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WASTEWATER COLLECTION AND TREATMENT FEASIBILITY STUDY
FOR
PLACERVILLE/FALL CREEK AREA IN SAN MIGUEL COUNTY

P. O. Box 4130,Miramonte Building, Room 301, Telluride, CO 81435

I. INTRODUCTION

The Placerville/Fall Creek study area is located in Section 33, 34, 35 and unincorporated area
080166, Range 11 West, Township 43 and 44 North in San Miguel County, Colorado. The study
area consists of Lower Placerville/San Miguel Canyon, Placerville and Fall Creek areas. The
study area is approximately 3.2 miles long along the Highway 145 in the San Miguel River
valley and bounded on both sides by BLM lands. Most of the study area is located on the north
side of the San Miguel River. Shown on Figure 1.1 is a vicinity map for the Placerville/Fall
Creek study area, and shown on Figure 1.2 is the study area map.

The study area is predominately a sparse residential community with limited commercial
services. Existing residential units and commercial establishments in the study area use wells for
potable water use and individual sewage disposal system (ISDS) for their sewage treatment and
disposal at present. It is recognized that septic system failure can potentially occur as long as this
area is served by ISDS. Due to limited available land in the study area, some of ISDS systems
are located within the Right-of-Way (ROW) of the Highway 145 and they are not allowed to
expand or be replaced within the ROW by the Colorado Department of Transportation (CDOT).
It is reported that CDOT is planning a major highway project within the study area in the near
future. Recent proposed development plans indicate potential growth in the area. To address the
potential future growth, limited site conditions for use of ISDS and for the protection of water
quality and public health, the County requested a feasibility study to evaluate and recommend
the “best” alternatives for wastewater collection and treatment to serve the study area and
identify potential funding sources to implement the project.

IL. DESIGN FLOW AND ORGANIC LOADING ESTIMATES

L, Population Estimate

Based on the information provided by the San Miguel County Planning Department (see
Appendix A), land uses in the study area include residential, commercial, parks and fire station.
The majority of the area is zoned for residential use. Listed in Table 2.1 is a summary of
estimated number of commercial and residential lots and projected populations. Existing and
future commercial establishments are and will be small shops and business with low to moderate
water usage. It is not feasible due to site location and constraints to build larger restaurants or
hotel type developments with high water usage. The Blue Jay PUD is in the process of
constructing a small hotel and restaurant with on-site water and wastewater treatment systems.
Commercial lots consist of a small percentage (18%) of the total lots in the study area and
typically consist of small business and establishments. For this report it was assumed commercial
was equivalent to residential in the population and flow projections. Population was projected
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Figure 1.1 - Vicinity Map of the Placerville/Fall Creek Study Area



based on 2.3 people per household based on 2000 US census data (see Appendix A) for San
Miguel County.
Table 2.1 — Summary of Estimated Lots and Populations

Uses | Place Description ¥ Number | Population Notes
of Lots (People)
50 platted town lots. Theoretically, one
residential or commercial unit per lot for
central sewer system. 50 units are the
Placerville Commercial 50 115 maximum for wastewater system planning.
But due to site constraint and setback
requirements, it was unlikely that 50 units
would be developed.
' | Corner of Hwy 145 & 5 12 2.74 acre parcel zoned for PC. Assuming
2162 0.55 acre per unit.
g Truan PUD 5 11 An automotive repair service, a cabinet
= shop and 4 residential units.
8 Augmentation plan indicates 0.88 acre-foot
Down Valley Park 340 8 water usage per year. This equates 3.4
residential equivalent units (EQR).
Placerville Park/Fire 200 users per day for the restroom in the
Station 3.62%® 8 park. This equates 3.6 EQR
Total 67 EQR Blue Jay PUD is not
Total 67 154 included since they have their own
wastewater facility.
Fall Creek from Sawpit 185 parcels from Sawpit to Down Valley
to Down Valley Park 234 538 Park, 49 lots west of the Park including 12
= and west of the Park lots west of river and 37 lots of east river.
'é‘» Placerville 39 90 39 units in Placerville, R/F Zone.
';qg': Ellerdville/Lower 27 parcels in Ellerdville/Lower Placerville
& | Placerville/San Miguel 30 69 and 3 parcels in San Miguel canyon
R Canyon
Total 303 697 Total 303 residential units. More than one
unit may be allocated on some parcels.
Total Study Area 370 851 Total 370 residential equivalent units.

(1) Down Valley Park EQR Calculation
Annual water usage = 0.88 acre-foot water = 38,333 cubic feet = 206,729 gallons = 786 gallons/day
Each EQR = 2.3 people, 230 gallons/day
Down Valley Park EQR = 786/230 = 3.4
2) Placerville Park EQR Calculation (fixtures in the restrooms will be toilets, sinks and urinals)
Daily users = 200 people.
Assuming each user use 3.0 gallons (toilet per flush 2.5 gallons, urinal per flush 1 gallon, sink per user 0.5 gallon).
Daily water usage = 200 x 3.0 = 600 gallons/day
Placerville Park EQR = 600/230 =2.6
?3) Placerville Fire Station = 1 EQR
“) Locations of the places described are shown on Figure 1.2.

As shown on the Figure 1.2, the study area can be classified into Fall Creek, Placerville and San
Miguel Canyon /Lower Placerville for a total of three (3) sub-areas. Fall Creek sub-area includes
Fall Creek, Truan PUD and Down Valley Park, an area from Sawpit to the west of Down Valley
Park. Placerville sub-area includes Placerville, Placerville Commercial, Placerville Park, Fire
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Station and the corner of Hwy 145 and 62. The San Miguel Canyon/Lower Placerville sub-area
includes Ellerdville/Lower Placerville and the San Miguel Canyon. Using the projected
population in Table 2.1, population for each of the sub-areas is summarized as follows:

a. San Miguel Canyon/Lower Placerville: =69 people

b. Placerville: 115+12+8+90 =225 people

G Fall Creek: 11+8+538 =557 people

d. Total Study Area: =851 people
oA Average Daily Design Flow Estimate

There is no historic wastewater flow data for the study area. In the 1996 “Design Criteria
Considered in the Review of Wastewater Treatment Facilities” manual, Colorado Department of
Public Health and Environment (CDPHE) recommended the average daily per capita flow of
sewage to be not less than 70 gallons nor greater than 100 gallons including normal infiltration.
Since new wastewater collection facilities in the study area is anticipated, excessive infiltration
and inflow (I/I) is unlikely. Using 100 gallons per day per capita flow loading, average daily
flows were estimated as follows:

a. San Miguel Canyon/Lower Placerville Design Flow =69 x 100 = 6,900 gpd
b. Placerville Design Flow = 225 x 100 = 22,500 gpd
e. Fall Creek Deign Flow = 557 x 100 = 55,700 gpd
c. Total Study Area Design Flow = 851 x 100 = 85,100 gpd.

