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1.0 SUMMARY

Project Location

The project lies in a portion of the SE' of the SE'% of Section 3, Township 11 South, Range 67
West of the 6™ Principal Meridian in El Paso County, Colorado. The site is located
approximately 1% miles north of Monument, Colorado.

Project Description

Total acreage involved in the project is approximately 5 acres. The proposed site development
consists of two single-family rural residential lots. The existing structure is to remain on Lot 1.
The development will utilize an individual well and on-site wastewater treatment system.

Scope of Report

This report presents the results of our geologic evaluation, treatment of engineering geologic
hazard study and wastewater study for individual on-site wastewater treatment systems.

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 potentially unstable slopes, shallow bedrock, and seasonal 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 a portion of the SE¥% of the SE% of Section 3, Township 11 South, Range
67 West of the 6"Principal Meridian in El Paso County, Colorado. The site is located
approximately 1% miles north of Monument, Colorado, northwest of Beacon Lite Road and
Wakonda Way. The location of the site is as shown on the Vicinity Map, Figure 1.

The topography of the site varies of gradually to steeply sloping generally to the south and
southwest, with moderate to steep slopes along the ridge that bisects the property. The
steepest slopes are located along the road cut in the southwestern portion of the site on the
north side of Wakonda Way. The drainages on-site flow in southerly and southwesterly
directions through the western and southeastern portions of the site. Water was not observed in
the drainages at the time of this investigation, however, water may be present after significant
precipitation events. Our site observations were conducted on August 15 and 16, 2017. 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, yucca,
Ponderosa Pines and scrub oak. The existing house located on Lot 1 will remain. An existing
septic system and water well are located at the house. The septic system was previously
abandoned and the house is now tied into Monument Sanitation sewer. El Paso County Health
Department records for the septic are included in Appendix E. Site photographs, taken August
16, 2017, are included in Appendix A.

Total acreage involved in the proposed development is approximately 5 acres. Two single-
family rural residential lots are proposed. The proposed lots are approximately 2.1 and 2.3
acres each. The new lot will be serviced by an individual well and on-site wastewater treatment
system. The proposed Development Plan is presented in Figure 3.
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3.0 SCOPE OF THE REPORT

The scope of the report will include the following:

« 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. The
site-specific geologic map is presented in Figure 6.

* The site will be evaluated for individual on-site wastewater treatment systems in accordance
with El Paso Land Development Code.

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. Qur
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 Geology/Engineering Geology Map which identified pertinent geologic conditions
affecting development. The field mapping was performed by personnel of Entech Engineering,
Inc. on August 18, 2017.

Two (2) test pits were performed on Lot 2 to determine general suitability of the site for the use
of an on-site wastewater treatment system and provide foundation recommendations. The
locations of the test pits are indicated on the Development Plan/Test Boring Location Map,
Figure 3. The 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.
Results of the laboratory testing are included in Appendix C. A Summary of Laboratory Test
Results is presented in Table 1.
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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
along the Palmer Divide. Approximately 3 miles to the west is a major structural feature known
as the Rampart Range Fault. This fault marks the boundary between the Great Plains
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 northeasterly direction (Reference 1). The rocks in the area
of the site are sedimentary in nature and typically Tertiary to Upper Cretaceous in age. The
bedrock underlying the site consisis of the Dawson Arkose Formation. Overlying this formation
are unconsolidated deposits of residual soils, and alluvial soils of the Quaternary Age. The
residual soils are produced by the in-situ action of weathering of the bedrock on site. The
alluvial soils were deposited by water in the drainages on 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 one soil type on the site (Figure 4). In general, it consists of
gravelly loamy sands. The soils are described as follows:

Type Description
41 Kettle Gravelly Loamy Sands, 8-40% slopes

Complete description of the soil type is presented in Appendix D. The soils have generally been
described to have moderate to moderately rapid permeabilities. Roads may need to be
designed to minimize frost-heave potential. 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.
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5.3 Site Stratigraphy

The Monument 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). Four mappable units were
identified on this site which are described as follows:

Qal Recent Alluvium of Holocene Age: These are recent deposits that have been
deposited along the drainage that exist on-site. These materials typically consist of
silty to clayey sands and sandy clays. Some of these alluviums contain highly
organic soils.

Qaf Artificial Fill of Holocene Age: These are man-made fill deposits associated with
the erosion berm in the southeast portion of Lot 1.

