ENTECH

ENGINEERING, INC.

505 ELKTON DRIVE

COLORADO SPRINGS, CO 80307
PHONE (719) 531-5539

FAX  (719) 531.5238

SOIL, GEOLOGY, GEOLOGIC HAZARD,
AND WASTEWATER STUDY
ARVIDSON SUBDIVISION
2310 WAKONDA WAY
MONUMENT, COLORADO

Prepared for
Jenna and Matthew Arvidson
2310 Wakonda Way
Monument, Colorado 80132

Attn: Jenna and Matthew Arvidson

September 14, 2017

Respectfully Submitted,

ENTECH ENGINEERING, INC. Reviewed by:

Logan L. Langford
Geologist

LLL/nc
Encl.

Entech Job No. 171248
AAprojecis/2017/171248 countysoil/geo/ww




Entech Engineering, Inc.

TABLE OF CONTENTS
1.0 SUMMARY ...

2.0 GENERAL SITE CONDITIONS AND PROJECT DESCRIPTION.... G e

3.0 SCOPE OF THE REPOAT ........
4.0 FIELD INVESTIGATION ...

5.0 50iL, GEOLOGY AND ENGINEERING GEOLOGY ... R R

&5.2 Soil Conservalion SUMVEY ... assaniss
&£.9 Site Straligraphy........ooevvisiirssiirans

5.4 Soil Conditions ...

5.5 Groundwaler ...

6.0 ENGINEERING GEOLOGY — IDENTIFICATION AND MITIGATION OF GEOLOGIC HAZARDS...
6.1 Relevance of Geologic Conditions to Land Use Planning......... R A R

2.0 ON-SITE IISPOSAL OF WABTEWATER :icsiimssivissmiiiisisi issshmivisis il ivssidsasmaiiissri teiisriivasivive

8.0 - ECONOMIG MINERAL RESDUBCES it sisisiisnssasinisaismmiinnsnsidioss i smarissii iosss sdoi ovsiiova

BIBLIOGRAPRY .....ccoiiomiimmininnsivnsarvnns

TABLES
Table 1: Summary of Laboratory Test Results
Table 2: Summary of Percolation Test Resuils and Tactile Test Pits

FIGURES

Figure 1: Vicinity Map

Figure 2: USGS Map

Figure 3: Site Plan/Test Boring Location Map
Figure 4: Soil Survey Map

Figure 5: Monument Quadrangle Geology Map
Figure 6: Geology Map/Engineering Geology
Figure 7: Floodplain Map

Figure 8: Typical Perimeter Drain Delails
Figure 9: Septic Suitablity Map

APPENDIX A: Site Photographs

APPENDIX B: Profile Hole Logs and Test Pit Logs

APPENDIX C: Laboratory Test Results

APPENDIX D: Soil Survey Descriptions

APPENDIX E: El Paso County Health Department Septic Records

bnmhshsi.nh.'ninh%uh;

a8

Soil, Geology, Geologic Hazard & Wastewater
Arvidson Subdivision

2310 Wakonda Way

Monument, Colorado

Job No. 171248



Entech Engineering, Inc.

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 iots. 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.

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 recommendatigns are subject to
the limitations discussed in the report.

Should this be no

build?
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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. The site boundaries are indicated on the USGS
Map, Figure 2. Previous land uses have inciuded 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 will be evaluated for individual on-site wastewater treatment systems in accordance
with E! 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. 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 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 consists 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 foliows:

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 1881 (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 tpe 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
areas can likely be avoided or properly mitigated by development. The potential exists for high
groundwater levels during high moisture periods and should structures encroach on these areas
the following precautions should be followed:

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 fo 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. 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. 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 ig our opinion that the existing geologic and engineering geologic conditions will impose some
mirjor 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
mitjgated 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
exists along a drainage swale located on the western side of Lot 2 and in the southeast side of
Lot 1 along Wakonda Way. Water was not observed in the pond or drainages on-site. Due to
the size of the lots and the proposed development, these areas can be avoided by construction.
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, 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. Investigation on each lot is recommended prior to construction.
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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 future 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 El 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 Slate
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.
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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 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.
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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 infermation, 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