3. Peak Hourly Design Flow Estimate

Peak hourly design flow is used to size hydraulic conveyance systems and lift stations. Peak
hourly design flow is typically developed from peaking factor (PF) if no flow record is available.
Peaking factor may be developed from flowrate records or based on empirical formula, published
curves or data from similar communities. Sear Brown uses the following formula in the Ten
States Standards (1990 edition) to determine peaking factors for municipalities:

PF = (18+P%)/(4+P*%), where P is population in thousands.

a. For San Miguel Canyon/Lower Placerville, P=0.069, then PF = 4.29, therefore,
Peak Hourly Design Flow  =4.29 x 6900 = 29,601 gpd, say 29,600 gpd.

b. For Placerville, P = 0.225, then PF = 4.13, therefore
Peak Hourly Design Flow  =4.13 x 22500 = 92,925 gpd, say 93,000 gpd.

c. For Fall Creek Area, P = 0.557, then PF = 3.95, therefore
Peak Hourly Design Flow  =3.95 x 55700 = 220,015 gpd, say 220,000 gpd.

d. For Whole Study Area, P = 0.851, then PF = 3.84, therefore
Peak Hourly Design Flow  =3.84 x 85100 = 326,784 gpd, say 327,000 gpd.

| e ——
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4, Design Organic Loading Estimate
In the 1994 “Guidelines on Individual Sewage Disposal Systems” edition, CDPHE recommends
0.2 Ibs BODs per person per day unit loading for residential areas. Therefore, design organic

loadings were estimated as follows:

a. San Miguel Canyon/Lower Placerville, Design Organic Loading

=0.2x 69 =14 lbs. BODs/day
b. Placerville, Design Organic Loading =0.2x225 =45 lbs. BODs/day
c. Fall Creek, Design Organic Loading =0.2 x 557 =111 Ibs. BODs/day

d. Whole Study Area Design Organic Loading = 0.2 x 851 =170 Ibs. BODs/day
5. Summary of the Projected Population, Flow and Organic Loadings

Listed below in Table 2.2 are summary of the projected population, flow and organic loadings
for Lower Placerville, Placerville, Fall Creek Area and the whole study area:

Table 2.2 — Summary of the Projected Population, Flow and Organic Loadings

Projected Projected | Estimated | Projected Projected
Population Average Peak Peak Hourly Organic
Areas Daily Flow Factor Flow Loading
(people) (gpd) (gpd) (Ibs.
BODs/day)
San Miguel
Canyon/Lower 69 6,900 4.29 29,600 14
Placerville
Placerville 225 22,500 4.13 93,000 45
Fall Creek Area 557 55,700 3.95 220,000 111
Whole Study Area 851 85,100 3.84 327,000 170

III. WASTEWATER COLLECTION ALTERNATIVES EVALUATIONS

Three collection system alternatives were evaluated in this study. These three alternatives
include conventional gravity sewer system, variable grade sewer system and pressure sewer
system.

1. Conventional Gravity Sewer

Conventional gravity sewer collection system consists of 8” SDR-35 PVC pipes and 48”
diameter manholes. Stub-outs are provided for each residential or commercial unit up to the
property line for service line connection. Minimum grade for 8” sewer line is 0.5%. Minimum
cover requirement for sewer is 5 feet, but preferably 8 for service lines to homes with
basements. The use of conventional gravity sewer is widely accepted because of the performance
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of the gravity sewer is well-established and documented with a well-developed body of
knowledge available for design, construction, operation and maintenance.

Preliminary review of the study area’s topography (USGS map) indicates that the conventional
gravity sewer collection system is generally favorable for use in the majority of the area.
However, because of several potential obstacles, such as high groundwater, rocky condition, and
sparse developments, it may not be economically feasible and could limit the use of the
conventional gravity sewer in the study area.

Conventional sewers are typically costly on a linear foot basis. Where housing is sparse,
resulting in long reaches with many manholes between services, the cost of providing
conventional sewers is often prohibitive. The existing development plan of the study area
indicates Placerville and Fall Creek (at the confluence with San Miguel River) as two cluster
areas. These two clusters appear to be favorable to be served by conventional sewer system
based on the development density.

Based on site conditions, it is likely that rock excavation will be required for conventional sewer
construction. In addition, winter condition requires deep excavation to provide enough cover for
freeze protection. Rock excavation is very expensive, and may further limit wide use of
conventional sewers in the study area.

The entire study area is adjacent to the San Miguel River. Areas of service near the river are
subject to high groundwater conditions which make conventional sewer construction difficult
and expensive.

Soils in the study area consist of Fivepine-Nortez-Rock outcrop complex, Haplaquolls and
Specie gravelly loam. Specie gravelly loam is a deep, well drained and the dominate soil in the
study area. The subsurface layer of this soil is very stony loam. Permeability of this soil is
moderately rapid. The Fivepine-Nortez-Rock soil that is shallow to moderately deep and well
drained, occupies a very small portion of the study area. Permeability of this soil is slow. The
Haplaquolls soil is moderately deep, poorly drained and located on stream flood plains.
Permeability of this soil is moderate. The Specie soil are well suited to residential development,
while the Fivepine-Nortez-Rock and Haplaquolls soils are poorly suited to residential
development. Included in Appendix B are soil condition details in the study area.

Existing utilities, such as gas line, telephone line, cable TV line and fiber optical communication
line may be present in the study area. These existing utility lines could further increase the cost
of the conventional sewer construction due to the need for relocation or protection.

