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1.0 SUMMARY

Project Location

The project lies in portions Section 32, Township 12 South, Range 64 West of the 6" Principal
Meridian in El Paso County, Colorado. The site is located approximately two miles northeast of
Falcon, Colorado.

Project Description

Total acreage involved in the project is approximately three hundred and seven acres. The
proposed site development consists thirty-eight Rural Residential Lots, three hundred and sixty-
two Urban Residential Lots, Commercial Lots, Industrial Lots and Open Space. The
development will utilize municipal sewer and water on the Urban Residential, Commercial and
Industrial Areas, and individual water wells and on-site wastewater treatment systems on the
Rural Residential Lots. The existing house is to remain.

Scope of Report

This report presents the results of our geologic evaluation and treatment of engineering geologic
hazard study.

Land Use and Engineering Geology

This site was found to be suitable for the proposed development. Areas were encountered
where the geologic conditions will impose some constraints on development and land use.
These include areas of shallow bedrock, expansive soils, artificial fill, erosion, floodplain,
ponded water, shallow groundwater, seasonal shallow groundwater and potentially seasonally
shallow groundwater areas. Based on the proposed development plan, it appears that these
areas will have some impact on the development. These conditions will be discussed in greater
detail in the report.

In general, it is our opinion that the development can be achieved if the observed geologic
conditions on site are either avoided or properly mitigated. All recommendations are subject to

the limitations discussed in the report.
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2.0 GENERAL SITE CONDITIONS AND PROJECT DESCRIPTION

The site is located in portions Section 32, Township 12 South, Range 64 West of the
6™ Principal Meridian in El Paso County, Colorado. The site is located approximately two miles
northeast of Falcon, Colorado, north of Highway 24 and Judge Orr Road. The location of the
site is as shown on the Vicinity Map, Figure 1.

The topography of the site is generally gradually to moderately sloping to the east-southeast.
The drainages on site flow in a southerly direction through the eastern and western portions of
the site. Several ponds are located in the western portion of the site along the mapped wetlands
area. Water was observed in two ponds, and portions of the drainages in the eastern portion of
the site at time of this investigation. Several seasonally wet and potentially seasonal wet areas
are located in the eastern and western portions of the site. The site boundaries are indicated on
the USGS Map, Figure 2. Previous land uses have included grazing and pasture land. The site
contains primarily field grasses, weeds, cacti, and yuccas, with areas of scattered trees along
the drainages and ponds. Site photographs, taken June 20, 2018, are included in Appendix A.

Total acreage involved in the proposed development is approximately three hundred and seven
acres. Rural and Urban single-family residential lots are proposed along the northern and
western portions of the site; Industrial areas are proposed in the east-central portion of the site;
Commercial areas are proposed in the southern portion; and open space along the drainage
area in the western portion of the site. The one-acre or smaller lots will be serviced municipal
sewer and water, and the two and half-acre lots will have individual water wells and on-site
wastewater treatment systems. The proposed Sketch Plan is presented in Figure 3.

3.0 SCOPE OF THE REPORT

The scope of the report will include the following:

e A general geologic analysis utilizing published geologic data. Detailed site-specific
mapping will be conducted to obtain general information in respect to major geographic
and geologic features, geologic descriptions and their effects on the development of the
property.
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4.0 FIELD INVESTIGATION

Our field investigation consisted of the preparation of a geologic map of any bedrock features
and significant surficial deposits. The Natural Resource Conservation Service (NRCS),
previously the Soil Conservation Service {(SCS) survey was also reviewed to evaluate the site.
The position of mappable units within the subject property are shown on the Geologic Map. Our
mapping procedures involved both field reconnaissance and measurements and air photo
reconnaissance and interpretation. The same mapping procedures have also been utilized to
produce the Engineering Geology Map which identified pertinent geologic conditions affecting
development. The field mapping was performed by personnel of Entech Engineering, Inc. on
June 20, 2016.

Eight Test Borings were drilled on the site to determine general soil and bedrock characteristics.
Two Test Pits were excavated in the area of the lots that will have individual on-site wastewater
treatment systems. The locations of the test borings and test pits are indicated on the
Development Plan/Test Boring Location Map, Figure 3. The Test Boring and Test Pit Logs are
presented in Appendix B. Results of this testing will be discussed later in this report.

Laboratory testing was also performed on some of the soils to classify and determine the soils
engineering characteristics. Laboratory tests included grain-size analysis ASTM D-422,
Atterberg Limits ASTM D-4318, volume change testing using FHA Swell and
Swell/Consolidation Tests. Sulfate testing was performed on select samples to evaluate
potential for below grade concrete degradation due to sulfate attack. Results of the laboratory

testing are included in Appendix C. A Summary of Laboratory Test Results is presented in
Table 1.

5.0 SOIL, GEOLOGY AND ENGINEERING GEOLOGY

5.1 General Geology

Physiographically, the site lies in the western portion of the Great Plains Physiographic
Province. Approximately seventeen miles to the west of the site is a major structural feature

known as the Rampart Range Fault. This fault marks the boundary between the Great Plains
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Physiographic Province and the Southern Rocky Mountain Province. The site exists within the
southeastern edge of a large structural feature known as the Denver Basin. Bedrock in the area
tends to be very gently dipping in a northwesterly direction (Reference 1). The rocks in the area
of the site are sedimentary in nature and typically Upper Cretaceous in age. The bedrock
underlying the site consists of the Dawson Formation. Overlying this formation are
unconsolidated deposits of man-made fill soils, residual soils from in-situ weathering of the
bedrock, and alluvial soils of Quaternary Age. The alluvial soils were deposited by water on site
and as stream terraces along the drainages located on the site. Man-made soils exist as
earthen dams located in the western portion of the site. The site's stratigraphy will be discussed
in more detail in Section 5.3.

5.2 Soil Conservation Survey

The Natural Resource Conservation Service (Reference 2), previously the Soil Conservation
Service {Reference 3) has mapped two soil types on the site (Figure 4). In general, the soils
classify as gravelly sandy loam and sandy loam. The soils are described as follows:

Type Description
19 Columbine gravelly sandy loam, 0 to 3% slopes
83 Stapleton sandy loam, 3 to 8% slopes

Complete descriptions of each soil type are presented in Appendix D. The soils have generally
been described to have rapid to very rapid permeabilities. Possible hazards with soil erosion
are present on the site. The erosion potential can be controlled with vegetation. The majority of
the soils have been described to have slight to moderate erosion hazards.

5.3 Site Stratigraphy

The Falcon Quadrangle Geology Map showing the site is presented in Figure 5 (Reference 4).

The Geology Map prepared for the site is presented in Figure 6. Five mappable units were
identified on this site which are described as follows:

Qaf Artificial Fill of Holocene Age: These are recent deposits of man-made fill. They
are associated with the man-made dams located in the western portion of the site.
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Qas

Qaz

Qaa

Tda

These are located within a proposed open space area and will be avoided by future
development. Additionally, erosion berms were observed in places on the property
that have not been mapped on Figure 6.

Alluvium One of Late Holocene Age: These are water deposited sands, gravels
and silts with minor clay lenses typically located along active stream channels and
low stream-terrace deposits on the site. Alluvium One is correlative to the Post-Piney
Creek Alluvium of the Denver area.

Alluvium Two of Early Holocene Age: These materials consist of water deposited
alluvium, typically classified as a silty to well-graded sand, brown to dark brown in
color and of moderate density. Alluvium Two is correlative to the Piney Creek
Alluvium of the Denver area.

Alluvium Three of Late Pleistocene Age: These materials consist of lower stream
terrace deposits, typically classified as silty to clayey gravelly sands. This deposit is
usually highly stratified and may contain lenses of silt, clay, or cobbles. Alluvium
Three is correlative to the Broadway Alluvium of the Denver area.

Dawson Arkose of Paleocene to Eocene Age: The Dawson Arkose typically
consists of arkosic sandstone with interbedded fine-grained sandstone, siltstone and
claystone. Overlying this formation is a variable layer of residual soil. The residual
soils were derived from the in-situ weathering of the bedrock materials on-site. These
soils consisted of silty to clayey sands and sandy clays.

The soils listed above were mapped from site-specific mapping, the Geologic Map of the Falcon
Quadrangle distributed by the Colorado Geological Survey in 2012 (Reference 4), the Geologic
Map of the Pueblo 1° x 2° Quadrangle, distributed by the US Geological Survey in 1978
(Reference 5). The Test Borings and Test Pit were also used in evaluating the site and are
included in Appendix B. The Geology Map prepared for the site is presented in Figure 6.
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5.4 Soil Conditions

The soils encountered in the Test Borings can be grouped into four general soit types. The soils
were classified using the Unified Soil Classification System (USCS).

Soil Type 1, classified as silty to slightly silty sand (SM, SM-SW), was encountered in all of the
test borings at the existing ground surface and extending to depths ranging from one foot to 19
feet bgs. These soils were encountered at loose to dense states and at moist conditions. The
majority of the soils were encountered and medium dense states. Samples tested had 8 to 32
percent of soil size particles passing the No. 200 Sieve. Atterberg Limits Testing resulted in the
sand being non-plastic. Sulfate testing resulted in 0.01 percent sulfate by weight indicating the
sand exhibits negligible potential for below grade concrete degradation.

Soil Type 2, classified as very clayey sand (SC), was encountered in Test Boring No. 2 at 14
feet and extended to 19 bgs. These soils were encountered at medium dense states and moist
conditions. Samples tested had 47 percent of soil size particles passing the No. 200 Sieve.
Atterberg Limits Testing resulted in a liquid limit of 30 and a plastic index of 14. FHA Swell
testing resulted in expansion pressure of 940 psf, indicating a low to moderate expansion
potential.

Soil Type 3, classified as silty to slightly silty sandstone and clayey sandstone (SM, SM-SW,
SC), was encountered in six of the eight test borings at depths ranging from one foot to 19 feet
bgs and extending to depths ranging from 16 feet to the termination of the test borings (20 feet).
The sandstone was encountered at very dense states and at moist conditions. Samples tested
had 7 to 42 percent of soil size particles passing the No. 200 Sieve. Atterberg Limits Testing on
selected samples resulted a liquid limit of 37 and a plastic index of 15, and non-plastic resuits.
Swell/Consolidation Testing resulted in the sandstone having a consolidation of 0.7 percent.
Sulfate testing resulted in 0.00 to 0.01 percent sulfate by weight indicating the sandstone
exhibits negligible potential for below grade concrete degradation.

Soil Type 4, classified as sandy to very sandy claystone (CL), was encountered in five of the
test borings at depths ranging from 7 to 19 feet bgs and extending to the termination of the test
borings (20 feet). The claystone was encountered at hard consistencies and at moist conditions.
Samples tested had 53 to 87 percent of soil size particles passing the No. 200 Sieve.
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Swell/Consolidation Testing resulted in an expansion of 1.3 percent, which indicates the
claystone exhibits a low to moderate expansion potential. Atterberg Limits Testing resulted in a
liquid limit of 30 and a plastic index of 11.

The Test Boring Logs are presented in Appendix B. Laboratory Test Results are presented in
Appendix C. A Summary of Laboratory Test Results is presented in Table 1. The depth to
bedrock is summarized in Table 2.

5.5 Groundwater

Groundwater was encountered in six of the test borings at depths ranging from 8.5 to 12 feet,
groundwater was not encountered in the remaining borings which were drilled to 20 feet.
Groundwater was encountered in Test Pit No. 2 at 5 feet. The depth to groundwater is
summarized on Table 2. Areas of ponded water, seasonal shallow groundwater water, and
potential seasonal shallow groundwater have been mapped along the drainages on-site. These
areas are discussed in the following sections. Fluctuation in groundwater conditions may occur
due to variations in rainfall and other factors not readily apparent at this time.