SPECAL FLOOD  HAZARD  AREAS SUBIECT TO
INUNDATION BY THE 1% ANNUAL CHANCE FLOOD

The 1% amnual chance flood QOD-year flood), ako known = the base fload, Is the Acod
that has a 1% chance of being equaled or exceeded in any gven 1. The Spedal
Fiood Hazard Ared 5 the area subject tm flonding by the 1% annual tlond, " Arcas
of Spocial Fond Mazard Include Jones A, AE, AH, AD, AR, AT, V, and VE. Tho Bao
Flonn] Elevatkan is the water—surlace clevation of the 1% annual chanee food.

ZONE A No Bae Flond Bevations determined.
ZONE AE Bate Flood Elevations determined.

IONE AH Flaod de| of 110 3 feet (usually arcas of ponding; Base flood
!nﬁ.,n:-vmu..::“in. v e

ZONE AD Flood depds of 1 10 3 feet (wsually sheet flow o0 wloping terrain);
avern dJotermined, For arcas of allaviol lan Acoding, velocitics
also MM..n..a_:oa.

ZONE AR wﬂ”ﬂu_ﬂ{ Hazard Area formerly pratected from the 1% annual
nce flod by a (lood coniml ..n.u_: that was subsequently
‘rll& (19

deceeifie], Zone AR indwates thal the contml sydem
baing i tp provida pr ‘ram the 1% annual or
Rruaiuy Mo,

ZONE A% Area 1o be proteded fom 1% anpual chane flood a Federal
fexxd proiection system under enostrudion: no Hase Fl Hovations
determined

1ONE ¥ Coastal flood rone with welocty hazard (wave action); no Base Flood

Elevations dutermined.

ZONE VE Coaval finod rone with welarity hasand twave actlonl: Baswe Hood Hmatlons
delermned.

§ FLOODWAY ARLCAS IN ZOME AE

The floadway & the channel of a srmam  plus any u.ﬂnl.a floudplain areas that st be
rﬁhﬂhﬁ_ﬁ!ﬂn-nr!g-nn‘-r—_-._ annusl charca flood can Le cared whhowt
= incresses In flood heights.

E OTHER FLOOD AREAS
TONE X Araas of 0.2% annual chance flond; arsas of 1% annual chanca floand
with average depths of less than 1 tnnot or with drsinage 3reas sy than
1 wyuate muke; and arcos peoteded by kevees rom 1% annual duwnce
Agodd.

D OTHER AREAS

I0MNL X Array dedermined to b outsibe the 2% annual chance Rondplain.
I0OME D Areas in which flood hamsds are undetzrmined, b posible,

COASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAS

gl7

OTHERWISE PROTCCTLID AREAS (OPA%)
(BAS arens prd OPAs o rorrwly localad withn o sdpoont 1o Epeomd Rood Hesard Avoos

1% anouaal chance Moodplan bourdary
0.2% anwal chance Auodplin boundary
Floodway bourdary

Zone 3 boundary

CBRS and OPA boundary

Boundary dividing Speclal Aned Hazard Ares Zanes snd
boundary dividing Special Fload Hazard Azeans of ilifferent
Ame Food Elevations, Anod depds or flood  velocties

oo Fhcul Flenvation ditve arnld valor; edealion o fred®

Bure Fhanl Ehevslivn wiluw wivew vmlorrm withing o
iLL Bp7) clovation fn foet®

“Refrenad o the Matiel Conhan Vi lkal et of 1989

Oo—m Crran tncrinn ine
@. ||||| @ Transedt line

Ceographic comdinsles refeienced to the Noth Amwrican

LU RS Dt ' of 1963 (NAD 81, Western Hemisphere

AT ._S?Mﬁh. Unlvessal Trangverse Mescaloe gid tick values,
mne
S000-faot grid tck values. | Lawall State Mane rdlnate