In summary, topography in the study area generally favors conventional sewer systems. But
sparse development, rocky conditions, high groundwater and existing utility lines will limit the
use of the conventional sewer in selected areas. Shown on Figure 3.1 are potential areas that
could be served with conventional sewer.
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25 Variable Grade Sewer

The basic concept of variable grade sewer (VGS) system is that if VGS with a net positive slopes
from the inlet to outlet, wastewater put in the upper end or along the VGS will eventually exit
from the outlet end. The VGS is laid at approximately the same depth below ground surfaces
regardless of the grade. Minimum diameters of the VGS are typically 4 inch. The VGS is used in
conjunction with septic tanks. The use of manhole with VGS is infrequent, usually only at the
major junctions of main lines. Instead, appropriately spaced clean-outs are provided for cleaning
when necessary. Air release risers may be required at or slightly downstream of extreme summits
in the sewer profile. Lift stations are necessary where elevation differences do not permit gravity
flow. Either septic tank effluent pumping (STEP) units or main line lift stations may be used.
STEP units are small lift stations installed to pump septic tank effluent from one or small cluster
of connections to the collector main. Because of the smaller diameters and flexible slopes and
alignment, excavation depths and volumes are typically much smaller than with conventional
sewers, sometimes requiring simply a trenching machine for excavation.

The USGS topography of the study area is not detailed enough to determine if VGS can be used.
However, a site visit (driving through the study area) indicates that the VGS may have very
limited use for this project. Steep grades and quick changes in grade within the study area would
make a VGS layout difficult, possibly requiring several STEP or lift stations. In addition, the use
of the existing home owner’s septic tank (or replacement tank) is required for VGS. It should be
mentioned that based on engineering experience, VGS may have practical application in small
selected areas. However, without knowledge of more detail of topography and inventory of the
existing homeowner septic tanks it would be difficult to recommend use of STEP and /or VGS
systems. The costs for these systems may be prohibitive due to unknowns such as replacement of
individual septic tanks.

3. Pressure Sewer

In pressure sewer systems, raw wastewater from individual residences or buildings is collected
and discharged into a septic tank or a holding tank and then pumped to a pressure or gravity-flow
collector sewer. The onlot discharge piping arrangement includes at least one check valve and
one gate valve to permit isolation of each pressurization system from the main sewer. Pressure
sewer systems generally use smaller pipe diameters than conventional sewers and are operated
with pumping instead of gravity. Pressure sewers are independent of slope, and the systems have
been developed and applied to reduce the high capital cost of sewer systems that have been
designed in accordance with slope and velocity for conventional sewers. Pressure sewer systems
involve a number of pressurizing inlet points and an outlet to a treatment facility or to a
downstream gravity sewer, depending on the application. Automatic air relieve valves are
required at, and slightly downstream of summits in the pressured sewer profiles.

Pressure sewers are cost-effective alternative systems when rock excavation, high groundwater
or unfavorable slopes are encountered for conventional sewers or where homes are spaced
distantly. Pressure sewers are usually less expensive to construct than conventional sewers in
such conditions described above.
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Pressure sewers have many advantages including: 1) there is little or no infiltration, resulting in
reduction in pipe size and less flow for treatment; 2) low cost clean-outs and valve assemblies
are used instead of costly manholes; 3) because pipe size and depth requirements are reduced,
material and trenching costs are significantly lower; 4) there is no strict alignment and slope
requirements, pipes can be laid in any locations and extensions can be made in street ROW at a
relatively low cost without damage to existing structures or utilities; and 5) more flexibility is
allowed in siting the treatment facility. The main disadvantage of the pressure sewer is often
higher O&M costs due to the high number of pumps required for individual use.

Pressure sewer system seems to be a good alternative for some selected areas of the study area
based on lower densities, topography and subsurface conditions (See Figure 3.2). For this study,
pressure sewers without septic tanks (e.g. holding tanks with grinder pumps) will be further
evaluated in this report.

4. Collection System Recommendations

In reviewing the study area site conditions, it is recommended that a combination of
conventional gravity sewers and pressure sewers be used for wastewater collection. The
conventional gravity sewers are recommended for higher density clusters such as Placerville and

some Fall Creek areas. For sparse dwelling areas, pressure sewers are recommended (see Figure
3.1 and 3.2).

IV.  WASTEWATER TREATMENT ALTERNATIVES AND EVALUATIONS

Two options were evaluated for treatment of collected wastewater within the study area. One
option was to have one regional treatment facility to serve the entire study area, the other option
was to have independent treatment facilities to serve the cluster areas. The treatment process
alternatives that were evaluated included the Sequencing Batch Reactor (SBR) system and the
Recirculating Granular Media Filter (RGMF) system. Opinion of probable project costs for each
alternative was based on year 2002 dollar value.

1. Regional Facility Option

The regionalization option will be achieved through formation of a special Sanitation District for
the study area. The new District will retain the control, management, operation and maintenance
of the wastewater collection and treatment facilities. Two potential sites were identified as the
possible regional facility site. Site #1 was identified to be near the north side of Placerville as
shown on Figure 4.1. If the regional facility is located near Site #1, the San Miguel
Canyon/Lower Placerville area will need to be served by a lift station.

Site #2 was identified to be near the confluence of Leopard Creek with the San Miguel River. If
the regional treatment facility is located near Site #2, the San Miguel Canyon area will likely
need to be served by a lift station. It should be noted that no reference was made to a specific site
location for a treatment facility, only areas were mentioned based on advantageous site
conditions and downstream areas to allow gravity flow.
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Both potential site areas must be considered for the 100—year floodplain of the San Miguel River
(see Appendix C for floodplain map). Site #1 and Site #2 areas were evaluated for the regional
facility site based solely on technical perspective and feasibility, other factors that may affect the
site’s feasibility were not considered at this time.

The study area (reference Figure 1.2) is generally sparsely occupied by the residential and
commercial lots with two clusters. One cluster is Placerville as shown on Figure 4.2, the other
cluster is in Fall Creek area at the confluence of the Fall Creek with the San Miguel River as
shown on Figure 4.3. Advantages of the regional facility include:
a. Better resources for management, operation and maintenance of the facility.
b. Generally preferred by regulatory agency. The CDPHE encourages
regionalization of wastewater treatment whenever feasible and economical.