It should be noted that in the sandy materials on-site, some groundwater conditions might be
encountered due to the variability in the soil profile. Isolated sand and gravel layers within the
soils, sometimes only a few feet in thickness and width, can carry water in the subsurface.
Groundwater may also flow on top of the underlying bedrock. Builders and planners should be
cognizant of the potential for the occurrence of such subsurface water features during
construction on-site and deal with each individual problem as necessary at the time of
construction.

6.0 ENGINEERING GEOLOGY - IDENTIFICATION AND MITIGATION
OF GEOLOGIC HAZARDS

As mentioned previously, detailed mapping has been performed on this site to produce an
Engineering Geology Map Figure 6. This map shows the location of various geologic conditions
of which the developers should be cognizant during the planning, design and construction
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stages of the project. These hazards and the recommended mitigation techniques are as
follows:

Artificial Fill

These are recent man-made fill deposits associated with the dams located in the western
portion of the site. This area is located in a proposed open space area and will be avoided by
the development. One dam is in the area of a proposed roadway. It is anticipated that this dam
will be removed and replaced with controlled fill during the site grading process. Areas of fill
other than these mapped may be encountered, particularly associated with erosion berms.

Mitigation: The earthen dams lie within defined drainages and should be avoided as building
sites. The fill on this site is considered uncontrolled for construction purposes. It is anticipated
the erosion berms would be mitigated during site grading or could be penetrated by foundations.
Any uncontrolled fill encountered beneath foundations will require removal and recompaction at
a minimum of 85% of its maximum Modified Procter Dry Density, ASTM D-1557.

Collapsible Soils

The majority of the soils encountered on-site do not exhibit collapsible characteristics, however,
areas of loose soils were encountered in the test borings drilled on site. Should loose or
collapsible soils be encountered beneath foundations, recompaction and moisture conditioning
of the upper 2 feet of soil at 95% of its maximum Modified Proctor Dry Density ASTM D-1557
will be required. Exterior flatwork and parking areas may also experience movement.
Proofrolling and recompaction of soft areas should be performed during site work.

Expansive Soils

Expansive soils were encountered in the test borings drilled on site. These occurrences are
typically sporadic; therefore, none have been indicated on the maps. These clays and
claystones, if encountered at foundation grade, can cause differential movement in structures.
These occurrences should be identified and dealt with on an individual basis.

Mitigation Should expansive soils be encountered beneath foundations, mitigation will be
necessary. Mitigation of expansive soils will require special foundation design. Overexcavation
and replacement with non-expansive soils at a minimum of 95% of its maximum Modified
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Proctor Dry Density, ASTM D-1557 is a suitable mitigation, which is common in the area. Floor
slabs on expansive soils should be expected to experience movement. Overexcavation and
replacement has been successful in minimizing slab movements. The use of structural floors
should be considered for basement construction on highly expansive clays. Final
recommendations should be determined after additional investigation of each building site.

Shallow Bedrock

Areas of shallow bedrock were encountered in some of the test borings drilled on site. Bedrock
depths are summarized in Table 2. Areas of shallow bedrock may be encountered, particularly
in areas mapped as Tda — Dawson Arkose Formation. Where shallow sandstone is
encountered, higher allowable bearing capacities are anticipated. Shallow claystone may
require mitigation of expansive soils. Overexcavation may be required in some areas to provide
for soils of similar bearing capacity. The foundations should rest entirely on one soil type.
Penetration to sandstone or overexcavation and replacement with compacted structural fill may
be necessary in some areas. Excavation extending into the sandstone or claystone bedrock
may be difficult and required track-mounted equipment or blasting.

Areas of Erosion

These are areas that are undergoing erosion by water and sheetwash producing minor gullies
along some of the drainages on site.

Mitigation: Due to the nature of the soils on this site, virtually all the soils are subject to erosion
by wind and water. Minor areas of erosion were observed on site, particularly in some of the
drainages on site. Areas of erosion can occur across the entire site, particularly if the soils are
disturbed during construction. Vegetation reduces the potential for erosion. Where erosion is
actively taking place, check dams, regrading and revegetation using channel lining mats to
anchor vegetation may be required. Further recommendations for erosion control are discussed
under Section 9.0 "Erosion Control" of this report. Recommendations pertaining to revegetation
may require input from a qualified landscape architect and/or the Natural Resource
Conservation Service (previously Soil Conservation Service).
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Groundwater and Floodplain Areas

Groundwater was encountered at depths ranging from 8.5 to 12 feet in six of the test borings
drilled on site. Groundwater was encountered at 5 feet in Test Pit No. 2. Groundwater depths
are summarized in Table 2. Areas within the drainages on-site have been identified as areas of
seasonally wet and/or seasonally high groundwater areas. Water was observed in the ponds
on-site and flowing in portions of the drainages in the eastern portion of the site. The site is not
mapped within floodplain zones according to the FEMA Map No. 08041CO575F, Figure 7
(Reference 6), however, floodplain areas are mapped adjacent to the site. There are wetland
areas identified by others along portions of the drainages in the eastern and western portions of
the site. These areas are discussed as follows:

» Seasonal Shallow Groundwater Area
In these areas, we would anticipate periodic high subsurface moisture conditions and frost

heave potential on a seasonal basis. Additional, highly organic soils could be encountered in
these areas. The majority of these areas lie within defined drainages and it is anticipated they
will be avoided by development. Some areas may be encountered on the site where perched
water conditions exist where groundwater flows in permeable upper alluvial terrace materials
on top of the impermeable bedrock. Any structures in or adjacent to these areas should follow
the mitigation discussed below.

Mitigation: Foundations must have a minimum 30-inch depth for frost protection. In areas
where high subsurface moisture conditions are anticipated periodically, subsurface perimeter
drains are recommended to help prevent the intrusion of water into areas below grade.
Typical drain details are presented in Figure 8. Any grading in these areas should be done to
direct surface flow around construction to avoid areas of ponded water. Structures should not
block drainages. All organic material should be completely removed prior to any fill placement.
Unstable soil conditions should be expected in areas of shallow groundwater. Where
excavations approach the groundwater level, stabilization utilizing shot rock or geogrids may
be necessary. Undersiab drains or capillary breaks and interceptor drains may be necessary
to prevent the intrusion of groundwater into areas below grade. Typical drain details are
presented in Figures 9 and 10. Finished floor levels must be located a minimum of one foot
above floodplain levels. Specific floodplain locations and drainage studies are beyond the
scope of this report.

Please call out if you anticipate the need for an under drain
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e Potentially Seasonal Shallow Groundwater Area

In these areas, we would anticipate the potential for periodically high subsurface moisture
conditions, frost heave potential and highly organic soils. Many of these areas lie near or
within defined drainages which can likely be avoided by the proposed development. In other
areas, site grading may raise foundations above the groundwater level. The same mitigation
recommendations for the seasonal shallow groundwater areas apply to the potentially
seasonal shallow groundwater areas.

e Areas of Ponded Water

These are areas of standing water behind earthen dams on site. These areas are designated
as open space and we would not expect development in these areas. Either the dams can be
avoided by construction or the areas may be completely regraded. Should complete
regrading of the site be considered, all organic matter and soft, wet soils should be completely
removed and stabilized before filling. Any drainage into these areas should be rerouted in a
non-erosive manner off of the site where it does not create areas of ponded water around
proposed structures. Structures adjacent to these areas may required drain systems, as
mentioned above, to help prevent the intrusion of water into below grade areas.

6.1 Relevance of Geologic Conditions to Land Use Planning

As mentioned earlier in this report, we understand that the development will be Rural
Residential, Urban Residential, Commercial and Industrial lots. It is our opinion that the existing
geologic and engineering geologic conditions will impose some constraints on the proposed
development and construction. The most significant problems affecting development will be
those associated with the major drainages on site that are mitigated by avoidance. The minor
drainages are being mitigated by site grading. Other hazards on site may be satisfactorily
mitigated through proper engineering design and construction practices.

The upper materials are typically at loose to dense states. The medium dense to dense
granular soils encountered in the upper soil profiles of the test borings should provide good
support for foundations. Loose soils, if encountered at foundation depth, will require mitigation.
Shallow bedrock may be encountered on portions of this site. Higher allowable bearing
capacities for foundations can be expected in areas of shallow bedrock. Additionally,
11 Soil, Geology, Geologic Hazard,
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overexcavation may be required to provide for soils of similar bearing capacity. Foundations
anticipated for the site are standard spread footings possibly in conjunction with overexcavation
in areas of expansive soils or loose soils or to provide similar bearing capacity in areas of
shallow bedrock. Excavation is anticipated to be moderate with rubber-tired equipment for the
site sand materials and will require track mounted equipment for the dense sandstone.
Expansive layers may also be encountered in the soil and bedrock on this site. Areas of
expansive soils encountered on site are sporadic; therefore, none have been indicated on the
maps. Expansive soils, if encountered, will require special foundation design and/or
overexcavation. These soils will not prohibit development.

Areas of seasonal and potentially seasonal high groundwater areas and ponded water were
encountered on site. The majority of these areas are located in proposed open space areas
and can be avoided by construction. Areas of perched groundwater conditions may be
encountered where water flows through permeable sands on top of impermeable bedrock. Many
areas will likely be filled during site grading, further raising foundations above the groundwater
level. Any organic or soft soils should be removed prior to fill placement on the site. Unstable
conditions should be expected where excavations approach the groundwater level. Stabilization
using shot rock and geo grids may be necessary. Drains may be necessary for structures in or
adjacent to these areas to help prevent the intrusion of water into areas below grade. Typical
drain details are presented in Figures 8 through 10. Additional investigation is recommended as
development plans are finalized. The water table may be at suifficient depths to minimize the
effects on buildings, depending on site grading. The site does not lie within any floodplain zones
according to the FEMA Map No. 08041CO575F, dated March 17, 1997 (Figure 7, Reference 6),
however, floodplains are mapped adjacent to the site. Finished floor levels must be a minimum
of one foot above the floodplain level. Exact locations of floodplain and specific drainage studies
are beyond the scope of this report.

Areas of fill were observed on site associated with dams. The dams lie in designated open
space and it is anticipated the dams will be avoided by development. An access way is
proposed across one of the dams in the central western portion of the site. Proof rolling or
recompaction may be required where roadways cross existing dams. Any uncontrolled fill
encountered beneath foundations or roadways should be removed and recompacted at a
minimum of 95% of its maximum Modified Proctor Dry Density, ASTM D-1557.
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It is anticipated that foundations for the urban residential, rural residential, commercial and
industrial areas will bear on medium dense sands or sandstone. Shallow spread footing

foundations are anticipated. If expansive clay or claystone are encountered over excavation will
be required.

In summary, development of the site can be achieved if the items mentioned above are
mitigated. These items can be mitigated through proper design and construction or through
avoidance. Additional investigations will be required as development plans are completed.

7.0 ECONOMIC MINERAL RESOURCES

Some of the sandy materials on-site could be considered a low-grade sand resource.
According to the El Paso County Aggregate Resource Evaluation Map (Reference 7), the area
is mapped with upland deposits. According to the Atlas of Sand, Gravel and Quarry Aggregate
Resources, Colorado Front Range Counties distributed by the Colorado Geological Survey
(Reference 8), areas of the site are mapped as A3: alluvial fan, sand resource and U4: Upland
deposit, probable aggregate resource. According to the Evaluation of Mineral and Mineral Fuel
Potential (Reference 9), the area of the site has been mapped as “Good” for industrial minerals.
However, considering the silty nature of much of these materials and abundance of similar
materials through the region and the close proximity to developed land, they would be
considered to have little significance as an economic resource.

According to the Evaluation of Mineral and Mineral Fuel Potential of El Paso County State
Mineral Lands (Reference 9), the site is mapped within the Denver Basin Coal Region.
However, the area of the site has been mapped as “Poor” for coal resources. No active or
inactive mines have been mapped in the area of the site. No metallic mineral resources have
been mapped on-site (Reference 9).