Qas Younger Piedmont-Slope Alluvium of Holocene Age: These are sheetwash and
stream-deposited alluvium associated with Monument Creek and its tributaries.
These materials consist of gravelly to silty to clayey sands.

Tkd Dawson Formation of Tertiary to Cretaceous Age: The Dawson formation
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
Monument Quadrangle distributed by the Colorado Geological Survey in 2003 (Reference 4},
the Geologic Map of the Colorado Springs-Castle Rock Area, distributed by the US Geological
Survey in 1979 (Reference 5), and the Geologic Map of the Denver 1° x 2° Quadrangle,
distributed by the US Geological Survey in 1981 (Reference 6). The Test Pits and Profile Holes
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 Pits can be grouped into one general soil type. The test pit
soils were classified using the USDA Textural Soil Classification and Unified Soil Classification
System (USCS).

Soil Type 1 is a silty sandstone (SM). This material was encountered in both of the test pits.
The sandstone was encountered at 1 foot and extended to the termination of the test pits {4 to 6
feet). A thin layer of residual soils and topsoil exists on top of the sandstone. The sandstone
was encountered at dense to very dense states and moist conditions. Samples tested had 15 to
18 percent passing the No. 200 sieve. The sandstones are typically non-expansive, however;
expansive clayey sandstone and claystone are common in the area.

The Test Pit 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.

5.5 Groundwater

Groundwater was not encountered in the test pits which were excavated to depths of 4 to 6 feet.
Areas of seasonal shallow groundwater have been mapped in low-lying areas and in the small
drainages on-site. These areas are discussed in the following section. 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.
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6.0 ENGINEERING GEOLOGY — IDENTIFICATION AND MITIGATION
OF GEOLOGIC HAZARDS

As mentioned previously, detailed mapping has been performed on this site to produce an
Geology/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 stages of the project. These hazards and the recommended mitigation techniques
are as follows:

Expansive Soils

Expansive soils were not encountered in the test pits excavated on-site, however; expansive
very clayey sandstone and claystone are commonly encountered within the Dawson Formation.
These occurrences are typically sporadic; therefore, none have been indicated on the maps.
These expansive soils, if encountered beneath foundations, can cause differential movement in
the structure foundation. These occurrences should be identified and dealt with on an individual
basis.

Mitigation: Should expansive soils be encountered beneath the foundation, 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
Proctor Dry Density, ASTM D-1557 is a suitable mitigation, which is common in the area.
Another alternative in areas of highly expansive soils is the use of drilled pier foundation
systems. Typical minimum pier depths are on the order of 20 feet or more and require
penetration into the bedrock material a minimum of 4 to 6 feet, depending upon building loads.
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.

Floodplain and Seasonal Shallow Groundwater Area

The site is not mapped within any floodplains according to the FEMA Map No. 08041CO276F,
dated March 17, 1997 (Figure 7, Reference 7). Areas of seasonal shallow groundwater were
observed across the site. In these areas, we would anticipate the potential for periodically high

subsurface moisture conditions and frost heave potential. These areas lie within low-lying areas
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along the southern portion of the site and in the smaller drainages in the western portion of the
site. Water was not observed in any of the drainages at the time of our site investigation. These
areascan likely be avoided or properly mitigated by development. The potential exists for high

groundwater

during high moisture periods and should structures encroach on these areas

what exhibit

Mitigation: Foundations must have a minimum 30-inc éﬂﬁ‘ﬁolh@ﬁ:ﬁmection. In areas where
high subsurface moisture conditions are anticipated peAddRAG, SIBEMEI perimeter drains
are recommended to help prevent the intrusion of water into areas below grade. Typical drain

the following precautions s

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. All organic material would be
completely removed prior to any fill placement. Specific drainage studies are beyond the scope
of this report.

Potentially Unstable Slopes

The slopes identified with this hazard exist along the road cut on the north side of Wakonda
Way in the southern portion of the site, and are indicated on Figure 6. These slopes are stable
in their present condition; however, considerable care must be exercised in these areas not to
create a condition which would tend to activate instability.

Mitigation: These slopes lie along the southern property boundary, therefore, building from this
project is not proposed on these slopes. The best mitigation for potentially unstable slopes is
avoidance. The potential house location on Lot 2 is a sufficient distance away that potentially
unstable slopes should not affect the proposed development.