Disadvantages of the regional facility include:
a. Requirement of long interceptor sewer runs to serve the entire study area. High
construction cost due to groundwater, rock excavation and limitations of
construction area and other existing utilities for long sewer run installations.

b. Not cost effective to serve sparse dwelling areas.
C. May be difficult to implement politically because it involves several communities.
d. Requirement to obtain easement or approval for use of the CDOT ROW or other

utility company’s existing easements for sewer installation.
2. Cluster Facilities Option

As described previously in this report, the study area is sparsely populated. It is generally not
cost effective to serve the sparsely developed area due to long reaches of sewer lines. Instead of
providing a regional treatment facility for the entire study area, two independent treatment
facilities can be provided to serve the Placerville and the Fall Creek clusters, respectively as
shown on Figure 4.2 and Figure 4.3. The treatment facility for the Placerville cluster would be
located near the Site #1 area. The Fall Creek cluster comprises approximately 135 EQR units or
311 people including Down Valley Park and Truan PUD. It is unknown at present the
availability of land for the treatment facility site for the Fall Creek cluster. Ideally the facility
would be located just downstream of the Fall Creek cluster as shown on Figure 4.3. It appears
likely that both clusters could be served economically by conventional gravity sewers. The main
disadvantage of the Cluster Facilities Option is that some of existing units and possible future
units outside the cluster areas will have to continue using the ISDS without centralized sewer.
Advantages of the Cluster Facilities Option include:

a. It is cost effective and less expensive to construct due to higher density in the
small cluster areas.

b. It may be easier to get consensus for implementation.

-8 It can serve other less dense areas outside of the clusters if needed in the future
with pressure sewers and/ or VGS.

d. It will provide centralized sewer service for the majority of existing developments

within the study area with lower cost.
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3. SBR Treatment Process Alternative

It is our understanding that effluent from wastewater treatment facility will be discharged to San
Miguel River. The San Miguel River is in the Gunnison and Lower Dolores River Basins and is
classified as Aquatic Life Cold 1, Recreation la, Water Supply and Agriculture. As such,
stringent effluent limits will be required for the wastewater treatment system. The SBR and
RGMF are two treatment systems that are capable of meeting high quality effluent requirements.

SBR is a proven technology and well suited for the wide flow variations that are associated with
small communities. SBR is a packaged fill-and-draw activated sludge treatment process. The
SBR system will consist of a duplex lift station, a mechanical bar screen, two trains of SBR
units, an enclosure building, a sludge holding tank, and a disinfection system. The unit processes
involved in the SBR and conventional activated sludge system are identical. Aeration and
sedimentation/clarification are carried out in both systems. However, the one important
difference is that in SBR operation the processes are carried out sequentially in the same tank.

The SBR system has five steps that are carried out in sequence as follows: (i) fill, (ii) react
(aeration), (iii) settle (sedimentation/clarification), (iv) draw (decant), and (v) idle. Each of the
steps is illustrated by the schematic diagram shown on Figure 4.4 and described in the
following:

(1) Fill: ~ The purpose of the fill operation is to add substrate (raw wastewater) to the
reactor.

(i1) React: The purpose of react is to complete the reactions that were initiated during fill.

(ii1) Settle: The purpose of settle is to allow solids separation to occur, providing a
clarified supernatant to be discharged as effluent.

(iv) Draw: The purpose of draw is to remove clarified treated wastewater from the
reactor. The most popular decant mechanism is floating or adjustable weirs.

(v) Idle: The purpose of idle in a multi-tank system is to provide time for one reactor to
complete its fill cycle before switching to another unit.

A unique feature of the SBR process is that there is no need for a return activated sludge system.
Sludge is typicallys wasted during the settle or idle phases. The wasted sludge will have to be
disposed of in a legally acceptable manner. Typical sludge disposal practices include land
application and landfill. SBR has many advantages including simplicity of operation, capability
of accepting variable organic, hydraulic loadings, and high level nutrients removal, reliability for
high quality effluent, significantly less land and less enclosure requirements than RGMF,
automatic operation using PLC based controls for reduced operator attention and ease of
expansion with modular tankage addition. Disadvantages of the SBR include requirements of
skilled operators and higher O&M cost than RGMF. If properly designed, operated, maintained
and enclosed, the SBR system will produce little odors. Size and performance of the SBR system
will be very similar to the Illium Valley wastewater treatment facility.

4, RGMF Treatment Process Alternative

Recirculating Granular Media Filters are open sand filters designed to recirculate the filtrate for

.
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higher degree of treatment for discharge to surface water. The principal components of a RGMF
include a pre-treatment unit (typically a septic tank or a sedimentation tank), a recirculation tank
with recirculating pumps, free access sand filters with distribution and underdrain piping, and
disinfection system. Shown on Figure 4.5 is the schematic flow diagram of the RGMF system.
Appendix D is reference literatures of the RGMF system. An enclosure building will be required
for the system. As shown Figure 4.5, effluent leaves the pretreatment unit and enters a
recirculation tank large enough to hold one-half to one day’s flow. The pump located in the
recirculation tank is used to dose mixture of the pretreated wastewater and returned filtrate from
the recirculation tank to the sand filters. The pump is typically controlled by a timer. Treated
effluent from the filter returns to the recirculation tank, and when the liquid level in the
recirculation tank reaches the floating ball valve, effluent from the filter is discharged to the
disinfection system for final effluent discharge.

The mechanism of the RGMF treatment is a combination of biological, physical filtration and
chemical adsorption. Sand is the commonly used for filter media, but anthracite, pea gravel,
mineral tailings and bottom ash have also been used as the media. Effective size of the filter
media ranges from 0.10 mm to 1.5 mm with uniformity coefficient less than 4.0. Media depths
commonly used are 2 to 3 feet. Deeper beds tend to provide more complete treatment and more
constant effluent quality.

RGMF is a proven method for providing advanced secondary treatment. It has been used for
treatment of domestic wastewater since the late 1800s. RGMF is well suited to rural
communities and small clusters of homes. Advantages of the RGMF include: 1) moderately
inexpensive to construct; 2) low energy requirements; 3) ease of operation, thus requires
minimum of operation skills; 4) stable operation and high effluent quality; 5) low O&M cost;
and 6) easy to expand with modular design. Disadvantages of the RGMF include: 1) Requires
more land area and much larger building enclosure than SBR; 2) performance varies with
temperature, media used and loadings; and 3) filter media availability will have significant
impact on the capital cost. If properly designed, operated, maintained and enclosed, the RGMF
system would produce very little odors.