The site has been mapped as “Fair” for oil and gas resources (Reference 9). No oil or gas fields
have been discovered in the area of the site. The sedimentary rocks in the area may lack the
geologic structure for trapping oil or gas; therefore, it may not be considered a significant

resource. Hydraulic fracturing is a new method that is being used to extract oil and gas from
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rocks. It utilizes pressurized fluid to extract oil and gas from rocks that would not normally be
productive. The area of the site has not been explored to determine if the rocks underlying the
site would be commercially viable utilizing hydraulic fracturing. The practice of hydraulic
fracturing has come under review due to concerns about environmental impacts, health and
safety.

8.0 ON-SITE WASTEWATER TREATMENT

The site was evaluated for on-site wastewater treatment systems for the proposed lots in
accordance with El Paso Land Development Code. Two (2) tactile test pits were performed in
the area of the proposed Rural Residential Lots. Test pits were located in anticipated areas of
proposed on-site wastewater treatment systems (OWTS) for the development. The approximate
locations of the test pits are indicated on Figure 3 and 6. The locations were chosen to
determine a general understanding of the soil, bedrock and groundwater conditions across the
site. The results of the test pits are presented in Table 2. There are several existing structures

on the lot with existing septic systems. The records for the existing septic systems are included
in Appendix E.

The Natural Resource Conservation Service (Reference 2), previously the Soil Conservation
Service (Reference 3) has been mapped with two soil descriptions. The Soil Survey Map
(Reference 2) is presented in Figure 4, and the Soil Survey Descriptions are presented in
Appendix D. The soils are described as having rapid to very rapid percolation rates.

Soils encountered in the tactile test pits consisted of loamy sand to gravelly loamy sand
overlying clayey to silty sandstone. The limiting layers encountered in the test pits are the clayey
to silty sandstone, which corresponds to an LTAR values of 0.15 to 0.30 gallons per day per
square foot. The bedrock was encountered at 2 to 5 feet in the test pits. The conditions
encountered in the test pits will require designed systems. Groundwater was encountered at 5
feet in Test Pit No. 2. Absorption fields must be maintained a minimum of 4 feet above
groundwater or bedrock. Groundwater was observed in Test Pit No. 2 at 5 feet.

In summary, it is our opinion the site is suitable for individual on-site wastewater treatment
systems (OWTS) and that contamination of surface and subsurface water resources should not
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occur provided the OWTS sites are evaluated and installed according to El Paso County
Guidelines and properly maintained. Based on the testing performed as part of this investigation
and the type of project, designed systems will likely be required for the majority of the lots.
Designed systems are required in areas of shallow bedrock, shallow groundwater, or low
infiltration rates. A Septic Suitability Map is presented in Figure 11. Areas where further
investigation are indicated on the map to determine groundwater depths. Absorption fields must
be located a minimum of 100 feet from any well, including those on adjacent properties.
Absorption fields must also be located a minimum of 50 feet from any ponded areas and 25 feet
from dry guiches. It should be noted that additional testing will be required for final submittal
once lot layouts have been determined, and for the individual lots prior to construction.

9.0 EROSION CONTROL

The soil types observed on the site are mildly to highly susceptible to wind erosion, and
moderately to highly susceptible to water erosion. A minor wind erosion and dust problem may
be created for a short time during and immediately after construction. Should the problem be
considered severe enough during this time, watering of the cut areas or the use of chemical
palliative may be required to control dust. However, once construction has been completed and
vegetation re-established, the potential for wind erosion should be considerably reduced.

With regard to water erosion, loosely compacted soils will be the most susceptible to water
erosion, residually weathered soils become increasingly less susceptible to water erosion. For
the typical soils observed on-site, allowable velocities or unvegetated and unlined earth
channels would be on the order of 3 to 4 feet/second, depending upon the sediment load carried
by the water. Permissible velocities may be increased through the use of vegetation to
something on the order of 4 to 7 feet/second, depending upon the type of vegetation
established. Should the anticipated velocities exceed these values, some form of channel lining
material may be required to reduce erosion potential. These might consist of some of the
synthetic channel lining materials on the market or conventional riprap. in cases where ditch-
lining materials are still insufficient to control erosion, small check dams or sediment traps may
be required. The check dams will serve to reduce flow velocities, as well as provide small traps
for containing sediment. The determination of the amount, location and placement of ditch
linings, check dams and of the special erosion contro! features should be performed by or in
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conjunction with the drainage engineer who is more familiar with the flow quantities and
velocities.,

Cut and fill slope areas will be subjected primarily to sheetwash and rill erosion. Unchecked rill
erosion can eventually lead to concentrated flows of water and gully erosion. The best means
to combat this type of erosion is, where possible, the adequate re-vegetation of cut and fill
slopes. Cut and fill slopes having gradients more than three (3) horizontal to one (1) vertical
become increasingly more difficult to revegetate successfully. Therefore, recommendations
pertaining to the vegetation of the cut and fill slopes may require input from a qualified
landscape architect and/or the Soil Conservation Service.

10.0 CLOSURE

It is our opinion that the existing geologic engineering and geologic conditions will impose some
constraints on development and construction of the site. The majority of these conditions can
be mitigated through proper engineering design and construction practices or avoidance. The
proposed development and use is consistent with anticipated geologic and engineering geologic
conditions.

it should be pointed out that because of the nature of data obtained by random sampling of such
variable and non-homogeneous materials as soil and rock, it is important that we be informed of
any differences observed between surface and subsurface conditions encountered in
construction and those assumed in the body of this report. Individual investigations for building
sites will be required prior to construction. Construction and design personnel should be made
familiar with the contents of this report. Reporting such discrepancies to Entech Engineering,
Inc. soon after they are discovered would be greatly appreciated and could possibly help avoid
construction and development problems.

This report has been prepared for Dan Ferguson. for application to the proposed project in

accordance with generally accepted geologic soil and engineering practices. No other warranty
expressed or implied is made.

We trust that this report has provided you with all the information that you required. Should you

require additional information, please do not hesitate to contact Entech Engineering, Inc.
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Table 2: Summary of Depth to Bedrock and Groundwater

Test Boring No. Depth to Bedrock (ft) Depth to Groundwater (ft)
Test Pit No.
TB-1 3 12
TB-2 19 11.5
TB-3 15 12
TB-4 1 8.5
TB-5 9 9
TB-6 7 >20
TB-7 4 >20
TB-8 1 9
TP-1 2 >5
TP-2 5 5




Table 3: Summary of Tactile Test Pit Results

Test Pit No. | USDA Soil Type | LTAR Depth to Depth to
Limiting Layer Value Bedrock (ft.) Groundwater
(ft.)
1 3A* 0.30 2 N/A
i 2 4A° 0.15 5 5

*- Conditions that will require an engineered OWTS
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_J
Y ( ([ o5 o )
TYP. UNDERSIAB DRAINAGE
ENTECH LAYER (CAPILLARY BREAK) 80517
ENGINEERING, INC. PG NO.:
303 ELXTON DRIVE
COLORATO SPRINGS, CO 60307  (711%) S21-339% DRARN: _pATI.? DESICNED: CHECKED: q
JLU Vz)i 8 S A N v

FRACAE
i



\
EXTENT OF EXCAVATION
FDN. WALL
?éi—% INSTALL PERIMETER DRAIN
MIRADRAIN 6000 DRAINBOARD e g s FOOTING
AS REQ'D TO DIVERT SEEPAGE STRUCTURAL FILL
EXTEND 12" MIN, ABOVE SEEPAGE /
& EXTEND INTO CLEAN GRAVEL
SEEPAGE <T T
MIRAF] 140N FILTER FABRIC:
COMPLETE WRAP AROUND
INTERCEPTOR. 5 :
3/4" 10 1 1/2° CLEAN GRAVEL e e = :
ey DLy i _|: I i ?%-
4" PIPE ﬁ? I:i"—-—|:|— .”—l ! }=I r-u;ﬂ.;lmfﬂ_‘.‘ P ﬂ-% el
NOTE:
EXTEND INTERCEPTOR DRAIN TO DAYLIGHT
INTERCEPTOR DRAIN DETAIL
N.T.S.
’
Y ( INTERCEPTOR DRAIN DETAIL M
ENTECH 1B0S17
ENGINEERING, INC. TR
COLORARD SPRIGS., T3, 30507 (7155 312099 DRATN BY: | DATE DRAYN: -
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E - AREAS OF DEFINED DRAINAGES WHERE OWTS SITES ARE NOT RECOMMEND.
@ - AREAS WHERE INVESTIGATION IS RECOMMENDED TO DETERMINE
GROUNDWATER DEPTHS AND SUITABILITY FOR OWTS SITES.

_H_ - AREAS OF DEFINED WHERE CONVENTIONAL SYSTEMS MAY BE USED UNLESS
SHALLOW BEDROCK, SHALLOW GROUNDWATER, OR UNSUITABLE INFILTRATION
RATES ARE ENCOUNTERED REQUIRING DESIGNED SYSTEMS.
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APPENDIX A: Site Photographs



\ig

Looking west from the
northeastern portion of
the site.

June 20, 2018

\ig

Looking southeast
from the northeastern
portion of the site.

June 20, 2018

Job No. 180517




\ig

Looking south from
the northern portion of
the site.

June 20, 2018

\ig

Looking east from the
northern portion of the

property.

June 20, 2018

Job No. 180517




\ig

Looking southwest
from the northern
portion of the site.

June 20, 2018

\ig

Looking south along
drainage along the
western edge of the

property.

June 20, 2018

Job No. 180517




\ig

Looking southeast
towards an existing
earthen dam in the
western portion of the
property.

June 20, 2018

\ig

Looking west from the
western central portion

of the property.

June 20, 2018

Job No. 180517




\ig

Looking north along
dirt road in the
northwestern portion
of the site.

June 20, 2018

g

Looking south along
existing dirt road in the
northwestern portion
of the site.

June 20, 2018

Job No. 180517




\ig

Looking northwest
from the northwestern
portion of the site

June 20, 2018

g

Looking southwest
towards pond in
northwestern portion
of the site.

June 20, 2018

Job No. 180517




APPENDIX B: Test Boring Logs from the Profile Hole
and Test Pit Logs



TEST BORING NO. 1 TEST BORING NO. 2
DATE DRILLED  4/18/2018 DATE DRILLED  4/19/2018
Job # 180517 CLIENT DAN FERGUSON
LOCATION 13202 JUDGE ORR ROAD
REMARKS REMARKS
o = | 8
I 8|3
E |58 2| § g € 1518 gl 5 g
s [E|El 2] & | 2 |E|E[ 2] & |E
water @ 12,.45018 |8 (& |S[3] 2 |3 |watere 115, 4m018 |8 15|83 2 (3
SAND, SILTY, FINE TO COARSE NS SAND, GLIGHTLY SILTY, FINE S
GRAINED, TAN, MEDIUM T 1 . TO COARSE GRAINED, TAN, T
DENSE, MOIST *- Sl 25| 9.2 | 1 |MEDIUM DENSE, DRY TO INE EURFAE
SANDSTONE, SILTY, FINE VERY MOIST -,
TO COARSE GRAINED, TAN, 5 50|46 | 3 5 .. @l 14| 20 1
VERY DENSE, MOIST 10" " | l
10 50|92 | 3 10 7.l 14| 76| 1
11 I
v X! I
SANDSTONE, VERY CLAYEY, |15 50| 8.8 | 3 |5AND, VERY CLAYEY, FINE 15 - 1l 15| 15.1] 2
FINE TO COARSE GRAINED, 6" GRAINED, BLUE GRAY, Ve
BLUE GRAY, VERY DENSE, MEDIUM DENSE, MOIST i e
MOIST )
1
20 50 [16.7 | 3 |SANDSTONE, SLIGHTLY SILTY, 20 50|14.6| 3
3" FINE TO COARSE GRAINED, 6"
BLUE GRAY, VERY DENSE,
VERY MOIST
ENTECH TEST BORING LOG
ENGINEERING, INC.

