendix D

Appaloosa Court Soils and Geology
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Appendix E

Stadium Drive Mobile Home Park Seepage Test Results Report
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Appendix F

Local Well Logs
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Appendix G

Appaloosa Court Pressure Sewer Survey Estimate
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Appendix H

Stadium Drive Water System Inventory
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