5 Summary of Facility Option and Treatment Alternative Evaluations

A. Facility Sites

Based on the evaluations of the Site #1 and Site #2 areas for a regional facility,
site #1 area was recommended for the regional treatment facility, and the SBR
was recommended as the treatment process for the regionalization option. Site #1
area was favored over Site #2 area in that it was more centrally located and
feasible for a regional site. The SBR process was favored over the RGMF process
due to system’s ability to treat larger flows in a smaller footprint. Land area
required for a SBR system was estimated at 6,000 square feet. The cost for
serving the entire study area was estimated at $4.77 million not including
potential easement purchase cost. Estimated O&M cost was $185,000 for the SBR
system.

I‘ 10
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B. Cluster Options

Site #1 area was also recommended for the Placerville cluster facility, and RGMF
was recommended as the treatment process. Land area required for a RGMF was
estimated at 7,500 square feet. The cost for serving the Placerville cluster was
estimated at $1.59 million not including potential easement purchase cost.
Estimated O&M cost for the Placerville cluster RGMF was $62,500 per year.
Similarly, assuming the treatment facility for the Fall Creek cluster is located as
shown on Figure 4.3, and RGMF was recommended as the treatment process.
Land area required for this RGMF was estimated at 10,000 square feet. The cost
for serving the Fall Creek cluster was estimated at $1.5 million not including
potential easement costs. Estimated O&M cost for the Fall Creek cluster was
$67000 per year. Because of the advantages listed above, Cluster Facilities Option
is recommended for the study areas.

Because the 50 Placerville Commercial (PC) units are located in a very
concentrated area, there exists a possibility that a small wastewater treatment
facility may be constructed to serve the PC users only. Estimated cost for a
RGMF system to the PC users was $650,500. Estimated O&M cost for the RGMF
system was $38,500 per year.

C. Treatment Alternatives

For evaluation purpose, the cost for a 22,500 gpd SBR system was estimated at
approximately $1.24 million including land cost to serve the Placerville area.
Annual O & M cost for the treatment facility is estimated to be $130,000
including labor, power, routine maintenance and sludge disposal. Similarly for
evaluation purpose, the cost for a 22,500 gpd RGMF system was estimated at
approximately $780,000 to serve the Placerville area. Additional cost may be
required for potential easement purchase for the facility. Annual O & M cost for
the treatment facility is estimated to be $62,500 including labor, power, routine
maintenance and sludge disposal. Shown in Table 4.1 is a summary of the cost
for SBR and RMF systems.

Table 4.1 — Summary of the Estimated Costs for SBR and RMF Systems

SBR System RGMF System
System Cost $1.24 million $780,000
Annual O&M Cost $130,000 $62,500

Note: For evaluation purpose the costs for both SBR and RGMF were estimated based on the Placerville
flow 22,500 gpd. Additional cost for collection system and easement purchase were not included.

It can be seen from Table 4.1 that RGMF system is less costly to construct and
operate and maintain than the SBR system for 22,500 gpd flow. SBR is a
mechanical system and is energy intensive compared to a RGMF system. The
SBR system is an activated sludge process with PLC based operational control,
and as such requires skilled operators compared to the RGMF system. Both
systems require pretreatment. For SBR, typical pretreatment is fine bar screen
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and/or grit chamber. A septic tank or a pretreatment tank is required for the
RGMF system. Overall, the RGMF system is more suitable than the SBR system
for the Cluster Facilities option based on demographics, site characteristics and
operational constraints for the study area. However, the SBR system appears to be
more suitable than the RGMF system for the Regional Facility Option based on
higher flow requirement and site constraints. In addition, construction cost for the
SBR is less sensitive to flow changes. The RGMF construction cost is very
sensitive to flow changes because typical design loading for RGMF is 4
gpd/square feet, and a small change in flow will directly affect the RGMF size
and land area requirement.

V. RECOMMENDATIONS

Based on USGS topography map of the study area, it is recommended that a combination of
conventional gravity sewer and pressure sewer be used for the wastewater collection system for
the study area. It is also recommended that two separate independent RGMF facilities be used to
serve Placerville cluster and the Fall Creek cluster, respectively as shown on Figure 4.2 and
Figure 4.3.

Technically, the entire study area is feasible for centralized sewer service. However, from the
financial perspective, Cluster Facilities Option is recommended since it will require lower

construction cost and lower annual O&M cost. The following is a summary of cost estimates:

Table 5.1 — Project Summary

Alternatives Design Flows | Project Cost | O&M Cost Treatment System
(gpd)
Regional Facility 85,100 $4.77million $185,000 SBR system
Placerville Cluster 22,500 $1.59 million $62,500 RGMEF system
Fall Creek Cluster 31,100 $1.50 million $67,000 RGMEF system
Placerville 11,500 $0.65 million $38,500 RGMF system
Commercial
Note: 1. The estimated costs include collection system cost and land cost, but easement purchase costs were not
included.
2 Does not include homeowner individual costs for connecting to sewer main and abandonment of ISDS.

VI. POTENTIAL FUNDING SOURCES

There are various ways to fund the wastewater projects for small communities including grants,
low interest loans, bonds, user fees and tap fees. Potential funding sources from the Federal and
State governments include:

e State Revolving Fund (SRF) Loans: Under the Federal Water Quality Act of 1987, EPA
provides each state with startup money to establish the SRF loan program. SRF loans are low
interest, available to towns for constructing wastewater treatment facilities. Loan repayments
go directly back into the program to be loaned to other communities.

| v
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Community Development Block Grant (CDBG): CDBG is a state administered,
federally-funded program. Grants are provided to “non-entitlement” municipalities and
counties for public facilities which principally benefit low and moderate income persons.
Districts and private entities are eligible sub-recipients of municipalities and counties.
Economic Development Administration (EDA) Grants: EDA are federal grants providing
help for distressed communities to attract new industry, encourage business expansion,
diversify their economies.