505 ELKTON DRIVE DRAWN; DATE: CHECKED: DATE:
COLORADO SPRINGS, COLORADO 80907 - .-




TEST BORING NO. 3 TEST BORING NO. 4
DATE DRILLED  4/19/2018 DATE DRILLED  4/19/2018
Job # 180517 CLIENT DAN FERGUSON
LOCATION 13202 JUDGE ORR ROAD
REMARKS REMARKS
1 _|
2|5 2| %
£ gl ¢l s |E 2 |E|El 2| & |E
WATER @ 12, 4/30/18 8 |3 | £ | 8 |WATER @ 8.5, 4130118 S [z|&l3l 2|3
SAND, SILTY, FINE TO COARSE SAND, SILTY, TAN i 1
GRAINED, TAN, LOOSE TO SANDSTONE, SILTY, FINE
MEDIUM DENSE, MOIST TO 25 | 1 |TOCOARSE GRAINED, TAN 50|105] 3
VERY MOIST TO BLUE GRAY, VERY DENSE, 10"
40 | 1 |mosT 50]11.0] 3
7"
X
9.5 | 1 - 50|11.5] 3
a.l
-
19.0 | 1 50(13.3] 3
CLAYSTONE, SANDY, BLUE e
GRAY, HARD, MOIST
174 | 4 50|17.7| 3
e
S J
-
JOB NO.:
ENTECH TEST BORING LOG 180517
ENGINEERING, INC. FIGNO
ELKTO ; " ) -
goosn.olﬂ(mg S?;'F'IYI\IJEGS. COLORADO B0907 L DRAWN, OATE: CreeKED: ﬂw}va J b-2 y




TEST BORING NO. 5
DATE DRILLED 4/18/2018
Job # 180517

TEST BORING NO.
DATE DRILLED
CLIENT
LOCATION

6
4/18/2018
DAN FERGUSON
13202 JUDGE ORR ROAD

REMARKS

WATER @ 9', 4/30/18

Blows per foot

Watercontent %
Soil Type

REMARKS

DRY TO 20/,
4/18/18

CAVED TO 17.5',
4/30/18, DRY

Blows per foot

Watercontent %
Soil Type

Depth {ft)
. Symbol
Samples

SAND, SLIGHTLY SILTY, FINE .
TO COARSE GRAINED, GRAY .t
BROWN, DENSE, MOIST TO :
YERY MOIST

X
SANDSTONE, SILTY, FINETO =
COARSE GRAINED, GRAY
BROWN, VERY DENSE, MOIST

CLAYSTONE, SANDY, BLUE
GRAY, HARD, MOIST

S0 12.1| 3

50 |16.7| 3

501105 | 4

SAND, SILTY, FINE TO COARSE
GRAINED, BUFF, VERY DENSE 171
TO MEDIUM DENSE, MOIST i

TO VERY MOIST

FINE GRAINED LENSES

CLAYSTONE, VERY SANDY,
GREEN BROWN, HARD, MOIST

Depth (ft)
- Symbol
Samples

A e

’v‘v’v‘v‘ :
R

,‘,
%

50
6“

WX
XS

¥

X/

%
QS

BSS

"'
S

2
R

\/
X

,‘.
%

50
7Il

|
KRS

()
0

\/

A

A

XX
N

\/
A

50
5II

X

-
S
—

10.7| 4

10.4| 4

15.7| 4

J
“

ENTECH

ENGINEERING, INC.

505 ELKTON DRIVE
COLORADQ SPRINGS, COLORADO 80907

[

TEST BORING LOG

L DRAWN

DATE:

CHECKED: . ﬁé}?} ” J

JOB NQ

180517

FIG NO.

B-3

o




TEST BORING NO. 7 TEST BORING NO. 8
DATEDRILLED  4/17/2018 DATEDRILLED  4/17/2018
Job # 180517 CLIENT DAN FERGUSON
LOCATION 13202 JUDGE ORR ROAD
REMARKS REMARKS
_| = | o
8| % 2|5
g 58852 g 5|88 58
2 |E1E[2] 8|2 = |E|BlE| & |E
DRY TO 20', 417/18 S [#|8l&] 2 |3 |waTER @ 9, 413018 AL ERE
SAND, GILTY, FINE TO COARGE o SAND, SILTY, TAN T. 3
GRAINED, BUFF, MEDIUM 144 SANDSTONE, SILTY, FINE TO o
DENSE, MOIST T3 18 |102| 1 [coarsE GrAmED, TAN, 38 79| 3
4 VERY DENSE, MOIST
SANDSTONE, SILTY, FINE TO 5 s0[125] 3 96| 3
COARSE GRAINED, GRAY 10"
BROWN, VERY DENSE, MOIST
CLAYSTONE, SANDY, GRAY v
BROWN, HARD, MOIST 10 50216 4 = s0{129] 3
> CLAYSTONE, SANDY, GRAY
SANDSTONE, CLAYEY.FINETO |15 50 |12.3 | 3 |BrROWN HARD, MOIST s0|135| 4
COARSE GRAINED, GRAY 7"
BROWN, VERY DENSE, MOIST
CLAYSTONE, SANDY, GRAY
BROWN, HARD, MOIST
20 50 |162 | 4 50|13/ 4
-
y
JOBNO, )
ENTECH TEST BORING LOG 180517
ENGINEERING, INC. _—
sérgl%lhx:gg gggﬁes. COLORADO 80907 L pRAVIE DATE: CHECKEDA__ mum::};g J B4 p




r w
TEST PIT NO. 1 TEST PIT NO. 2
DATE EXCAVATED 4/17/2018 DATE EXCAVATED 4/17/2018
Job # 180517 CLIENT DAN FERGUSON
LOCATICN 13202 JUDGE ORR RD
REMARKS REMARKS
2l 3 al 8
g & A
n1o|a CANCE R
© o 1] @ )
31218 513 |5
g l5182| 2 |9 g gl2| 2 |2
£ [E[El2]2 |3 g 212l 2|3
7] > |®m| © =] o @ 4 =] o |
O |dlu|lnnlv |D o wlnl| @ |5
topsoil, sandy loam, brown i FL topsoil, sandy loam, brown
1 L] .r
gravelly sandy loam, fine to i i gr| w |2A|gravelly sandy loam, fine to ar| w |2A
medium grained, tan 2 |: medium grained, tan
weathered to formational 3 : : ma 3A
silty sandstone, fine to coarse _E
grained, gray brown to tan 4 |
5 - 4
i weathered to formational — ma 4A
6 | clayey sandstone, fine to
i coarse grained, gray brown
7
: *groundwater at 5'
B Ly
0]
10 ]
Soil Structure Shape Soil Structure Grade
granular - gr weak - w
platy - pl moderate - m
blocky - bl strong - s
prismatic - pr loose - |
single grain - sg
massive - ma
\ J
j
[ E NTE c H JOB NO.
TEST PIT LOG {80517
ENGINEERING, INC. Fia NO!
L SDLORADO SPRINGS, COLORADO 80907 L DRAWN DATE T (i J £-5




APPENDIX C: Laboratory Test Results



[UNIFIED CLASSIFICATION SM CLIENT DAN FERGUSON
SOIL TYPE # i PROJECT 13202 JUDGE ORR ROAD
TEST BORING # 1 JOB NO. 180517
DEPTH (FT) 2-3 TEST BY BL
Sieve Analysis
Grain Size Distribution
100% R T
90% S0 IV R - - S - N T 4 S —
80% i | e #i0 - 11 i
£ 70% S I - ~ - S o -
§ 650% 41 ! I el g .. ) I D S |
E 50% - . P L w-:."‘%_ Ti B IR S— 1. =
[~
& 40% S S A S —+ 4 1 1 n e mm— .
g 30% B I I I B I R ... 1Ml #2900 I S i
o 20% 1 S R Gu— 4. - e B U S— 1. -
10% S S U RN GE— - == S VRN NN PR W— B DN UNN PE— = = =
0%
100 10 1 0.1 0.04
Grain size (mm)
U.Ss. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit NP
11/2° Liquid Limit NV
3/4" Piastic Index NP
172"
3/8" 100.0%
4 99.5% Swell
10 83.3% Moisture at start
20 62.7% Moisture at finish
40 54.7% Moisture increase
100 46.2% Initial dry density (pcf)
200 32.0% Swell (psf)
i
JOB NO.:
ENT ECH LABORATORY TEST 180517
ENGINEERING, INC. RESULTS -
COLORADD sngé\nlrfes. COLORADO 80907 URAWN' BAT CIECRER: s Q%:i/iﬁ J Ex y




UNIFIED CLASSIFICATION SM-SW CLIENT DAN FERGUSON
SOIL TYPE # 1 PROJECT 13202 JUDGE ORR ROAD
TEST BORING # 2 JOB NO. 180517
[DEPTH (FT) 10 TEST BY BL
Sieve Analysis
Grain Size Distribution
100% —BRE ”
90% + 4+t 4 . + o+
80% 1+ — R — -+ o+ e
_§‘70% R E Ne +4++ 1+ 1 At —
60% 44+ 4+ 1+ -+ + + 1 - e e f ]
;1"1 50% - ~ 41— e S
§ 40% — o ¥z . ]
S 30% o+t T T B b ———————
® 20% g - — 1o | e e R B —
10% - _— . . _Mnur 0 _— 1 —
0%
100 10 1 0.1 0.01
Grain size (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit
11/2" Liquid Limit
3/4" Plastic Index
1/2"
3/8" 100.0%
4 93.7% Swell
10 70.0% Moisture at start
20 43.8% Moisture at finish
40 26.5% Moisture increase
100 11.0% Initial dry density {pcf)
200 1.7% Swell (psf)
JOBNC.
ENT ECH LABORATORY TEST 180517
ENGINEERING, INC. RESULTS FIGNO,

505 ELKTON DRIVE

COLORADO SPRINGS, COLORADO 80907

DATE:

t:nawu:

[=

HECKED:

L2

J




[UNIFIED CLASSIFICATION SM CLIENT DAN FERGUSCON
SOILTYPE # 1 PROJECT 13202 JUDGE ORR ROAD
TEST BORING # 3 JOB NO. 180517
[DEPTH (FT) 15 TEST BY BL
Sieve Analysis
Grain Size Distribution
100% BB
90% ] T F10 T - T 7
80% . - A—1 g
%‘ 70% 1t ] 1 ]
o 60% R T i T - -»l\?z - - -—
& 50% I e e { - = — + 4+ +
E e #40
g 40% 1- = Tt ot ~ + + + -
:i'-'l 0% T T T 1 N N B 190 11 1 |
20% 1+ — - o #200
10% - SEE 1 — —
0%
100 10 1 0.1 0.01
Grain size {(mm)
u.S. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit
11/2" Liquid Limit
3/4" Plastic Index
1/2"
amg" 100.0%
4 99.7% Swell
10 87.6% Moisture at start
20 61.8% Moisture at finish
40 44.7% Moisture increase
100 24.9% Initial dry density (pcf)
200 18.7% Swell (psf)
JOB NO.:
ENTECH LABORATORY TEST 180517
ENGINEERING, INC. RESULTS -~
505 ELKTON DRIVE DATE. cHECKED: DATE:

CCLORADO SPRINGS, COLORADO 803807

tnAwu

L

gTe2/r e

>

o




UNIFIED CLASSIFICATION SM-SW CLIENT DAN FERGUSON
SOIL TYPE # 1 PROJECT 13202 JUDGE ORR ROAD
TEST BORING # 5 JOB NO. 180517
[DEPTH (FT) 5 TEST BY BL
Sieve Analysis
Grain Size Distribution
100% SR8
50% . \J"b“\ Bl
o, Ll [
o BO,/" L #10
£ 70% 41 - ~. 1] L S—
§ 60% .. — +—1 S—
| & 50% W20 T s
§ 40% A+ R + 4+ + - —~- —
@ 30% + 4 A+ + A ™ —{-
& 20% A . - - 1 ]
10% ft- - -~ t-uncl -H 200 — —
0% .
100 10 1 0.1 0.01
Graln size (mm)
LS. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit
11/2" Liquid Limit
3/4" Plastic Index
1,2!!
am" 100.0%
4 94.0% Swell
10 73.9% Moisture at start
20 47.0% Moisture at finish
40 28.9% Moisture increase
100 14.6% Initial dry density (pcf)
200 11.2% Swell {psf)
J
~
JOB NO.
ENTECH LABORATORY TEST 180517
ENGINEERING, INC. RESULTS FIGNO.
505 ELKTON DRIVE DATE: chECKED:

tmwn:

COLORADO SPRINGS, COLORADO 80307

b

Ser)ia J

L%




UNIFIED CLASSIFICATION SM CLIENT DAN FERGUSON
SOIL TYPE # 1 PROJECT 13202 JUDGE ORR ROAD
TEST BORING # 7 JOB NO. 180517
[DEPTH (FT) 2-3 TEST BY BL
Sieve Analysis
Grain Size Distribution
1323. 'ﬂ\b\w _
(-] \ — -1
80% — s 1 .
£ 70% :L% _— B I R S S—
2 60% - - A—r
§ 50% - \—hu\: - . T N T R S
= -
g 40% -+ o+ 4 —HA 11— @0 —~1 e
& 30% -+ 11 A —
T 20% + 4+ + + + 1 3! L e e e
10% - 1 i O B B B
0%
100 10 1 0.1 0.01
Grain size (mm)
Uu.S. Percent Atterberg
Sieve # Finer Limits
a" Plastic Limit
11/2° Liguid Limit
3/4" Plastic Index
1/2"
3/8" 100.0%
4 94.4% Swell
10 72.6% Moisture at start
20 50.0% Moisture at finish
40 39.0% Moisture increase
100 27.9% Initial dry density (pcf)
200 22.4% Swell (psf)
g
JOBND
ENTECH LABORATORY TEST 180517
ENGINEERING, INC, RESULTS FIG NO
505 ELKTON DRIVE : : : :
cos.o'iugg sprimes. COLORADO 80907 EMWN Gl fisaEn A &TE’ & J -4 )




UNIFIED CLASSIFICATION SC CLIENT DAN FERGUSON
SOIL TYPE # 2 PROJECT 13202 JUDGE ORR ROAD
TEST BORING # 2 JOB NO. 180517
_IEPTH {FT) 15 TEST BY BL
Sieve Analysis
Grain Size Distribution
100%
a0% 1 T I {a\#,_ - N |
B0% = N S - A—1— s L —
2 70% H——t—t—f—1t + L + —
§ 60% — + + QC +
0. 50% e e . — R - 4 ~Nal 4300 —
& 40% ST - - —
11
& 30% 4 o} —i- At A o B R e e
[+
20% S N K S 1- - |
10% ++ 1+ + + 1 - 1 1+ + 4+
0%
100 10 1 0.4 0.01
Grain sfze (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit 16
11/2" Liguid Limit 30
3/4" Plastic Index 14
172"
3/8" 100.0%
4 99.0% Swell
10 93.9% Moisture at start 10.4%
20 89.0% Moisture at finish 23.1%
40 85.3% Moisture increase 12.6%
100 63.5% Initial dry density (pcf) 101
200 47.1% Swell {psf) 940
JOB NG.
ENTECH LABORATORY TEST 180517
ENGINEERING, INC. RESULTS FIG NO.
f:oosl.goﬁrgg g;g‘:lNEGs. COLORADO 80807 UHAWN PATE e A MME 3 J -5




UNIFIED CLASSIFICATION SM CLIENT DAN FERGUSON
SOIL TYPE # 3 PROJECT 13202 JUDGE ORR ROAD
TEST BORING i# 8 JOB NO 180517
DEPTH (FT) 5 TEST BY BL
Sieve Analysis
Grain Size Distribution
100% -
o ] TT T 1
80% + 4+ + 4 AN +4 4+ 4+
2 70% — 1 \‘\#10\ 1 S S
ME T
§ 407: [oh a0 e
£ 30% I~
g ove T ] 100 I
n' 200/0 i N S S - T = R .-,»-.\%'_'w_ifeuo....— o - - —
10% A - - — T -
0%
100 10 1 0.1 0.01
Grain slze {mm)
Uu.s. Percent Atterberg
Sieve i Finer Limits
3" Plastic Limit
14/2" Liquid Limit
3/4" Plastic Index
1/2"
3/8" 100.0%
4 05.9% Swell
10 75.7% Moisture at start
20 58.3% Moisture at finish
40 45.7% Moisture increase
100 26.0% Initial dry density (pcf)
200 19.7% Swell (psf)
. J
i A JOB NO
ENTECH LABORATORY TEST 180517
ENGINEERING, INC, RESULTS FIG NO
505 ELKTON DRIVE . - :
COLORADO SPF\EINGS. COLORADO 80907 LDMWN DATE cpeceEe b C%T;}za y ¢l y




UNIFIED CLASSIFICATION SC CLIENT DAN FERGUSON
SOILTYPE # 3 PROJECT 13202 JUDGE ORR ROAD
TEST BORING # 1 JOB NO. 180517
|DEPTH (FT) 15 TEST BY BL
Sieve Analysis
Grain Size Distribution
e T T T1 P ] 1T I
80% S + w\*ﬂ — e e B
270% o S Eg-':@_“ +—ed EEE—
@ 60% +—r —— — e 1
& 50% E et
§ 40% _ S S I S el g200 | | I
E 30% SR R . + o e —
20% A-—o—t——t— S _u + -l 7 —]
10% 1 . + ——— 44+ 4+
0%
100 10 1 0.1 0.01
Grain size (mm)
u.s. Percent Atterberg
Sieve # Finer Lirnits
3" Plastic Limit 22
11/2" Liguid Limit 37
3/4" Plastic Index 15
1/2*
a3/8" 100.0%
4 99.1% Swell
10 85.9% Moisture at start
20 74.7% Moisture at finish
40 68.2% Moisture increase
100 52.9% Initial dry density {pcf)
200 41.8% Swell {psf)
e’
JOB NO.
ENTECH LABORATORY TEST 180517
ENGINEERING, INC. RESULTS FIG NO
e — il A




UNIFIED CLASSIFICATION SM-SW CLIENT DAN FERGUSON

SOIL TYPE # 3 PROJECT 13202 JUDGE ORR ROAD
TEST BORING # 2 JOB NO. 180517

DEPTH (FT) 20 TEST BY BL

Sieve Analysis
Grain Size Distribution

100% 3 ":5;4
90% i - ‘X I . -

80% + 1t o+ +

60%

Percent Passing
-J
2
1
/g/ -
|
! !
1
1
L
T
I !
T
u

50% R - !
40% S S BN ] 1 T
0% 44 B D R L) e N EE‘ 1 1
o0% 444441+ 1+ 1 ) I i B30 O O e A B8 N Y Y N A |
10% .____,I._...-___, | N S - t e 200-1———=- i
0%
100 10 1 0.1 0.01

Graln size (mm)

Uu.S. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit
11/2" Liquid Limit
3/4" Plastic Index
1/2"
3/8" 100.0%
4 97.9% Swell
10 61.2% Moisture at start
20 33.6% Moisture at finish
40 21.8% Moisture increase
100 12.6% Initial dry density (pcf)
200 9.2% Swell (psf)
—
d JOBNO -
ENTECH [ LABORATORY TEST 180517
ENGINEERING, INC. RESULTS FIGND.

505 ELKTON DRIVE DRAWN DATE CHECKED: DAJE:
COLORADO SPRINGS, COLORADO 80907 L 18

(-%

o
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UNIFIED CLASSIFICATION SM CLIENT DAN FERGUSON
SOILTYPE # 3 PROJECT 13202 JUDGE ORR ROAD
TEST BORING # 4 JOB NO. 180517
[DEPTH (FT}) 15 TEST BY BL

Sieve Analysis

Grain Size Distribution

100% B e
90% - — qu% T - i
80% [OE T S s +—t+— .

20
,E‘ 70% S, S S, S A— — 1 - us N N R - R SR IR
EGO% ] L S = 4 - itio e s St e
pot 50% S RN PR D— - - - - - - - - - S U VS T S p— = rd = = S NN FUN PSS p— .
§ 40% [ R - - — - -.._\\ T T S - —
a 130% +HH+—t—t——t—— - - Ol N N U UV A - R I S S I A
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UNIFIED CLASSIFICATION SM-SW CLIENT DAN FERGUSON
SOILTYPE # 3 PROJECT 13202 JUDGE ORR ROAD
TEST BORING # 5 JOB NO. 180517
[DEPTH (FT) 10 TEST BY BL
Sieve Analysis
Grain Size Distribution
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4 88.5% Swell
10 57.3% Moisture at start
20 32.3% Moisture at finish
40 23.5% Moisture increase
100 11.3% Initial dry density {(pcf)
200 7.4% Swell (psf)
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UNIFIED CLASSIFICATION SM CLIENT DAN FERGUSON
SOILTYPE # | PROJECT 13202 JUDGE ORR ROAD
TEST BORING # TP-1 JOB NO. 180517
DEPTH (FT) 2-3 TEST BY BL
Sieve Analysis
Grain Size Distribution
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4 91.7% Swell
10 67.1% Moisture at start
20 43.8% Moisture at finish
40 32.2% Moisture increase
100 18.5% Initial dry density (pcf)
200 13.6% Swell (psf)
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UNIFIED CLASSIFICATION SM CLIENT DAN FERGUSON
SOILTYPE # 1 PROJECT 13202 JUDGE ORR ROAD
TEST BORING # TP-1 JOB NO. 180517
DEPTH (FT) 5-6 TEST BY BL
Sieve Analysis
Grain Size Distribution
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4 97.1% Swell
10 70.6% Moisture at start
20 51.6% Moisture at finish
40 44.6% Moisture increase
100 33.4% Initial dry density (pcf)
200 26.3% Swell (psf)
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UNIFIED CLASSIFICATION SC CLIENT DAN FERGUSON
SOIL TYPE # 2 PROJECT 13202 JUDGE ORR ROAD
TEST BORING # TP-2 JOB NO. 180517
DEPTH (FT) 6-8 TEST BY BL
Sieve Analysis
Grain Size Distribution
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10 78.2% Moisture at start
20 66.0% Moisture at finish
40 57.8% Moisture increase
100 43.0% Initial dry density (pcf)
200 36.4% Swell (psf)
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UNIFIED CLASSIFICATION CL CLIENT DAN FERGUSON
SOIL TYPE # 4 PROJECT 13202 JUDGE ORR ROAD
TEST BORING # 7 JOB NO. 180517
[DEPTH (FT) 10 TEST BY BL
Sieve Analysis
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UNIFIED CLASSIFICATION CL CLIENT DAN FERGUSON
SOILTYPE # 4 PROJECT 13202 JUDGE ORR ROAD
TEST BORING # 6 JOB NO. 180517
DEPTH (FT) 10 TEST BY BL
Sieve Analysis
Grain Size Distribution
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CONSOLIDATION TEST RESULTS

TEST BORING # 2 DEPTH(ft) 20 JOB NO. 180517
DESCRIPTION SM-SVWSOILTYPE 3 CLIENT DAN FERGUSON
NATURAL UNIT DRY WEIGHT (PCF) 112 PROJECT 13202 JUDGE ORR ROAD
NATURAL MOISTURE CONTENT 14.9%
SWELL/CONSOLIDATION (%) -0.7%
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CONSOLIDATION TEST RESULTS
TEST BORING # 6 DEPTH(ft) 10 JOB NO. 180517
DESCRIPTION CL SOIL TYPE 1 CLIENT DAN FERGUSON
NATURAL UNIT DRY WEIGHT (PCF) 112 PROJECT 13202 JUDGE ORR ROAD
NATURAL MOISTURE CONTENT 12.5%
SWELL/CONSOLIDATION (%) 1.3%
SWELL CONSOLIDATION
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CLIENT DAN FERGUSON JOB NO. 180517
PROJECT 13202 JUDGE ORR ROAD DATE 4130/2018
LOCATION 13202 JUDGE ORR ROAD TESTBY BL
BORING DEPTH, 1) SOIL TYPE UNIFIED WATER SOLUBLE
NUMBER g NUMBER CLASSIFICATION SULFATE, (wi%)
TB-1 15 3 SM-SW .00
TB-2 10 1 SC .01
TB-5 10 3 SM-SW 0.01
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APPENDIX D: Soil Survey Descriptions



Map Unit Description: Columbine gravelly sandy loam, 0 to 3 percent slopes---E! Paso County
Area, Colorado

El Paso County Area, Colorado

19—Columbine gravelly sandy loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 367p
Elevation: 6,500 to 7,300 feet
Mean annual precipitation: 14 to 16 inches
Mean annual air temperature: 46 to 50 degrees F
Frost-free period: 125 to 145 days
Farmland classification: Not prime farmland

Map Unit Composition
Columbine and simifar soils: 85 percent
Estimates are based on observalions, descriptions, and transecls of
the mapunit.