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,
It is our opinion that the existing geologic and engineering geologic conditions will impose some
minor constraints on the proposed development and construction. The most significant
problems affecting development will be those associated with the potentially unstable slope on
the southwest side of the site that can be avoided. Other hazards on site may be satisfactorily
mitigated through proper engineering design and construction practices.
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The upper materials are typically at medium dense states to very dense. The granular soils and
sandstone bedrock encountered in the test pits should provide good support for foundations.
Foundations anticipated for the site are standard spread footings bearing on medium dense
sands or undisturbed sandstone. Areas containing arkosic sandstone will have high allowable
bearing conditions. Difficult excavation should be anticipated in areas of shallow bedrock.
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 clayey sandstone and claystone is common in the Dawson Formation, and
may require mitigation if encountered at or within four feet of foundation grade. Expansive soils,
if encountered, will require special foundation design and/or overexcavation. These soils will
not prohibit development.

Areas of potentially seasonal shallow groundwater were encountered on site. These areas exist
along a drainage swale located on the western side of Lot 2 and in the southeast side of Lot 1

along Wakonda W3y. Water was not observed in the drainages on-site. Dyg to the size of the
lots and the propoged development, these areas can be avoided by corstruction. Structures
should not block drainages. Leach fields should not be located in'these areas due to the

potential for periodic high groundwater conditions.

In summary, deyelopment 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. Invgstigation on each lot is recommended grior to construction.

Please call out
on exhibit and
call out which
exhibit in this
paragraph.
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7.0 ON-SITE WASTEWATER TREATMENT

The site was evaluated for individual on-site wastewater treatment systems in accordance with
El Paso Land Development Code. Two (2) test pits were performed on the property. Test pits
were located in potential location of proposed a system on Lot 2. The approximate locations of
the Test Pits are indicated on Figure 3, on the Geology/Engineering Geology Map, Figure 6, and
on the Septic Suitability Map, Figure 9. A table showing the results of the test pits is presented
in Table 2. The specific percolation test results are presented in Appendix E of this report.

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

Soils encountered in the test pits consisted of gravelly sandy loam overlying silty sandstone.
The limiting layers encountered in the test pits is the silty sandstone, which corresponds to an
LTAR values of 0.30 gallons per day per square foot. The bedrock was encountered at
approximately 1 foot in both of the test pits. These conditions will require a designed system.

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
occur provided the OWTS site is evaluated and installed according to El Paso County and State
Guidelines and properly maintained. Based on the testing performed as part of this investigation
a designed system will be required. A Septic Suitability Map is presented in Figure 9. Additional
testing may be required if the new field is not located in the tested area. 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 drainages, floodplains or
ponded areas and 25 feet from dry gulches.
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8.0 ECONOMIC MINERAL RESOURCES

Some of the sandy materials on-site could be considered a low-grade sand resource.
According to the E/ Paso County Aggregate Resource Evaluation Map (Reference 8), the area
is not mapped with any aggregate deposits. According to the Atlas of Sand, Gravel and Quarry
Aggregate Resources, Colorado Front Range Counties distributed by the Colorado Geological
Survey (Reference 9}, areas of the site are not mapped with any resources. According to the
Evaluation of Mineral and Mineral Fuel Potential (Reference 10}, the area of the site has been
mapped as “Fair” for industrial minerals. However, considering the silty to clayey 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 10), 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 the site (Reference 10).

The site has been mapped as “Fair” for oil and gas resources {Reference 10). 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
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.

11 Soil, Geology, Geologic Hazard & Wastewater
Arvidson Subdivision

2310 Wakonda Way

Monument, Colorado

Job No, 171248



Entech Engineering, Inc.

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 and weathered bedrock materials 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 control features should be performed by
or in conjunction with the drainage engineer who is more familiar with the flow quantities and
velocities.