Cersskay :.n.ﬂz..u:.._m T (FIPSTONE 5103}, Transwoso Moreame
propection

DXB510 o Sench mark (we explanaion in Notes tn Users section of

this ARM panel)

M 2 Cnastal Mile marker

MAP REPOSITONY
flefet 1o ksting of Map PRepositones on Wap index

EFTECTIVE DATE OF COUNTYWIDE
FLCOD INSURANCE RATE MAP
MNovember 20, 2000
EFFECTIVE DATELS) OF REVISIONGS) TO TH'S PANCL

M”Mn.:vﬂuc‘us.u - ta change Special Fiood Hazard Areas, in updale map fewmnat, in
revised shoreline and i incomorate previously isued Letters of Map Revision
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POLYETHYLENE FILM-MOP TO
WALL AND EXTEND BELOW

POLYETHYLENE FILM-MOP TO
WALL AND EXTEND BELOW

S DRAIN AS SHOWN e DRAIN AS SHOWN
/“4 JTBACKRLL ~ /ﬁ BACKAILL ST
FILTER FABRIC FILTER FABRIC
MIRAFI 140 N, OR MIRAF] 140 N, OR
EQUIVALENT AS :/ EQUIVALENT AS J
FOUNDATION — ] FOUNDATION 1 :
STEM WALL STEM WALL =
8" MIN. N 8" MIN.
BELOW 2 MK BELOW- L
SLAB SLAB
PERFORATED PERFORATED
PIPE PIPE
NOTES:
~GRAVEL SIZE IS RELATED TO DIAMETER OF PIPE PERFORATIONS-85% 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 3 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 QUT FALL IS NOT AVAILABLE.
N J
r X[ h {08 Ho: )
ENTECH PERIMETER DRAIN DETAIL 171243
ENGINEERING, INC. —
COLORADD SPRDAS, CO 80307 1% 501-598 DRAYN: DATE DRATN: | DESICNED BY: CHECKED: 3 ’
J L D3 LLL y
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A ] - T o ) *WATER WELLS MUST BE A MINIMUM OF 100 FT FROM OWTS
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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

Job No. 171248




\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




g

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

Job No. 171248




\ig

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

Job No. 171248




APPENDIX B: Test Pit Logs



TEST PIT NO. i TEST PIT NO. 2
DATE EXCAVATED B/17/2017 DATE EXCAVATED 8/17/2017
Job # 171172 CLIENT JENNA AND MATTHEW ARVIDSON
LOCATION 2310 WAKONAD WAY
REMARKS REMARKS
g_ @ gl o
g 8 2| B
w| o ‘é wn| 6 &
[41] @ 1} o
N - 5|3 |5
— Q Q —
€ |5|8/2]| 2|2 g |5 |82 2@
£ |algln| n |< £ alaln| n (<
@ > || O =] w ] > | @] © o |
a |adlulala D a |dln|nl an |5
topsoil, gravelly sandy loam, B3 topsoil, gravelly sandy loam, =
fine to coarse grained, brown | 1 .. ] fine to coarse grained, brown | 1 |I°.
silty sandstone, fine to coarse | 2 : il [ma 3A [silty sandstone, fine to coarse | 2 : ma 3A
grained, tan, moist _E 3y grained, tan, moist _E
3 _; : 3 _E
47 4
5_] 5 [i:s
& | 6 f::
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 - s
prismatic - pr loose - |
single grain - sg
massive - ma
i,
ENTECH e
TEST PIT LOG VTR
ENGINEERING, INC. T
505 ELKTON DRIVE - =
COLORADO SPRINGS, COLORADO 80307 L pRAn: DATE: e A 42 LR




APPENDIX C: Laboratory Test Results



BORING NO. TP-1
DEPTH(ft)  1-4

CLIENT

PROJECT 2310 WAKANDA WAY

UNIFIED CLASSIFICATION  SM

AASHTO CLASSIFICATION

JENNA & MATTHEW ARVIDSON

TEST BY BL
171248

JOB NO.