CDPHE Water Quality Control Division Sewage Treatment Construction Grants: This is
a state grant available for small communities for sewage treatment processes. Appropriations
are made by the State legislature from capital construction funds. Financial need is certified
by the Division of Local Government.

Energy & Mineral Impact Assistance Fund: This state fund is in the form of
discretionary grants for basic infrastructure and community development. Low interest loans
are available for water and wastewater projects only. By statute, municipalities, counties,
special districts are eligible recipients of grants/loans. Priority consideration is given to those
areas socially or economically impacted by the development, processing or conversion of
fuels and minerals.

USDA Rural Development (RD) Fund: The RD awards grants and loans to needy
communities under 10,000 population for construction and replacement of water and
wastewater facilities. Communities can receive a loan and grant combination, with
percentages based on certain requirements, such as median incomes, health hazard
elimination and annual debt service charges.

Farmers Home Administration (FmHA) Loan/Grant: The FmHA provides loans and
grants to rural communities for wastewater treatment facilities. These loans and grants can be
used to build, repair, improve or change a facility according to the community needs.

Water Pollution Control Revolving Fund (WPCRF):  The WPCREF is a low-interest loan
program for funding government agencies or special district whose projects will correct
water quality problems.

Hardship Grants Program for Rural Communities: This a limited federal grant that is
available for small, disadvantaged, rural communities for planning, design and construction
of publicly owned treatment facilities or alternative wastewater services.

Private Activities Bonds (PAB): Tax exempt private activity bond allocations are available
to municipalities and counties as issuing authorities. These entities can in turn issue bonds or
other obligations to private entities with interest exempt from federal income taxation.

I‘
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Jannary 20, 2003

John Mc Gee

Sear Brown, Inc.

209 S. Meldrum

Fort Collins, CO 80521

Dear John: 5

['have attached copies of the zone districts for the following par¢els. Each zone district
has different uses allowed by right or by review. The nses or number of units can change
by a review process. 15 of the parcels are in the Residential (R) Zone District and have a
possibiliry of further subdivision with central water or sewer. Tl:e majority of the parcels
are in the Forestry, Agriculture and Open (F) Zone District, which requires a 35-acre
minimum lot size, and are substandard size parcels. :

To calculate density the County uses the 2000 Census _populaltiojn numbers of 2.3 people
per unit. :

COMMERCIAL USES

Placerville Commercial (PC)

Placerville Residential zoning currently allows one unit per five platicd town Jots (18,750 sq.
f.) with or without a central sewer system. Both the Master Plan and Land Use Code would
have to be amended to allow higher density.

Use 5o (Placerville Commercial zoning currently allows one residential unit or one commercial unit
: . .+ !per2 piatted town lots (7,500 sq. f.) and would allow_one unit per platted town lot (3,750

o Resides ‘2q. ft) if a central sewer system were installed. There are 50 platted PC lots with 29

Lukpil \,, (buildings, including residences. Current zoning would allow only 4 more units without
73 e/ (demolition‘ of existing buildings.
X
The comer of Sate FHighways 145 and 62 has a 2.74-acre parcel zoned PC. There are no
active uses on the parcel at this rime. This parcel has the right to one residential unit or one
commercial unit. A Planned Unit Development approval would be necessary to divide the

parcel in1o lots for multiple uses.
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Blue Jav PUD - Motel & Café

The 8,000 square foot Blue Jay is currently under construction. They 6,000 square foot 13-
room motel and 2,000 square foot restaurant have {heir own wastewater freatment facility.”
The current system is designed for an average daily flow of 7,600 gpd peak flaw and 5,070
gpd average flow. This facility may be tapped into/and or expanded for other residential
units in the future with further County and State review, but may not have a large enough
parcel to accommaodate future expansion.

Truan PUD

The Truan PUD consists of an Automative Repair Service, a lar%e storage building and
has zoning for 4 residential units. These are all on septic (or will be on septic).

Down Valley Park

|
The Down Valley Park is under construction and has approval for a septic system to
service the park facilities. This has not yet been constructed. !

Placerville Park/Placerville Five Station

The Placerville Park currently uses out houses. Thereis a possxbl ity the park will tie into
the Fire Station septic system in the future.

RESIDENTAL USES

Fall Creek from Sawpit to Down Valley Park

183 Parcels

Placerville Residential/F Zane District from Down Vallev Park to Western
Placervillie

12 lots west of river, 37 lots east of river.

Placerville Residential has approximately 39 units (25 exist, potential for approx.
mare).

Ellerdville/Lower Placerwville

27 parcels |

San Misuel Canvon West af Lower Placerville

3 parcels
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Please call the Planning Department if you have further questions.
I

Sincerely,
| R o dlnsor—
Karen Henderson, Associate Planner

[rexv/word/Flacerville.wastewater.memo]
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American FactFinder

DP-1. Profile of General Demographic Characteristics: 2000

‘U.S. Census Bureau '

Data Set: Census 2000 Summary File 1 (SF 1) 100-Percent Data

Geographic Area: San Miguel County, Colorado

NOTE: For information on confidentiality protection, nonsampling error, and definitions, see
http://factfinder.census.gov/home/en/datanotes/expsfiu.htm.

Page 1 of 3

American FactFindel’
Main | Search | Feedback | FAQs | Gio:

Subject Number Percenrl
Total population 6,594} 100.0
SEX AND AGE
Male 3,607 54.7
Female 2,987 45.3]
Under 5 years 299 4.5
5 to 9 years 339 5.1
10 to 14 years 311 4.7
15 to 19 years 333 5.1
20 to 24 years 534 8.1
25 to 34 years 1,557 23.6
35 to 44 years 1,296 19.7
45 to 54 years 1,183 17.9
55 to 59 years 352 5.3
60 to 64 years 168 2.5
65 to 74 years 154 2.3
75 to 84 years 49 0.7]
85 years and over 19 0.3
Median age (years) 34.2 (X)
18 years and over 5,431 82.4]
Male 3,032 46.0|
Female 2,399 36.4|
21 years and over 5,255 79.7|
62 years and over 312 4.7
65 years and over 222 3.4
Male 129 2.0|
Female 93 1.4
RACE
One race 6,521 98.9]
White 6,170 93.6
Black or African American 19 0.3
American Indian and Alaska Native 56 0.8
Asian 49 0.7
Asian Indian 25 0.4
Chinese 0 0.0
Fuipino 7| 0.1
Japanese 4 0.1
Korean 8 0.1
Vietnamese 1 0.0
Other Asian ! 4 0.1
Native Hawaiian and Other Pacific Islander 5 0.1
Native Hawaiian 4] 0.1
Guamanian or Chamorro 0O} 0.0
Samoan 0| 0.0)
Other Pacific Islander 2 1 0.0
Some other race 222 3.4
[TWO or more races 73 1.1
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American FactFinder Page 2 of 3
Subject Number Percen
Race alone or in combination with one or more other races ?