Cut and fill slope areas wili be subjected primarily to sheetwash and rill erosion. Unchecked rill
erosion can eventually lead to concentrated fiows 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.
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10.0 CLOSURE

It is our opinion that the existing geologic engineering and geologic conditions will impose some
minor constraints on development and construction of the site. The majority of these conditions
can be avoided by construction. Others can be mitigated through proper engineering design
and construction practices. 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 and septic systems 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 Jenna and Matthew Arvidson, 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 Tactile Test Pit Results

Percolation USDA Saoil LTAR Depth Depth to
Test Classification Value to Groundwater (ft.)
No. Bedrock (ft.)
1 3A" 0.30* 1 N/A
2 3A* 0.30" 1 N/A

*- Conditions that will require an engineered OWTS
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LEGEND:
Qal -

Qaf -

Qas; -

TKda -

Alluvium of Holocene Age:
water deposited materials associated with small drainages on the property

Artificial Fill of Holocene Age:
man-made fill deposist associeated with erosion berm

Younger Piedmont-Slope Alluvium of Holocene and Late Pleistocene Age:

sheetwash and stream desposited alluvium associated with Monument Creek
and its tributaries

Dawson Formation of Tertiary to Cretaceous Age:

arkosic sandstone with interbedded fine-grained
sandstone, siltstone and claystone

Geologic Hazards

pu -

psw -

.ﬁ- -

potentially unstable slopes

potentially seasonal shallow groundwater area

test pit location and number
-tp-1 (18" w x 48' s of tp-2)

-tp-2 (100" sw x 20" se of the s corner of the existing shed)
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LEGEND

%. SPECIAL FLOOD  HAZARD  AREAS SUBIECT TO
E : INUNDATION BY THE 1% ANNUAL CHANCE FLOOD

The 1% annual chance flood (100-year flood), also known as the base floed, is the flood
that has a 1% chance of Ulzm nﬁ:m__mn_ or exceeded in any mr..m: ear. The mﬁﬂ&n—_
Flood Hazard Area is the area subject to flooding by the 1% annual chance flood. Arcas
of Special Flood Hazard include Zones A, AF, AH, AO, AR, A99, V, and VE. The Bace
Flood Elevation is the water—surface elevation of the 1% annual chance flood.

ZONE A MNo Base Flood FElevations derermined.
ZOME AE Base Flood Elevations determined.

ZONE AH Flood depths of 1te 3 feet (usually areas of pondingl; Base Fleed
Elevations determined.

ZONE AD Flood depths of 1to 3 feet {usually sheet flow on sloping terrain);
average depths determined. For areas of alluvial fan flooding, velodities
also determined.

ZONE AR Special Flood Hazard Area formerly protected from the 1% annual
chance flood by a flood control system that was subsequently
decertified. Zone AR indicates that the former flood control system is
being restored to provide protection from the 1% annual chance or
greater flood.

ZOME A99 Area to  be protected from 1% annual chance flood by a Federal
flood _u-DvnH:c: systemn wnder construction; no Base Flood Elevations
determined

ZOMNE V Coastal flood zone with velocity hazard (wave action); no Base Flood
Elevations determined.

ZONE VE Coastal flood zone with velacity hazard {wave action); Base Flood Flevations
determined.

T
64 FLOODWAY AREAS IN ZONE AE

The floodway is the channel of a stream plus any adjacent floodplain areas that must be
kept free of encroachment so that the 1% annual chance flood can be carried without
substantial increases in flood heights.

E OTHER FLOOD AREAS

ZONE X Arpas of 0.2% annual chance flond; areac of 1% annual chance flood
with averapes depths of lsss than 1 tont or with dralinape areas ksae than
1 square mile; and areas protected by levees fram 1% annual chance
flood.

OTHER AREAS

]

ZOME X Areas determined to be outside the 0.2% annual chance floodplain.
ZOME D Areas in which flood hazards are undetermined, but possible,

OTHERWISE PROTECTED AREAS (OPAs)

")
z COASTAL BARRIER RESQURCES SYSTEM (CBRS) AREAS
[

CBRS aress and OPAs are normally located within or adjacent to Special Flood Hezard Areas.

1% amnnual chance :Eaﬁ_m:._ boundary
0.2% annual chance floodplain boundary
Floodway boundary

e e Zone D boundary

CBRS and OPA boundary

Boundary dividing Special Fload Hazard Area Zones and
boundary dividing Special Flood Hazard Areas of different
Base Flood Elevations, flood depths or flood veloc ]