Description of Columbine

Setting
Landform; Fan ferraces, fans, flood plains
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium

Typical profile
A - 0to 14 inches: gravelly sandy loam
C - 14 to 60 inches: very gravelly loamy sand

Properties and qualities
Siope: 0 te 3 percent
Depth to restrictive feature: More than 80 inches
Nalural drainage class: Well drained
Runoff class: Very low
Capacily of the most limiting layer to transmit water (Ksat): High to
very high (5.95 o 19.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available waler storage in profile: Very low (about 2.5 inches)

Interpretive groups
Land capability classification (irmigated): 4e
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: A
Ecological site: Gravelly Foothill (R049BY214CO0)
Hydric soil rating: No

Minor Components

Fluvaquentic haplaquolls
Percent of map unit;
Landform: Swales

us Natural Resources Woeb Soil Survey 6/26/2018
Conservation Service National Cooperative Soil Survay Page 10of2



Map Unit Description: Columbine gravelly sandy loam, 0 to 3 percent slopes—E| Paso County
Area, Colorado

Hydric soil rating: Yes

Other soils
Percent of map unit:
Hydric soil rating: No

Pleasant
Percent of map unit:
Landform: Depressions
Hydric soil rating: Yes

Data Source Information

Soil Survey Area: EIl Paso County Area, Colorado
Survey Area Data: Version 15, Oct 10, 2017

us| Natural Resources Waeb Soil Survey
Conservation Service National Cooperative Soil Survey

6/26/2018
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Map Unit Description: Stapleton sandy loam, 3 to 8 percent slopes---El Paso County Area,
Colorado

El Paso County Area, Colorado

83—Stapleton sandy loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 369z
Elevation: 6,500 to 7,300 feet
Mean annual precipitation: 14 to 16 inches
Mean annual air temperature: 46 to 48 degrees F
Frost-free period: 125 to 145 days
Farmland classification: Not prime farmland

Map Unit Composition
Stapleton and similar soifs: 80 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.

Description of Stapleton

Setting
Landform: Hills
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-siope shape: Linear
Parent material: Sandy alluvium derived from arkose

Typical profile
A - 0to 11 inches: sandy loam
Bw - 11 to 17 inches: gravelly sandy loam
C - 17 to 60 inches: gravelly loamy sand

Properties and qualities
Slope: 3to B percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksaf): High
(2.00 to 6.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Avaifable water storage in profile: Low (about 4.7 inches)

Interpretive groups
Land capabilily classification (irrigated): None specified
Land capability classification (nonirrigated}: 3e
Hydrologic Soil Group: B
Ecological site: Gravelly Foothill (R049BY214C0O)
Hydric soil rating: No

LS| Natural Resources Web Soil Survey 6/26/2018
Conservation Service National Cooperative Soil Survey Page 10f 2



Map Unit Description: Stapleton sandy loam, 3 to B percent slopes—E| Paso County Area,
Colorado

Minor Components

Fluvaquentic haplaquolis
Percent of map unit.
Landform: Swales
Hydric soil rating: Yes

Other soils
Percent of map unit:
Hydric soil rating: No

Pleasant
Percent of map unit:
Landform: Depressions
Hydric soil rating: Yes

Data Source Information

Soil Survey Area: El Paso County Area, Colorado
Survey Area Data: Version 15, Oct 10, 2017

Natural Resources Web Soil Survey

us|
=88 Conservation Sarvice National Cooperative Soil Survey

6/26/2018
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APPENDIX E: El Paso County Health Department Septic Records
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ANSVER THE FOLLOWING ITEMS AND/OR INCLUDE ON PLOT PLAN.

PROPERTY LINES __sve— PISU FIM)

PROPERTY DIMENSIONS ‘S Arpes
1OCATION OF PROPOSED SEPTIC SYSTEM S0t DU

LOCATION OF WELL __ seq Wi
LOCATION OF ADJACENT WELLS _ WNY/A

BUILDINGS St Piev

PROPOSED BUILDINCS N
WATER SUPPLY LINE NN
CISTERNS N

SPRINGS ___ em oy

WATER COURSES _ —pn ProsT—
STREAMS =~ =ue PIOT— |
DRY GULCEES _ ——.

SUZSOIL DRAINS _S& Plev

DIR_CTIOHS T0 PROPERTY FROM MAIN HIGHWAYS:

Proverry 35 lothd AT T Now™ casr InreRSETioN.
= Jutkis  opf. ROAD AND Henway 29,
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™ME  eXeuna vouse,
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SERIE The “ThiileR.
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PERCULATION TEST REPORT

3 TEST HOLES: 4 DIA. X 30" IN DEZPTH
WATER LEVEL __§"# 72 -

8 FT. DEEP SOIL SAMPLE HOLE - RANGE OF EACH LAYER

FT

o-r5” »ZCESG A,-/;E mé.m/; /c‘vdg By, &ba{r—of/e_ Cngpiel /ﬁﬁ“ C/OC
Vs \ Lrose - M i’ﬁ -/.(.n‘.' i‘ﬂiﬁé m' .c‘-o?é »4&0:.4!’ hpss *

T 28 Aore/ pocledl ioser chesl

. ——1C

TIME | H £l H | 74 CLUSTOMER A VOCATION _ 1°

IN | orop| In Losorl tw loroe l | Jor Ao 1
| | BT Ge (s W 307 | 2 * - 43203 To ko oven .
jo2o | 7 5HT ! '

o |yt e 2w,
/7o | v | ol 7 Ll %"
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2l ‘2 '3/"-' Ty 3%" o/ % *

PRESOAK FROM T0

MINAINDa 2] -MIWIH2g] KINJINSR
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7.2.4.4 Construction : | /O i

a. Site Preparation

Good construction techniques are essential if the mound is to function

properly.

Step 1:

Step 2:

Step 3:

Step 4:

Step 6:

Step 1: Place the fi11 material on the upslope edges of the plowed
area. Xeep trucks off the plowed area. Minimize traffic on

The following techniques should be considered:

Rope off the site to prevent damage to the area during other

construction activity on the lot. Vehicular traffic over the -

area should be prohibited to avoid sefl compaction.

Stake out the mound perimeter and bed in the proper orienta-
tion. Reference stakes set some distance from the mound peri-
meterd are 2also required in case the corner stakes are. dis-
turbed.

Cut and remove any excessive vegetation., Trees should be cut
at ground surface and the stumps left in place.

Measure the average ground elevation along the upslope edge of
the bed to determine the bottom elevation of the bed. :

Plow the area within the mound perimeter. Use a two bottom or
larger moldboard plow, plowing 7 to B in. (18 to 20 cm) deep
parallel to the contour. Single bottom plows should not be us-

ed, as the trace wheel runs in every furrow, compacting the_.

soil. Each furrow should be thrown upslope. A chisel plow may
be used in place of a moldboard plow. Roughening the surface
with backhoe teeth may be satisfactory, especially {n wooded
sites with stumps.. Rototiiling_is not recommended because of

the damage it does to the soil structure, However, rototilling ™ = =~

may be used in .granular soils, such as sands.

Plowing should not be done when the sofl 1s too wet. Smearing
and compaction of the soil will occur. If a sample of the soil
taken from the plow depth forms a wire when rolled between the
palms, the sofl is too wet. If it crumbles, plowing may
proceed.

b. Fill Placement

the downslope side.



. Step 23

Step 3:

Step 1:
Step 2:

Step 3:

Step 4:

Step 1:
Step 2:

 Step 3:

».

Move the fi1l material into place using a smalT track type
tractor with 3 blade. Always keep a minimum of 6 in. of mate-
rial beneath the tracks of the tractor to minimize compaction
of the natural soil. The fill material should be worked in
this manner until the height of the f111 reaches the elevatifon
of the top of the absorption bed.

With the blade of the tr'actor. form the absorption bed. Hand
level the bottom of the bed, checking it for the proper eleva-
tion. Shape the sides to the desired s)ope.

¢. Distribution Network Placement

Carefully place the coarse aggregate {n the bed. 0o not create
ruts {in the bottom of the bed. Level the aggregate to a
minfmum depth of 6 In. {15 cm).

Assemble the distribution network on the aggregate. The mani-
fold should be placed so it will drain between doses, either
out the laterals or back into the pump chamber., The laterals
should be 1aid level.

Place additional aggregate to a depth of at least 2 in. {5 cm)
over the crown of the pipe.

Place a sujtable backfill barrier over the aggregate,
d. Covering

Place a finer textured soil material such as clay or silt loam
over the top of the bed to 2 min{mum depth of 6 {n. (15 cm}.

Place 6 in. (15 cm) of good quality topsoil over the entire
mound surface.

‘Plant grass over the entire mound using grasses adapted to the

area, Shrubs can be planted around the base and up the side-
slopes. Shrubs should be somewhat moisture tolerant since the
downslope perimeter may become moist during early spring and
Tate fall. Plantings on top of the mound should be drought

tolerant, as the upper portion of the mound can become dry
during the sumrer,

7.2.4,5 Operation and Maintenance

a. Routine Maintenance

A properly designed and constructed mound should operate satisfactorily
with virtually no regular maintenance.
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PERCULATION TEST REPORT

3 TEST HOLES: 4" DIA. X 30" IN DEPTH
LEVEL __ &'

WATER

8 FT. DEEP SOIL SAMPLE HOLE - RANGE OF EACH LAYER

FT
o455 /CES?_ /Msg mém/ /e,qd}/ fﬂﬂ/ ma’e«mle_ gn.«u&( /ﬂ z
/45t 205 ° Pot. G ot S’ e ’
5498 -%Mé’/vﬂ
F - =
J_TIME] HOL | HOLE #3 | CuSTOMFR g incaTION 1
IN | DROP | _IN | DROP]_IN__{DRQP I
i A AEAWE A W 07| A4 — _Ji2oR ‘Zﬂéc @/_C—"L_ il B
peol v | A o {od | o (% | '
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MINAIR2azE -BIN/IN2G) MINJINSAZ HENRY W. DANLEY
MWERAGE: MIN/IN= R 7.4
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T-C EXCAVATING, INC.
Chester Hamacher

6430 Burrows Rd. Tel.: 495-2379
Colorado Springs. Colorado 80908

SOIL PERCOLATION DATA SHEET

Date: May 2 1982
Client: T_Y_Bar Ranch Address: 13202 Judge Orr Rqagd
City: _Reayton State: _CO___ Zip Code; Tele.:
County: E1L_Pasg Location of Test: 13202 Judge Orr Road
_Falcon Area
No. Acres: 350 Water Supply:  wall
PERCOLATION RATE MEASUREMENT RESULTS
‘ Drilled & Prepared A .M.
——qur DEPTH TO WATER %camsﬂt Min, per
Depih Time: , oo JTime:, oo | Time:, 0o | T™€is, a0 Drop Inch
=1 ayn 22 1/2 4@% 92??.2% 337% 26 13/161 4 1/4 7.05
22 b1 24 ] '337{- 332‘ v_3_o7;§ 9‘3% 32 3/4 8_7/8 3.38
a | e 22 3/16 130771254 13671925 |30 172 | 8 3.75
Avp, 5
PROFILE
a4 “Depth Soil Description Cround Water: none
0 - 4- Top soil Bedrock: none
b - 4 Sandy w/gravel Grade of Sitcapprox 2% to E & S
' - B° Clay N
| T
REMARKS:

APPROVED, LEACH Sysricsy
Mosy By nead roo’ Fisny

Avy weLe

Barr\ f

0V 2

Mnabile
Ho me.