\White 6,239 94.6
Black or African American 26 0.4
lAmerican Indian and Alaska Native 82 1.2
IAsian 67 1.0
Native Hawaiian and Other Pacific Islander 7| 0.1
Some other race 247 3.7
HISPANIC OR LATINO AND RACE
Total population 6,594 100.0
Hispanic or Latino (of any race) 439 6.7
Mexican 328 5.0
Puerto Rican 12 0.2
Cuban 15 0.2
Other Hispanic or Latino 84 1.3
Not Hispanic or Latino 6,155 93.3
White alone 5,959 90.4
RELATIONSHIP
Total population 6,594{ 100.0
In households 6,577 99.7
Householder 3,015 45.7
Spouse 1,156 17.5
Child 1,243 18.9
Own child under 18 years 1,101 16.7
Other relatives 121 1.8
Under 18 years 33 0.5
Nonrelatives 1,042 15.8
Unmarried partner 273 4.1
In group quarters 17, 0.3
Institutionalized population 17 0.3
Noninstitutionalized population 0 0.0
HOUSEHOLDS BY TYPE
Total households 3,015 100.0
Family households (families) 1,42 47.2
With own children under 18 years 687 22.8
Married-couple family 1,156 38.3
With own children under 18 years 497 16.5
Female householder, no husband present 1644 5.4
With own children under 18 years 131 4.3
Nonfamily households 1,591 52.8
Householder living alone 986 32.7]
Householder 65 years and over 75| 2.5
Households with individuals under 18 years 722 23.9
Households with individuals 65 years and over 180 6.0
IAverage household size 2.18 (X)
IAverzce family size 2.77 (X)),
HOUSING OCCUPANCY
Total housing units 5,197 100.0,
Occupied housing units 3,015 58.0
\Vacant housing units 2,182, 42.0
For seasonal, recreational, or occasional use 1,741 33.5
Homeowner vacancy rate (percent) 2.6 (X),
Rental vacancy rate (percent) 14.4) (X)
HOUSING TENURE
Occupied housing units 3,015 100.0
Owner-occupied housing units 1,556 51.6
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American FactFinder Page 3 of 3
Subject Numben Percentl ‘
Renter-occupied housing units 1,459 48.4
IAverage household size of owner-occupied unit 2.27] (X)

IAverage household size of renter-occupied unit 2.09 (X)

(X) Not applicable

1 Other Asian alone, or two or more Asian categories.

2 Other Pacific Islander alone, or two or more Native Hawaiian and Other Pacific Islander categories.
3 In combination with one or more other races listed. The six numbers may add to more than the total population and the six
percentages may add to more than 100 percent because individuals may report more than one race.
Source: U.S. Census Bureau, Census 2000 Summary File 1, Matrices P1, P3, P4, P8, P9, P12, P13, P17, P18, P19, P20,

P23, P27, P28, P33, PCT5, PCT8, PCT11, PCT15, H1, H3, H4, H5, H11, and H12.
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41--Fivepine-Nortez—-Rock outcrop complex, 12 to 30 percent slopes.
This map unit is on mesa side slopes. The native vegetation is mainly
grasses, shrubs, and ponderosa pine. Elevation is 7,400 to 8,500
feet. The average annual precipitation is 17 to 19 inches, the
average annual air temperature is 41 to 43 degrees F, and the average
frost-free period is 70 to 80 days.

This unit is 40 percent Fivepine loam, 36 percent Nortez |loam, and
20 percen% Rock outcrop. The Fivepine soil occurs under forested
areas and the Nortez soil occurs under grasses and shrubs. (fig. 7D
The components of this unit are so intricately intermingled that it
was not practical to map them separately at the scale used.

Included in this unit is about S percent Acree soils and S percent
soils that are similar to these Fivepine and Nortez soils but hav?
less than 35 percent clay in the control section,

The Fivepine soil is shallow and well drained. It formed in
residuum derived dominantly from sandstone. Typically, the surface
layer is reddish brown loam about 5 inches thick. The upper 4 inches
of the subsoil is reddish brown clay loam. The lower 6 inches is
reddish brown clay. Hard sandstone is at a depth of 15 inches. In
some areas the surface layer is gravelly or cobbly loam.

Purmynh#ﬁ&ty of - the Fivepine soil is slow. Available water

capacity i;:@iry low, Effective rooting depth is 10 to 20 inches.

=

Runoff

y<rapid, and the hazard of water erosion is very high.



The Nortez soil is moderately.Qeep and well drained. It formed in
alluvium derived dominantly from sandstone and shale. Typically, the
surface layer is dark brown loam about 8 inches thick. The upper 10
inches of the subsoil is brown cobbly clay loam. The lower 6 inches
is light brown clay loam. The substratum is pinkish white loam 8
inches thick. Hard sandstone bedrock is at a depth of 32 inches. In
some areas the surface layer is gravelly, cobbly or stony loam.

Permeability of the Nortez soil is moderately slow. Available
water capacity is low. Effective rooting depth is 20 to 40 inches.
Runoff is very rapid, and the hazard of water erosion is very high.

Rock outcrop consists of exposed bedrock. Areas are moderately
steep to steep. They occur as 16 to S0 foot escarpments and as
scattered outcrops 1 inch to 12 inches above ground level.

This unit is used for livestock grazing in summer and fall agd for
wildlife habitat.

This unit provides wildlife habitat for mule deer, elk, rabbits,
hawks, and eagles.

The potential plant community on the Fivepine soif.is mainly
ponderosa pine, with an understory of Gambel oak, prairie Jjunegrass,
mountain muhly, and elk sedge. The average annual production of air-
dry understory vegetmtion is about 1,200 pounds per acre.