Base Flood Flevation line and value; elevation in fe

*Refureined Lo the Mabonal Ceedclic Yorlical Qalum of 1929

I Crowes masction line
@Illll@ Transect line

Geographic coordinates veferenced to the MNorth Amefican

oLy et Datim - of 1983 (NAD 83), Westem Hemisphere
4276800M 1000-meter Universal Transverse Mercalor grid tick values,
zone 4
5000-foot grid tick values: Hawaii State Plane coordinate
800000 FT system, u::m 2 (FIPSZONE 5103), Transvorse Mercator
projection
Dvﬁmmgax Bench mark (see explanation in Notes to Users section of

this FIRM panel)
e 2 Coastal Mile marker

MAP REFOSITORY
Refer 1o listing of Map Repositories on Map Index

EFFECTIVE DATE OF COUNTYWIDE
FLOOD INSURANCE RATE MAP
MNovember 20, 2000

EFFECTIVE DATE(S)OF REVISION{S)TO THIS PANEL
September 30, 2004 — to change Special Flood Hazard Areas, to update map format, to
reflect revised shoreline and to incorporate previously issued Letters of Map Revision.
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POLYETHYLENE FILM-MOP TO
WALL AND EXTEND BELOW
v DRAIN AS SHOWN

POLYETHYLENE FILM-MOP TO
WALL AND EXTEND BELOW
DRAIN AS SHOWN

/‘4 BACKALL ST A _BACKFILL
FILTER FABRIC FILTER FABRIC
MIRAFI 140 N. OR MIRAFI 140 N, OR
I EQUIVALENT AS 5/ FQUIVALENT AS J
FOUNDATION —{  FITE=dbi—/ \ ‘ FOUNDATION —1 :
STEM WALL | : CloR STEM WALL
N 8" MIN, N - 8" MIN.
A e e,
BELOW. e 4% g MIN, ceLo ', 2" MIN.
U8 PERFORATED 28 PERFORATED
PIPE FIPE
NOTES:
—GRAVEL SIZE IS RELATED TO DIAMETER OF PIPE PERFORATIONS-857% GRAVEL
GREATER THAN 2x PERFORATION DIAMETER.
—PIPE DIAMETER DEPENDS UPON EXPECTED SEEPAGE. 4-INCH DIAMETER IS MOST
OFTEN USED.
—ALL PIPE SHALL BE PERFORATED PLASTIC. THE DISCHARGE PORTION OF THE PIPE
SHOULD BE NON-PERFORATED PIPE.
—FLEXIBLE PIPE MAY BE USED UP TO 8 FEET IN DEPTH, IF SUCH PIPE IS
DESIGNED TO WITHSTAND THE PRESSURES. RIGID PLASTIC PIPE WOULD OTHERWISE
BE REQUIRED.
-MINIMUM GRADE FOR DRAIN PIPE TO BE 1% OR J INCHES OF FALL IN 25 FEET.
—DRAIN TO BE PROVIDED WITH A FREE GRAVITY QUTFALL, IF POSSIBLE. A SUMP
AND PUMP MAY BE USED IF GRAVITY OUT FALL IS NOT AVAILABLE.
. v
B 1 M e )
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LL9€6E M 100,0€020 NI

LEGEND:

WNN - POTENTIAL OWTS LOCATION
@ -POTENTIAL ALTERNATE OWTS LOCATION

*ABSORPTION FIELSD 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 AWAY FROM ANY DRAINAGES, FLOODPLAINS, OR PONDED
AREAS AND 25 FEET AWAY FROM DRY GULCHES.

*POSSIBLE HOUSE AND WELL LOCATIONS ARE SHOWN ON LOT 2,
100 FEET SETBACKS ARE INDICATED FOR THE EXISTING WELL ON
LOT 1, AND POSSIBLE WELL LOCATION ON LOT 2.
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APPENDIX A: Site Photographs



\ig

Looking northwest
from the southeast
corner of the site.

August 16, 2017

\ig

Looking northwest at
road cut along
Wakonda Way.

August 16, 2017
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\ig

Looking west from the
southeast portion of
the sitep.

August 16, 2017

\ig

Looking north towards
old shed that is

located on Lot 2.

August 16, 2017

Job No. 171248




\ig

Looking north along
the western property
boundary of the site.

August 16, 2017

\ig

Looking south from
the northern portion of

the site.

August 16, 2017
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Looking northeast
from the central
portion of the site.

August 16, 2017

\ig

Looking east along
Beacon Lite Road on
the northern side of

the site.