Sieve Analysis
Grain Size Distribution

100% y. -
90% -+ ‘LjﬂL E ——1—1-
BO%
g A o - :
@ 60% T ™ ~{- -
< 50% ' T o 20 T
@ 40% e pe e ——— = L
5 30% -1 - “MEQ‘—\
20% “*o-#.imﬁ., o
10%
0%
100 10 1 0.1 0.01
Graln size (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit
11/2" Liquid Limit
3/4" Plastic Index
1, "
a/s" 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 (pst)
—/
JOBNOD.:
ENTECH LABORATORY TEST 171248
ENGINEERING, INC. RESULTS T
505 ELKTON DRIVE DRAWN. DATE: CHECKED: DATE.
COLORADO SPRINGS, COLORADO 80907 L J -\

L L

AVAVAN)




BORING NO. TP-2 UNIFIED CLASSIFICATION SM TEST BY BL
DEPTH({t) 1-5 AASHTO CLASSIFICATION JOBNO. 171248
CLIENT JENNA & MATTHEW ARVIDSON
PROJECT 2310 WAKANDA WAY
Sieve Analysis
Grain Size Distribution
100% B33
90% ™ L 3 -
80%
£ 70%
® 60% A
[+-]
s 50% AN L
§ 40% N
E 30% 20|
202" N #1500 #200
by 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/ 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)

hT4

JOB NO
171248

ENTECH LABORATORY TEST

ENGINEERING, INC. RESULTS FIG NO.
505 ELKTON DRIVE DRAWN: DATE: CHECKED: DATE: -7
COLORADO SPRINGS, COLORADO 80807 L CYIYIE y




APPENDIX D: Soil Survey Descriptions



Map Unit Description: Ketlle gravelly loamy sand, 8 to 40 percent slopes—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 siope
Down-siope shape: Linear
Across-slope shape: Linear
Parent material: Sandy alluvium derived from arkose

Typical profile
E - O to 18 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 layer to transmit water (Ksat): High
{2.00 to 6.0Q infhr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

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

Interpretive groups
Land capability classification (irmigated): None specified
Land capability classification (nonirrigated): Te
Hydrologic Soil Group: B
Hydric soil rating: No

Minor Components

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

usny  Natural Resources Web Soil Survey 9/11/2017
Conservation Service National Cooperative Soit Survey Page 1of 2



Map Unit Description: Kettle gravelly loamy sand, 8 {o 40 percent slopas—El Paso County
Araa, 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 Nalional Cooperative Soil Survey Page 2 of 2



APPENDIX E: EIl Paso County Health Department

Septic Records



! wo=
N hl e

—— . ) H Fl. TASO COLNTY 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 Ny _
LOCATION (strect number) DB\A Q@.‘me_%q_or" PALT \\{W;Q\(\‘T\g odea
LEGAL DESCRIPTION S aNshed)

]

r . .

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

i g

| SYSTEM NSTALLED BY Coen. Shleae - 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 BETWREY 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



rE—— YA

L ZECRE O e bann L e bt B it D IR A AL A RAR S U~ St st el B SO Db S R S RO
‘ME] SIyy yo sjuowonnbas Yeim 83uD dwod augep oy Aistseasw 210 to sucyaadsw yant

Suiqow yo esadind oy; 10) S0 H|qIoUEE00. O peTpoYIne aq [(OySs Ajaedoid sy OL 38530 001y DALDUELAIdS) 4O JSumD Apodasd By Yitm yy1D)
poaB ui Buryniuod puodaq 'woisds |Hsodsip-9bomes o joA3onbapout 10 eun[ro} 1O 4302 Uy Anjrqituod 10 U PWASID ([DYS 1810 YOI By

prm wop iy *bs 41¢ obhodoag ‘aprm ‘i) Guo| -y poq alindoog

hmv—’ IIJU-.-_ ww ..—U_.-I.: —D -.0& ﬁoﬂ —u—ﬂ_u c“O
opim ROyIul ag Youoy §0 4004 57 ploty4 *8| o8 VN wuel sndes