If the conditiqggnf the unde?story deteriorates, cheatgrass,
rabbitbruné§lﬂd Cigﬁgi thistle iﬁcreases. Where the understory is in
poor condiéﬁﬁ‘i.thiad plants are dominant. Grazing should be managed
so that th; desirabl;‘ba|ance of species is maintained in the plant
community. fhe managemant practices suitable for use on this unit are

proper grazing use and a planned grazing system.



o
o

The Fivepine soil is suited to the production of ponderosa pine.
It can produce about 52 cubic feet of merchantable timber per acre per
year from a fully stocked stand of trees. The site index for Fivepine
averages 67. The main concerns in producing and harvesting timber arse
proper grazing management, shallow effective rooting depth, and
equipment |imitation. Brushy plants, such as Gambe!l oak, |limit
natural regeneration of ponderosa pine.

The potential plant community on the Nortez soil is mainly Gambel
oak, elk'sedge, nodding brome, and western snowberry. The average
annual production of air-dry vegetation is about 800 pounds per acre.

If the condition of the range deteriorates, rabbitbrush, Canada
thistle, and cheatgrass increaséi Where the range is in poor
condition, these plants are dominant. Grazing should be mﬁnaged $0
that the desirable balance of species is maintained in theAp!ant:
community .

If the range vegetation is seriously deteriorated, seeding is

needed. For successful seeding, a seedbed should be prepared and the

seeds drilled. The plants selected for seeding should meet the
seasonal requirements of |ivestock or wildlife, or both.
The management practices suitable for use on this soil are a

planned grazing system, proper woodland grazing, and woodland

management. ,B(ythﬁggaagement improves deteriorated areas of range

i
.

that are producing mome woody shrubs than were present in the

potential Ejinf éanmunity.



Following harvesting, if the s{ﬁe is not adequately prepared,
competition from undesirable plants can prevent or prolong natural or
artificial reestablishment of trees. The very low available water
capacity generally influences seedling survival in areas where
understory plants are numerous.

This unit is poorly suited to recreational development. It is
limited mainly by slopes greater than 15 percent and depth to rock.

This unit 1s poorly suited to homesite development. The main
Iimitatio%s are depth to bedrock and slopes greater than 15 percent.

This map unit is 1n capability subclass VIIs, nonirrigated. The
Fivepine soil is in Ponderosa Pine woodland site and the Nortez soil

is in Pine Grassland #255 range site.
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S5l1--Haplaquolls, O to 3 percent slopes. These moderately deep and

12/88

deep, poorly drained soils are on stream flood plains, minor
intermittent streams, and sloughs. They formed in recent alluvium.
The native vegetation is mainly sedges, cattails and rushes.

IKlevation is 6,800 to 8,200 feet. The average annual precipitation is
15 to 17 inches, the average annual air temperature is 41 to 45
degrees F,” and the average frost-free period is 70 to 110 days.

No one profile typifies Haplaquolls, but one commonly observed the
surface layer is grayish brown loam 21 inches thick. The upper part
of the substratum is light gray cdbbly sandy loam 8 inches thick. The
lower part to a depth of 60 inches or more is pale brown very gravelly
sandy clay loam. In some areas the surface layer is fine sandy loam.

Included in this unit are small areas of Callan soils, Gurley
soils, and Mitch soils. Permeability of the Haplaquolls soil is
moderate. Available water capacity is moderate. Effective rooting
depth is 20 to B0 inches. Runoff is slow, and the hazard of water
erosion is slight. |

Haplaquolls soils have a water table at or near the surface

throughout much of the year and are frequently flooded.

This unit is used for livestock grazing and wildlife habitat.

718



The potential plant community on this unit is mainly tufted
hairgrass, Nebraska sedge, and slender wheatgrass. Grazing should be
managed so that the desirable balance of species is maintained in the
plant community. The management practices suitable for use on this
unit are proper grazing use and a planned grazing systeﬁ.

This unit provides wildlife habitat for waterfowl.

This unit is poorly suited to homesite development. The main

[imitations are high water table and frequent flooding.

This map unit is in capability subclass Vw, nonirrigated. No site

assigned.
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98--Specie gravelly loam, 5 to 15 percent slopes. This deep, well
drained soil is on alluvial fans and terraces. The native vegetation
is mainly ponderosa pine, oakbrush, grasses, and forbs. Elevation is
7,000 to 8,500 feet. The average annual precipitation is 16 to 18
inches, the average annual air temperature is 41 to 43 degrees F, and
the average frost-free period is 70 to 90 days.

Typically, the surface is covered with a mat of pine needles and
twigs 1 inéh thick. The surface layer is dark reddish brown gravelly
loam 3 inches thick. The subsurface layer is reddish brown very stony
loam 13 inches thick. The underiying material to a depth of 60 or
more inches is reddish brown extremely gravelly loam.

Included in this unit is about 10 percent =zoils similar to Sapeha
soils but have less than 35 percent clay in the particle-size control
section.

Permeability of this Specie soil is moderately rapid. Available
water capacity is low. Effective rooting depth is 60 inches or more.
Runoff is medium, and the hazard of water erosion is moderate.

This unit is used for livestock grazing and wildlife.

The potential piant community on this unit is mainly western
wheatgrass, Indian ricegrass, bottlebrush squirreltail, true
mountainmahogany, and mountain big sagebrush. The average annual
production of air—-dry vegetation is about 800 pounds per acre.
| Ig the conéition of the range deteriorates, cheatgrass, cactus,
Canada thistle increase. Where the range is in poor condition, these
plants are dominant. Grazing should be managed so that the desirable

balance of species is maintained in the plant community.

BEo



The management practices suitable for use on this unit are proper

grazing use and a planned grazing system. Brush management improves

deteriorated areas of

were present in the potential plant community.

This
raptors.
This
This

This

unit provides wildlife habitat for mule deer, elk, and

unit is well suited to recreational dz:velopment.
unit is well suited to homesite davelopment.
map unit is in capability subclass Vle, nonirrigated. It

in the Loamy Slopes #303 range site.

range that are producing more woody shrubs than
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The Recirculating Sand Filter: (or multiple pass sand filter) is typically used in a
commercial/communal applications (usually with larger flows) and has an expos<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>