August 16, 2017
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APPENDIX B: Test Pit Logs



TEST PIT NO. 1 TEST PIT NO. 2
DATE EXCAVATED 8/17/2017 DATE EXCAVATED 8/17/2017
Job # 171172 CLIENT JENNA AND MATTHEW ARVIDSON
LOCATION 2310 WAKONAD WAY
REMARKS REMARKS
813 2| g
- gl E
w] O |8 |G 18
o] [+}] 12} 41}
3|l 3|2 N -
— [£] — [+] (4]
AR EHERE € 582|212
= -
g gl 2|2 |a 2 [E|E]2] 2 |5
[ o| O (=] w [ >|m| © o |W
o ol o ldD o |ala|lalon |D
topsoil, gravelly sandy loam, i topsoil, gravelly sandy foam, &
fine to coarse grained, brown | 1 fine to coarse grained, brown | 1 |.°.
|
silty sandstone, fine to coarse | 2 ma 3A |siity sandstone, fine to coarse | 2 : 1y |ma 3A
grained, tan, moist grained, tan, moist &k
3 3 |
4 4]
5_ 5_J
6 ] 6
7 7]
8 8 |
9] 9 ]
10 ] 10 7]
Soil Structure Shape Soil Structure Grade
granular - gr weak - w
platy - pl moderate - m
blocky - bl strong - 5
prismatic - pr loose - |
single grain - sg
massive - ma
i,
E NTEc H JOB NO. 1
TEST PIT LOG (ALY
ENGINEERING, INC. e
505 ELKTCON DRIVE . =
COLORADO SPRINGS, COLORADO 80907 L ORAWN: - s 4707 -1




APPENDIX C: Laboratory Test Results



BORING NO. TP-1 UNIFIED CLASSIFICATION  SM TEST BY BL
DEPTH(ft) 1-4 AASHTO CLASSIFICATION JOB NO. 171248
CLIENT JENNA & MATTHEW ARVIDSON
PROJECT 2310 WAKANDA WAY
Sieve Analysis
Grain Size Distribution
100% .-
90% - — ‘LjﬂL . B . - .
BO%
2 70% HHHA B -+
@ 60% I S - —
< 50% " o_li20 T 1T
@ 40% —t- —— = L
& 30% -1- - O H40
o |
20% “‘.-.it.im}:’., =0
10%
0%
100 10 1 0.1 0.01
Grain size (mm}
U.S. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit
11/2" Liguid Limit
3/4" Plastic Index
1/‘ it
as" 100.0%
4 92.4% Swell
10 68.3% Moisture at start
20 46.5% Moisture at finish
40 33.0% Moisture increase
100 21.2% Initial dry density {pcf)
200 17.7% Swell (psf)
- —
JOBNO.:
ENTECH LABORATORY TEST 1248
ENGINEERING, INC. RESULTS FIGNO
505 ELKTON DRIVE DRAWN. DATE: CHECKED: DATE.
COLORADO SPRINGS, COLORADO 80907 L -\

Lt AN




(r N
BORING NO. TP-2 UNIFIED CLASSIFICATION SM TEST BY BL
DEPTH({t) 1-5 AASHTO CLASSIFICATION JOBNOD. 171248
CLIENT JENNA & MATTHEW ARVIDSON
PROJECT 2310 WAKANDA WAY
Sieve Analysis
Grain Size Distribution
100% &3
90% ™ —L; 3 -
80%
£ 70%
@ 60% N,
[+-]
§ 40% N
E 30% o
b IR R
0% L
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/ 11]
3/8" 100.0%
4 86.7% Swell
i0 47.5% Moisture at start
20 28.0% Moisture at finish
40 21.7% Moisture increase
100 16.4% Initial dry density (pcf)
200 15.0% Swell (psf)
k 4
rﬁ
JOBNO
ENTECH LABORATORY TEST .
ENGINEERING, INC. RESULTS FIG ot
505 ELKTON DRIVE DRAWN; DATE: CHECKED: DATE: -7
\ COLORADC SPRINGS, COLORADO 80807 L L a/mihs y



APPENDIX D: Soil Survey Descriptions



Map Unit Description: Ketlle gravelly loamy sand, B to 40 percent slopas—El Paso County
Area, Colorado

El Paso County Area, Colorado

41—Kettle gravelly loamy sand, 8 to 40 percent slopes

Map Unit Setting
National map unit symbol: 368h
Elevation: 7,000 to 7,700 feet
Farmland classification: Not prime farmland

Map Unit Composition
Ketlle and similar soils: 85 percent
Estimales are based on observalions, descriptions, and transects of
the mapunit.

