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General lnformation

Location and size of subject area and its general setting with respect to major geo-

graphic and geologic features

The subject area is in eastern El Paso County, east of the Falcon NW Quadrangle
fol rvirich a geologic rnap published in 2003 is available. The then motivatiorr for the
Faicon NW Quadrangle study was the eastern movement of Ccilorado Springs-ba,sed

dcvelopment as the grorving population sought residential units in that direction. Since

that study was commissioned, the eastward march of development has continued though
no such equilalent study has been completed for the area which would incLude the subject
of this report.

This property being sukdivided is a 2O-acre, more or less, single parcel into fottr lots of
approxirrately 5-acres each. Located starting at the northea,st corner of the intersection
of Jones Road and Nlurr Road as shorvn in the rnap of Figure 1.

:
d:tl,

\ i;'3,

Figure l: Property lines are rectlinear with tire roads with the north boundary extending
from the intersection then slightly into the FEMA Zone 'A'.

Figure ?? is an 8-1/2-inch by 11-inch copy of the D-size plat plan accompanying this
report.

Geologic mapping on which the report is based and when the mapping was done

T'here is not a knou,n geologic mapping for the subject proposed subdivision but there is
one in the nearby Geologic Ntlap of the Falcon NW Quadrangle. It is from this mapping
that infoluration was used along with site surveys on the subject subdivisi<irr arrd irrto
the Faicon NW Quadrangle to make the geological inferences of this report.
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Any other kinds of investigations made by the geologist and, where pertinent, reasons

for doing the work

Field surveys into the Falcon NW Quadrangle were made to {ind substantiation for inf'er-
ences of the geologic conclusions. The "Soil Survey of El Paso County Area, Colorado"
by the USDA, Soil Conservation Service was consuited for descriptive information of
surficial soils.

Topography and drainage in the subject area

The topography is the errd of a higher elevation tliat begins to descend just east of N{urr
Road and finds a lower elevation irr the bed of a once more active drainage path on the
east side of thc subject proposed subdivision. In other words, the subject propcrty is a
topographic transition from a highcr elcvation to a stream eroded lower elevation. As
a transition it is noteworthy to uot be too severe, manifesting at most a 9% dou,nward
slope to the east.
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Abundance, distribution, and general nature of exposures of earth materials within the
area

As far as geologic featnres not covered witir self-sustaining vegetation, there are no such

ou the subject property. The erosion, both wiud and wa,ter has rondered the site with
gradual sloping which shows no sign of slides, gullies or other such markings in the
topography.

Structure Sections

It is believed the 3-dimensiorial relationships of the property carr be described satisfac-
toriiy in words alorre, therefore, structure sectiorrs are not provided in tiris geoiogv and
soils report.

Contours, run generally from northu,'est to southeast with the grade descending to the
east. The exception to this is an interruption of the cont,ours north of the east-west
midlinc rvhere a slight draw occurs leaving a relative high point just above 64i10 f'eet.

At thc northeast corner thc last contour is 6415 feet. Below this elevation which cuts
diagonally across the northeast corner is a designa,ted flood p1ain, per Federa,l Ernergerrcy
\4anagement Agency designation, the flood piain is Zone 'A' for a 100-year flood plain.
'Ihe remaining approximately 95% of the subject property is designated Zone'X'.

Test Hole, Percolation Test, and Soil lnvestigation Test Pit Excavation
Locations

The six excavations conducted as part of this investigation have been annotated on the
attachcd plat. Each of the proposed four Iots had at least onc excavation.

Geologic Descriptions

Thc entircty of the area of thc proposed subdivision is 1ike1y stratigraphically designated