EL PASO COUNTY

DEPARTMENTOF

HEALTH AND ENVIRONMENT

501 NORTHFOOTEAVENUE < COLORADO SPRINGS, CO 80909-4558 » (719)578-3199 » FAX (719)578-3214

CERTIFIED LEITER P 668 735 746

Martha McKinley
3204 Leslie Drive

" Colorado Springs, CO 80909

REFERENCE: Individual Sewage Disposal System failure
Location: 13202 Judge Orr Road, El Paso County, Colorado

Dear Ms _Mt_;l(inley:

On February 6, 1992 an inspection was corducted on the above referenced property by
Michele Hanley, El Paso.County Department of Health amd Environment. Sewage was
observed surfacing on the ground in the absarption area.

Discharge of sewage on the grumd is in violation of 25-10-105, 106, ard III, A, of
the El Paso County Department of Health and Enviromment Individual Sewage Disposal
System Regulations of 1990. Section III, A states in part:

"The owner of any structure where people live. work or congregate shall provide an
adequate sewage disposal system in good working order and constructed, installed,
and maintained in accordance with these regulations. Under no condition shall
sewage contaminated material, sewage or effluent be permitted to be discharged
upon the surface of the ground, or into the waters of the state..."

You shall have two (2) business days after receiving this letter to return the
enclosed application for a repair permit, and thirty (30) days to cbtain a permit to
repair the system. You are requested to keep the system pumped as often as

necessary to prevent the discharge of sewage on the ground surface until the system
is repaired or replaced.

Please contact me if you have any questions regarding this matter.

s

incerely, FOR THE DIRECTOR
' : ENVIRONMENTAL HEALTH SERVICES

719 578-3128 :
jm:
Enclosures

hc: Dan Fergussen, 13202 Judge Qrr Road, Peyton. Colorado

ALCOHOL & DRUG TREATMENT PROGRAM: 710 SOUTH TEJON » COLORADO SPRINGS, CO 80903 * 578-3150
ADOLESCENT/FAMILY COUNSELING CENTER « B01 SOUTH TEJON * COLORADO SPRINGS, CO « 638-1711

VITAL STATISTICS: 27 EAST VERMIJO « COLORADO SPRINGS, CO 80903 * 520-7476 %
WOMEN'S CLINIC » 722%: SOUTH WAHSATCH » COLORADOSPRINGS, COB0903 * 475-8811

ra




-

Darlow Engineering £Te- o
’ ’ Hank Danley P.E. - _
] 3405 Sinton Rd. #138 r—e e
Coloradé Springs, CO 80907
(719) 475-7550

SEPT. 6th, 1992

T — i WY

EL PASO COUNTY HEALTH LEPT. RECEIVED
501 No. FOOTE -
COLO. SPS., O 'JAN19 RECD -
C-CHD ’

ENV. HEALTH

REF: SEPTIC SYSTEM LOCATED AT: :

<< 13202 JUDGE ORR RD.’
_ gs PASQ COUNTY

Bt om o S W

TO WHOM IT MAY CONCERN:

THE ABOVE REFERENCED SEPTIC
SYSTEM WAS INSTALLED IN ACCORDANCE
WITH EL PASO COUNTY REGULATIONS AND
MY DESIGN.

Y W DANLEY P.E.
CP. 6418
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S50LNORTHFOOQTE AVENUE ¢ COLORADO SPRINGS, CO 809094598 + (719)578-9199 ~ FAX (719)678-3214

P

CERTIFIED LETTER P 767 702 527

Marta D. McKinley
- 13202 Judge Orr Road
Peyton, Colorado 80831

REFERENCE: 1Individual Sewage Disposal System located at 13202
Judge Orr Road, Section 33, Township 12 Scuth, Range
64 W of the 6th PM in El Paso County, Colcrado

On June 12, 1992 an inspection of the sewage system on the above
referenced property was conducted. ' Construction of the system
was completed and the system covered prior to my arival.

As a result the engineer designed sewage disposal system is not
approved. Tor the sewage system to be approved. a letter is
required from Henry W. Danley, PE, indicating the system was
installed per his guidelines, arnd the design was inspected and
approved by his office.

Please contact me if you have any questions regarding this
matter. -

Sincerely, . '
fL % THE DIRECTOR
, ENVIRONMENTAL HEALTH SERVICES.

Donald A. Mydlowski
Environmentalist
Environmental Health Services
719 5768-3128

im:

ALCOHOL & DRUG TREATMENT PROGRAM: 710 SOUTH TEJON * COLORADO SPRIN COSODM * 678-3150
ADOLESCENTFAMILY COUNSELING CENTER * 801 SOUTH TEJON » OOIDRAIDSPG%INGS.OO * 636-1711 G
“VITAL STATISTICS: 27 EAST VERMLIO * COLORADO SPRINGS, CO 80908 * 520-7475 ’

WOMEN'S CLINIC » 722" SOUTH WAHSATCH » COLORADO SFRINGS, CO 80903 * 475-8811 5



. - €1 freo County Heeith Dentrtinent ThoroSa, 2 oF 2

e . ) 501 Norih Focle LAvenve . ’
TR L Colorudd Sprinps, CO E0CCO-45¢3 | . '
o . (303) 578=3125 o~ bqn-a-ﬁTb Fepa ol .
g, 4‘_"33‘0_;_
PPLICATION FOR A PERMI‘I‘ALL A SEWAGE DISPOSAL SYSTEM
gavg oF Conta  WDETR D, MEImLEy HOKE PHONE  GSS—O227 voax PHoXE  N/A

;on;::ss OF_PROPLATY 12202 JUDGE ORR. WD, Peyrw (O . o 27FeR T2
L [eAL DESCRIPTION OF PROFCETY  AWRATUHEYL

TAX SCHEDULE NUMSER 2000 00/ 37 SYSTEM CONTPACTOR WA PRING PHOKZ

DWKER'S ADDRESS 1F DITFLRERT 20y LES Wy _'b?-.. ©  prinss «©w m
TYPE OF HOUSE CONS.RUCTION . TRARR %ham‘m' SOURCE AND TYPE OF WATER SUPPLY pEL

176 OF 10T SIS MRES, PATIHIM POTLNTIAL MUMBER OF BEDROSHS . ELSEELRT {ves or no) NO

FERCOLATION TEST RESULTS ATTLCHED (yes or no) [ )

A plot plen and 2ccompinying Informetfon are essent{el; it cry be drewn- ea the beck of this epplication cr be
tttached. Pletse Include by nersured distence the Joeceticn of weils {ncluding nefghbors’ wells, springs, sater
supply 1ines, clsterns, buildings, proposed structures, property 1{nes, proserty dimensions, tuvdsol) drafns, Jites,
ponds, water courses, streecy, and dry quiches, Picese show ihe locatién of the proposed teptic systen by directions
end dfstances from actual indfor proposed ¢wellings, structures, or f{zed reference obfects. Give complete
¢{rections (2 the property froa rajor highways. (ANSWER QUESTIONS ON 34C+ OF TORM).

Applfcint acknewledges thet the completeness of the application {s conditione) upon such furitkber candilory ind
rdditfen2) tests and reporis is rry be required by the departmant to bs rade end Turnfihed by 1ha 2pplicant for
purposes of eviluatfon of the epplicatfen; trd {ssuznce of the permit is subject to such terzs ind conditfons it
deexwd necessery to ensure complfieince with rules tnd regulations tdopted under Artfcle 10, Tftle 25, C.R.S5. 1873
:s eownded,  The uncdersfgned hereby certfffes that 211 stitements mide, fnformrtion and reporls svbmitted by the
ipplicent are or will be represented to be trus tnd correct to the best of my knowlege and belfef tnd are designed
0 be relfed on by the £]1 Peso County Health Dept. fn eveluating the seme for purposes of fssuing the persit 2pplifed
for herefn, I further unéerstand thet eny failsiffcation or cisrepresentatfon sty resvit fa the denfel of the
rpplfcation or revoceticn of einy permit granied brsed upon safd 2pplication end in legal action for perfury as

provided by Yew.
S1GRATURE M
HCALTH DEPARTHMERT USE OKLY

FERMIT KuMsiR RECEIPT NURELR DATE TO LAKD USE DLPARTHENT ﬁﬁ&o/g#/

SISESFTICN AREA TRNYK CLPLCITY

CATE CF S)TE INSPECTION

TEMATRRS:

SPPLIEATICN )5 ATFROVID { ) BEwIED ()} DRIE . CHYIRGNMINTALILY




ANSWER m\t_‘; FOLLOWING ITEMS AND/OR INCLUDE ON PLOT PLAN.

PROPERTY LINES ___ 300 PAOT

PROPERTY DIMENSIONS RS MMRES

LOCATION OF PROPOSED SEPTIC SYSTEH _ Sin Plot

LOCATION OF WELL Su PUWT

LOCATION OF ADJACENT WELLS __ b

BUILDINGS Sy ploT ' H

PROPOSED BUILDINGS i

WATER SUPPLY LINZ _ NYA

CISTERKS N/

SPRINGS _ S0 P

LAXES N/ '

PONDS ___ 500 T\GT )
WATER COURSES ___ sa PAOT

STRESMS Ser PIOT .
DRY CULCHES o

_'SUBSOIL DRAINS < BUFT : \

) : - . :
" DIRECTIONS TO PROPERTY FROM HAIN HIGHWAYS: o - _
¢  Provewry. S lolAed AT TTwe  NORTW S _?nw;ru_nr@_ .

v ek gubke ORR. RD. AND  theway 2

NOTE —  Tws TRWGSAC > TO SRARD / BePIhcE TThe- (URREWT
Sgpve, SEd . A SPARNTE PrROTOSAL. 1O RTARYSY A
NRW ST Spstema (Thank AND TED) ForR The YOWKE )
HAS  Beew  SURMITRED. - TThe (URRenT SYSTEM (As Re™ODRIED
wil ReNE The BTRAMER ONLY,

AN GXRANDED FTED 5 BEQUREd O By PRES/ AT
™ME  (URfevYT FELD, WLt IS EXHASTED -Fepw_:“ e
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EL PASO COUNTY DEPARTMENT OF HEALTH AND ENVIRONMENT Permit Number: 10010 ° P m
INDIVIDUAL SEWAGE DISPOSAL SYSTENHZitPECTION REPORT Date: April 4, 1098
APPROVED: YES ENVIRONMENTALIST: s
e ... 1
Addraé 13202 Jl_n_?ga O Road E) ) Owner. Dan Ferguson
Lepal Description: 8
Resldential sysiem approved for five bedrooms. System Installer: R. Paimer (R&R Ditching)
SEPTIC TANK

Commercially made tank constructed of precast concrete.
Capacity: 2250 gailons.