Description of Kettle

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
E - 0to 16 inches: gravelly loamy sand
Bt - 16 to 40 inches: gravelly sandy loam
C - 40 to 60 inches: extremely gravelly loamy sand

Properties and qualities

Slope: 8 to 40 percent

Depth to restrictive feature: More than 80 inches

Natural drainage class: Somewhat excessively drained

Runoff class: Medium

Capacity of the most limiting fayer to transmit water (Ksat): High
{2.00 to 6.00 in/hr)

Depih to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Available water storage in profile: Low (about 3.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: B
Hydric soil rating: No

Minor Components

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

usny  Natural Resources Web Soll Survey 9/11/2017
Conservation Service National Cooperative Soll Survey Page 10of 2



Map Unit Description: Kettle gravelly loamy sand, 8 to 40 percent slopes—El Paso County
Area, Colorado

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 14, Sep 23, 2016

Lsns  Natural Resources Web Soll Survey 9/11/2017
#=8  Conservation Service National Cooperative Soil Survey Page 2 of 2



APPENDIX E: El Paso County Health Department

Septic Records



! wo=
N hl e

—— . ) H Fl. TASO COLLTY HEALTR !)L:m...!ﬁ.-] —Q‘_K\%%U\S&\\GQ
LRy l S COLGRADD SPHINGS, COLORADO 4327
_ _ [ S Evenn
SENAGE D1SPGSAl. INSPECTION FOiM ?

APPROVAL: . . LR
yes X Ko ENVIRONMENTALIST -2 o %y _
LOCATION (strect number) DB\A Q@.‘me_%q_or" PALT \\{W;Q\(\‘T\g odea
LEGAL DESCRIPTION  Sec aN s hed)

]

r . .

| TYPE OF COXSTRUCTION '&\_m%% C(un\\ \a 10, OF BEDROCMS 5

i g

| SYSTEM NSTALLED BY Coen. Shlea - 4
4 1

‘ COMMERCTAL HFG. \\ €4 SIZE A\ 250 o.al)

+ TYPE OF MATERIAL - KO, COMPARTMEKTS 2

! _Cxe=cask Conexeie,

| wipy LE#GTH DEPTH {total) 1.1Q. CAP. \2.5@:3._@

\ v t

‘ DLSPOSAL F1ELD: BED OR TRENCH DEPTH ggg _WIDTH ggg‘ LERGTH <M §Q. FT. 12
. , . - .
i DISTAKCE BETWREEY LIxES  \D  ROCK yi0e < DEPTH | B  wnper_ (" oven "

LEACHING PITS (NO.) ' LINIRG MATERIAL ° _CAPACITY S5Q. FT.

RORTH

el ]

BSeac oo L Ae edy

JE

Loax onlial Loy



- um

A T AT

e bl T T S S N AT T T st e e e
5 e . . g
WU S1ys jo spuowennbas yiim 83Dy dwo s supwssiep oy Liogsadou sie o supysadsul yINs

Buyybw jo esadind sy 10) Sows F|q|OUOTOR) {8 pRToYING aq [[DYs Ajaedosd Yy G1 £38520 S0y "eANDUSTIdEI Jo Jaumo Apedaid Byl Yita Y1)
poeB uy Burynsuos puokag "waisds josodsip-obomos 0 joAzonbapour 10 esn|10} (0 8303 U) Apniqituod S0 OU QWA SED ([OYS 1WDIHO YIOOH BY)

ey — LrETas Lo i i o i sdond)

P g iy bs s1¢ obandoog apim iy Buo| ~uy poq ebndeog

ap|m BOYIU} o7 jaues (o 180y zap Pl®td -¥O
LIRS UL Youayy j0 ey Plot 4 .-_ou sun Indos

9t ZhZ VN
a3¥IND3IY IDILON IDINVYAQY HNOH P
*34 by 9ZL "‘HOILDAdSHI TVYNIJ HOd JIHBAOINN WILSAS TVSOd5I0-IOVMIS JHILNT ZAYET “ALON
. S| DIURWURI ALY uonoudegy jo sy0Q
. i
E .ﬁw_\““wﬂ”uﬂp Ajunon-4419 o041 8005 €861 &2 HQQEODOQE.“_ srwio g
"Q*® ‘4anp 'd ggor ‘ag 0oV ¢