434N 034 IIILON 3ONVAQY ENOH¥E
*34 *bg 9zZL 'HOILIIdSNI TYNIJ HOd JIYIA0IRN WILSAS IV50dSIQ-IOVMIS JHILND 3AYIT “FLON
N 19 DIUBWUO ALY vonondey jo 8400
. d
E § Aunon-Ay1sy ‘toa001(g 8905¢ ¢B61 €2 HOQEOUQQ:D& S0 g
*q*W ‘4Uing *g agor °xq 000/ &

« *sjuawesnnbos 080030 pun uruol jo |Da0iddo DIOLOR JOU SOOP WD SIY] -

]
1

* (318000 U 51 NJOM $SI|UNY - 18115 SINOV0 JOADLDIYM - BASS) O DICP WOJ} SYIUOW (g} XIS (O _ucm Y1 10 30 WalsAY |Osodsip-olicmes
}0 UONDYOITU-U0NBIdIWOD LODN STUIAXT LIWHId "POPUCIC S0 "CEL SBINIALS POSIACH OPQIOICD SO1-01-GZ Yilm SJUBPIOITE Ul DONSI! §| W04 Il

2 suoyd g BU nwm ﬂ. I g ..|h Y ~Aq pow0)s0d 0Q 01 ¥IOM WRITAS |Usodsiq—olomog

SeOUBR1ISTP UNWIRIE QOIUA *suoT183d QGBI JO
&317o8dao B30} JoJ jurl ©73des juswlIBdWOD (Z) OM3 TBUOTITPPE POON :3]10N

{Ajus ssouppo S141 ID PIOA JIWIdY)

‘00 ‘juemmuoR ‘4Bp BpUOYBY OTEZ

Aniadord yo SS2IppY

D] panss)

gg/eeg/9 >0 I6Q8], 'O BIUTHJIFA
WILSAS TVSOdSIQ 39VYATS TVNAIAIGNL NY AJIQOW HO HIVAIH "HI LIV "LONALSNOD 0L
‘oN ﬁn_uunm ’ hh‘.ﬂam& .H.H.WB h_un:w FLTLTF"

OpZ8-SLp - opmoja)n ‘sBupidg 0povo|on ° Onuday BI04 YUON |(§ i .
. LNJWLHVd3A HLTIVIH ALNNOD * ALNNQD 0SVd 13 p *\.mw G 1 Y

/S | e

L&A




e ————

“vave_ L2 - & 2

Gesme— o LD

EL. PASO COUNTY HEALTH DEPARTMENT . , :
501 NORTH FOOTE AVENUE (VNS

: . COLORADO SPRIKGS, COLORADO
iTax Schedule §__7/8300 163 4 636-0125

P dasner
| Application for permit to construct, Remodel, or Install a Sewage Disposal System.
! - .- > - :

Name of Owner_Vipg win C. THaRER Phone_ 574 -46/2 F

IAddrcss of Property D 3/0 WhKswbna A’/I?;II V//LY7P. 24 0L T Co.

; Legal Description of Property See OptacsED. SHe et

, BRPSE Teno Dr.
Owner's Address (1f different) C,rio R ALO Sap iat £-S If'f/l N Phone K9 4 -4)2 9
) . r=
" Systems Contractor Qa....‘h ha\c&;\f\c\ Address
. ) ) T source and type

[Type of Construction -Sxnn0f o €eourci\y  of water supply W) LL

!

: (@)
1 Size of Lot B,0l ACRES

The construction of the Sewage Disposal System will comply with all applicable Laws,
QOrdinances, Standards or Resolutions.
i

' HEALTR DEPARTMENT USE ONLY

{Perwic Number Receipt Number
[}

| Sumber of Bedrooms 5 Tank Capncitygl'v*‘gm:r!s :Absorption area'—t?'lﬁq. Ft.
]
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