DISPOSAL FIELD
Chamber system utifizing Infittratror brand leaching chambers in a bed (mound) configuration.
number of chambers: 64, sq. fi. per chamber: 18; reduction allowed: 0%;
sq.ft. required: 1152; total sq.R. installed: 1152.
See engineers design for more detaits,

ﬁ,——
SYSTEM DESIGN &
By Engineer: Yes; Name of Design Engineer: John E. Wendt, PE. Approval Letter Provided: &

WATER SUPPLY
Private Water Supply.
Propased well is > 50 ft.* from tank, and >100 ft.* from leach field.
*Approval shall be revoked if in the fufure these minimum horizontal distances are not maintained.

NOTES: Per D. Mydlowski, design engineer to inspect for final cover, side slopes, and alarm installation.
Except as noted below, all pipe in 4 inch diameter PVC SDR-35.

L 4 pmpggd well ,
>
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EL Pnso COUNTY DEPARTMENT OF HEALTH AND ENVIRONMENT cae .
301 South Union Boulevard - .
. Colorado Springs, CO 80910-3123

APPLICATION FOR A PERMIT TO CONSTRUCT, REMODEL, OR INSTALL
A BEWAGE DIBPOBAL BYSTEM

Neme of Owner Dans FeE@ £ Usor Daytime Phone 495~ 3526 ‘\

Address of Prol'perty 2! = orR Date '3!]8’ 195 '
Legal Descripion of PrOPEﬂY%EMWO:
Mcheduﬁﬂ Numlf;'éri:" MQQ‘ i‘egflé 3 S‘:;:tlc C?:l‘l?r.égtor/ Phone $35- -999% .
Type of House Construction_FRRME Source of Water wZLL

Size of Lot [52 & X Basement (Y or@ Percolat:.on Test Attached @or N)

MAXIMUM POTENTIAL NUMBER OF BEDROOMS. S

I have supplied a plot plan as described on the back of this form.
I acknowledge the completeness of the application is conditiomal upon such
further mandatory & additional tests & reports as may be required by the
Department to be made & furnished by the applicant for purposes of evaluating |,
the application, & issuance of the permit is subject to such terms & !
conditions as deemed necessary to ensure compliance with rules & requlations
adopted pursuant to C.R.S. 1973, 10-25-101 et. seq. I hereby certify all P
. Btatements made, information and reports submitted by me are or will be
represented to be true & correct to the best of my knowledge & belief, & are
designed to be relied on by the El Paso County Department of Health in
. evaluating the same for purEoses of iesuing the permit applied for herein. I
further understand any falsification or mlsrepresentatlon may result in the 1
denial of the application or revocation of any permit granted based upon Bﬂld
application & in 1ega1 action for perjury as provided by law.'

OWNER’S BIGNATURE ; gﬁ%/\-\u——-ﬁ

=
[
(22422222222 R R 2222 222222222 X XXX L2 2222222222 22222222 X 2R 2 2L
; DEPAR!EHEHT OF HEALTH USE ONLY-

Absorption Area * Tank Capacity -Date/Site Inspect:.on Z Z é

i3 forty
Application is ( l/ﬁprov d

Environmentalist ~ 1’ " Date ? ,g\f/?é

*****&****

Permit # / a9/ ? Receipt # Km Date to Planning Dept ? A ? 76
EHS-10/93 329,197 M“é@— dﬂ—\
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PROPERTY AND PERC HOLES MUST BE CLEARLY MARRED/POSTED

The following information must:be on your plot plan.
Please check ( ) the items that apply.

Property Lines
Property Dimensions
Proposed, Septic System Site.
Well(s) - : .
Adjacent Well (s)

Building(s)

Proposed Building(s)

Water Line

Cistern :
Subsoil Drain(s) S

-

NOT ow _A-.-e'pwr PLaws - 152 Ropes

St St it Semt ent? St

Are any of these within 100 feet of your proposed seﬁtié system
(including adjoining property)? Also draw on the plot plan.

Spring(s) :
Lake(s) L. * 4 '

.. Pond(s) yEg4

Stream(s) JE€2
Dry Gulch(s) =~ = '

Natural Drainage Course(s) MEX

Give complete directions to the:property from a main highway.

2
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Date

105 Netherton Hgts
Colorado Springs, CO 80907

719-535-9999

R & R Ditching, Inc, R ! W

£ ,20000026Y4

SOIL PERCOLATION DATA SHEET ~ OH[04] 1996

November 8, 1995

Location of test: 13202 Judge Orr Rd.e \

El Paso County

Client: Ferguson
Water supply: Well
No. acres: 20+ -

PERCOLATION RATE MEASUREMENT RESULTS

HOLE DEPTH TO WATER LAST MIN. PER
DEPTH - | TiME: 2:00 TIME: 2:15 TIME:2:30 TIME: 2: 45 DROF INCH
H 36 16 3/4 |16 172 {15 174 16 3/8 1/8 120
# 36 19 18 1/16 | 19 1/8 19 1/4 1/8 120
i 36 B 8 8 1/16 8 3/16 1/8 120
AVG, 120
PROFILE
#4 DEPTIL SOIL DESCRIPTION
0 - 6" Sandy Clay GROUND WATER _none
6" - 8" Clay BEDROCK none
GRADEOFSITE 3% W .
}l
. 25
Remarks: RN ,

. Done on knob of hill.
(nghest point)




John E. Wendt P.E.
7410 Tudor Road
Colorado Springs, CO 80919
719-598-7121

March 28, 199p
Blue Sky Construction
6320 Burgess Road
Colorado Springs, Co. 80908

Re: Individual Sewage Disposal System (I1SDS) for a 5 Bedroom
House at 13202 Judge Orr Road, Colorado Springs, Co,

80831.
P
PRECOLATION TEST BY: R & R Ditching, Inc.
: Novembenr.§, 1995
ABSORPTION RATE: _ Minutes/Inch
SOIL CONTENT: Clay
WATER SUPPLY: Well
HOUSE SIZE: 5 Bedroom
AREAS "0OF SPECIAL CONCERN: Impervious surface at

‘ground level.

SEPTIC TANK:

Provide: One 2,000 Gallon-- 2 Compartment Tank

WASTEWATER FLOW :
5 Bedrooms @ 150 GPD/ BR = 750 GPD
THEREFORE: Design flow shall be base upon: 1,125 GPD

OPTION T

Based upon no percable so0il, a mound system may be
developed.

A mound bed consisting of a sand/sandy loam mixture will
infiltrate 1.0 gallons pr day/square foot. Therefore:

Net)bed area of 24' x 48' shall be provided (Use 1,152
SIF -

Bross (basal) dimensions for this mound system shall be:
60' wide by 84' long- (based upon a bed area of 4' deep
plus 12" of rockless chambers plus 12" of cover: Total:
6' high; sloping sides at 3:1 slope.

1. Determine house, septic tank and bed locations. Note:
This system shall be developed per E1 Paso County set-
hack requirements for all elements of the system,



2. Level total (basal) area, remove any trees and other
vegetation. For this system, trees shouid be cut to
ground level and stumps left in place. Protect site
from any vehicular traffic.

3. Stake out mound bed and gross perimeter. Possible
reference stakes may be necessary some distance from
site in case corner stakes are disturbed.

4, Determine elevation and location of the delivery pipe
from 1ift station. This should be below frost line or
sloped back to 1ift station so it may drain after
dosing.

5. Scarify area within the net mound bed area (24' x 48‘)
approximately 6' to 8" deep. This can be roughened
with backhoe teeth.

6. Place fill material (sand/sandy loam) on bed area using
a small track type tractor (with b]ade) Keep a minim-
um of 6" of soil beneath tracks to minimize compaction.
Fi11 bed area to a height of 4' and level,

7. Lay 8 rockless chamber sections side by side {24') and
add 8 chambers to each section (48' Jong). Cap front
and rear. Run distribution pipes to each row of units
from a distribution box at the entrance to system and
manifold at rear (Tooped for best distribution).
Determine location {(and elevation) for an 8 outlet
(9 hole) distribution box from the 1ift station.

(again assure return drainage). NOTE: Use a "Tuf-
Tite" 9HDZ2-or equal- distribution box with speed level-
ers to provide equal flow to each row. ODrill a 3/8"
hole in top of inlet elbow from 1ift station tog preve-
nt any vacuum effect.

8. Fi11 side wall area around perimeter and between rows
of chambers to top of slots and walk into place. (bank
run sand and gravel may be use for this fill).

9. Complete backfill of mound and entire basal area to an
approximate 12' to 18" cover. *D0O NOT USE WHEELED
VEHICLES OF THE BED DURING CONSTRUCTION.

10. Upon completion seed with a mixture of Clover and dry
land seed such as E1 Paso mix to prevent any erosion.
Plant perimeter with water seeking shrubs such as

rs and Lilacs.

OPTION II
'TRANSPIRATION BED



Full and adequate evapotranSpiration (allowing for
approximately 250% increase over area "lake evaporation"
rate) because of location and plant growth, can be
accomplished in a bed of approximately 3,600 SF (60' x 60'--
80' x 45' etc.). This type and size of bed must be
actively aerobic, well ventilated, well planted and well
crowned.

Determine area sizing, level and stake. Remove all
vegetation.

Undercut approximately 12“ to 1B" to form bed. Square up
side around perimeter to form bed size.

Lay a2 6" lTayer of 4" to3/4" gravel on entire bottom of bed
and level. 1In process of laying gravel, place 2" drilled
piping (4" drilled holes) approximately every §' at the 2"
level above bottom and 12" level as fill proceeds, vented to
surface at both ends. Place a rain cap on vented piping.

Upon gravel place 4" perforated soil and drain piping- holes
to gravel- at every 5*' to 6' in bed. Manifold entrance and
ends together to create a looped system.

Now cover entire bed with washed sand to a 3" crown above
original leveled ground surface.

Immediately plant bed with broad-leafed plants and swamp
type vegetation. Add evergreens, such as cedar bushes etc.
to continue evapotranspiration during winter months.

A well crowned bed, surrounded by storm water drainage
swales will provide run-off from system.

System will allow for approximately 20 to 25 days reservoir
storage for winter and/or non active working bed times.

LIFT STATION
Provide a 1ift station downstream from the septic tank.

Lift station shall be capable of evacuating to either system
(mound or evapotranspiration) approximately 200 to 300
gallons per pumping cycle and have reserve storage
capability of approximately 100 gallons. A high water alarm
system shall be installed to alert occupant of any pump
failure or other malfunction. The discharge from the
station shall be so sloped that upon completion of a dosing
cycle wastewater in the pipe shall drain back to chamber.
The station tank shall be water tight so no ground water can
infiltrate into it. A riser from the access port shall
extend a minimum of 6" above ground level to keep surface
water from entering chamber



INSTRUCTIONS FOR ISDS USE

One must be aware of and assume responsibility for a
continued inspection and maintenance of this entire septic
system. Septic tank must be inspected and, if reguired,
pumped on a regular basis (possibly every 18 to 24 months}.
Non-biodegradable products such as coffee grounds, cigarette
butts, hygene products, diapers, plastic products of all
kinds etc. shall not be run into system.

Water must be continuously monitored to assure that toilets
and sinks are not allowed to run due to inattention or due
to faulty or malfunctoning seals.

This design is in no way written guarantee the system will
give indefinite trouble free service. Even with proper
installation and maintenance, there remain many
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Please call out if you anticipate the need for an
under drain next to the sanitary sewer in the
streets to collect the proposed foundation drains.
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