+ *syuawannbos 0800130 pun Guives jo joacidde Diouap JOU SOOP JIMsag Sy -

]
1

*{ssnab05d 1) 51 NIOM S3T|UAY - 1541} INID0 JDADYIEUM - DASS) JO BICP WOI) FLIUOW () XS JO E.._..- oyl 10 Jo woisAs |sodsip-oiieme
O UDHDHOIEU-UONDICILICD UOON STHILXI LIWKId "POPUCIT ST 'LLG1 SHMNIS POSIAOYH OPRIOIOD SO L-5Z NilM BIUBRIOIOR Ul PONST) S| IO ML

suoy 0 muﬁwwﬁgjn POWII)I0D 0 D1 HIOM WIISAS |Us0Tsg—0ATmog

SOOURISTP WNWIGTH YOlBA ‘guorT®d QGBI JO
£31Fouvduo IB30) goy Ruorl 0731des juemlIsduod () OM) TBUOTITPPE pPOBN 30N

{AJuo SS24ppO S1Y) 1D PIOA jIWidg)

‘0D ‘juswnuol ‘£8j BPUCHBH OTEZ

Ajaadoig jo SSIIppY

UF TBSnﬂ—

Zs/ee/9 M9 I6Q8] ‘D BTUTIITA

WILSAS TVS04SIQ I9VATS TVYNAIAIGN] NY A41GOW 2O HivdIH "H3LIV "LONYLSNOD 0L

y.nz idiasay hh‘.ﬂah& Jm.gln_nn:m 100l gy
T OpZ8-SLp - oppacjon ‘sBuyudg opoiojon © anuday aloay YION | 0f ' .
. —— . LNIGWLHVYd3a H1TVIH ALNNCD ¢ ALNNOD OSVd 13 e . QxS ' W
) ) o 4 - a1
/527 PR -




LS . -." . ;.é:
cv.f— ~y v CR ST — i . .
vare « Lol - § R (eemie — Yy L6
' EL PASO COUNTY HEALTH DEPARTMENT : . .oy
501 NORTII FOOTE AVENUE (U S

.
-
[T _..-....;..-—.

; S COLORADO SPRINGS, COLORADO
iTax Schedule # 7/0300 163 4 636-0125

P Jas e
[ Qpplication for permit to construct, Remodel, or Install a Sewage Disposal System.

' Nane of owner_Videiwie C.TARER Phone_ 574 -4/2 9
!Addrcss of Property 22 3/p Warswna [Ugg’/, Woprss 21 oL T Co.

' Legal Description of Property See_ Otdsctien. J”EEJ—.

) 274 Teno Dr.
Owner's Address (if different) (P, ja R ppo S‘,,n paldeS f°/l Phone 59 4 -4 12 9
: Systems Contractor Q.a.._(gj \.c\l‘&ki"\f-\ Address

Type of Construction S.\f\C.!L,e_. Cemcrvi\\,  of water supply [{Je L L

l . ~ source and type
i

(@)
 Size of Lot B,ol AcrES

The construction of the Scwage Disposal System wiil comply with all applicable Laws,
IOrdinnnccs, Standards or Resolutions.

[}
1

t HEALTH DEPARTMENT USE ONLY

{Permit Number Receipt Number

| Number of Bedrooms 5 Tank Capacityg'ts\"gﬁ;}s Absorption area"‘ZLGq. Ft.
|

‘Remarks © s k) aldl)s o GO € ; N 750%9
, . S
> A Mgeac h oc w&m\w
A2 ﬁv‘ O 2! dceae i Aty s S
APPLICATION IS P APPROVED ( ) DENIED

,EWIRON}:ENTALIST QDK,'Q\_M DATE 19

g PLOT FLAN WILL 1NCLUDE THE FOLLOWING

i i e —

,Flot plan may be drawn en the back of this sheet or on a seperate sheet.

{ -
il- Streams,. Lakes, Ponds, Irrigation Ditches and ocher Wacer Courses

‘2. North Direction ~ 6. location of Propgsed Septic System
i :
i:3. lLocatiun of Property Line 7. % of percolation test
. Buildings 8. Gcograpc feaLures
5. Wells o Orﬁﬁp quornmé@as rcquired
)Q/Q c; J{? '-.
0;7/ Q@o &e o
o500,
'0917 49
)
ék?

EHS - 6/9/76 - SEWAGE
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Subject: Callout - . -~
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