Qes for trolian sand (Holocene and Pleistocene?). A question mark is a direct quote from
the geologic map of the Falcon NW Quadrangle. In other words. the authors of that
study were expressing their uncertainty of the Pliestocene period. The reasoriabbness of
this inf'erence is fbunded on the absence of a geological map for the subject area thence
rrse of tlie nearest Geologic NIap of the Falcorr |iW Quadrangle for EI Paso County. On
that geologic map the Eolian sand appears best to corrcspond in both clcscription ancl

cxtcnt with the proposed area of thc sulrdivision. Also, experience in those areas of the
Falcon NW Quadrangle substantia,te this inference. As further support for the inference
is the presence of no less than ttrree pits or mines for extraction of material similar to
that rneetirrg the description of material observed in lhe test excavations done as field
work fbr this report.
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The bedrock is of the Dawson Formation and again, from the Geologic N,{ap of the
Falcon NW Quadrangle, the bedrock beneath this subject area would iikely bear the
stratigrphic designation TKda-2. This inference is based on the fact the TKda-2 lies

below the TKda-4 fourrd on the north edge of the Falcorr NW Quach'angle which yields to
the below TKda-2 in a southerly direction. That the bedrcick is not TKda-1 is probabJe

since no such is found on the Falcon NW Quadrangle.

If the above inferences ale col'rect) then as an eoliari sand, the higtrer parts near the
western edge of the proposed subdivision rvould be remains of wind-drifted sands, or
dunes and the slope to thc east woulcl be a cornbination of wind drifting and subsequent

erosion from the one-time more activc watercolirse that is now manifest in the northcast
corner as Zoue 'A' 100-r,ear flood area.

Structural Features

In each of the six excavations the soil profile showed sand to loamy sa,nd per the U.S.
Department of Agriculture Soil Classification Sysfsrn which is point of significance fbr
any proposed septic system. The soil profiles were consistent in not showing stratifica-
tion, foliation, schistocity, folds, and zones of contortion or crushing, joints, shear zones,

faults. etc.

Surficial (Unconsolidated) Deposits

Topsoil at this site is sirallow and found to rrot be deeper than 12 inches tliough half of
thc locations excavatcd displayerl topsoil on the order of 6 inches.

The proposed subdivision manifests at most four soils. Blackland loamy sand and Truck-
torr sandy loarn corriprise approxirlately 95% of the proposed subclivisiou's spatial extent.
Blendon sandy loam is found in the FE\44 Zo:ne'A'. Per the Soil Conscrvation Scrvice
mapping there is possibly a small area of Truckton sandy loam in the southwest corncr
of proposed Lot 4.

At a few scattered locations surficial disturbances exist indicating possible burial of
livestock or debris from early scttlcrs on this property. Otherwisc, no artificiai (man-
madc) fill, topsoil, strearn-laid alluvium, bcach sands and gravels. rcsidual debris, lakc
and pond sediments, swamp accumulations, dune sands, marine and non-marine terrace
deposits, talus accumulations, creep and slopewash materials, various kinds of slump
and slide debris, etc., was detected.

Drainage of Surface Water and Groundwater

There are no strearns, ponds, s$'amps, springs, seeps or known subsurf'ace basins. The
only part of the property to see such r,vould be the rroltheast corner of proposed lot
number one and then only as a 100-r,-eal everrt.
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The effect of water on the properties of the in-place materials would be limited to
ferric staining. This would be as a resuit of highly oxygenated 'lvaters permeating and
damning on an impermeable lorver strata. However, to 12-feet no evidence of such was

observed. To ttre depth explored there is no known effect of water on the in-place material
properties.

As the entire study area is near 20 actes, the Rational Method {br determining surf'ace

drainage is prescribecl. Each of tire four proposed lots slope toward the Haegler drainage
path bordering on tire east side of the proposed subdivision. The overland drainage
tlistilnce fbr lots 1 ancl 4 are 733 feet, while the lengths for lots 2 and lJ ale 660 feet.
The distances differ as the contours in thc former are at a diagonal to the individual lot
boundaries with the latter being nearly perpendicular to those boundaries. The geueral

slope across the proposed subdivision is 2.3%. Hydrologic soil groups are A and B.
'Ihe land use or characteristics are pasture/meadow with 10- and 100-year values for
the coefficient 'C' in the Rational equation of 0.25 and 0.35, respectively. Less than 5%

of lot 1 is developed with no cleveiopment on the other three lots. 'C' coefficients for
t,he \Vo of 1ot 1 of 0.80 and 0.90 are believed conservative for frequencies 10 and 100,

respectivcly. Calculation of 'C' for iot 1 follows:

Cfi :0.80X0.05 + 0.25X0.95
cfi:0.24

C100 : 0.90X0.05 + 0.35X0.95
C100 : 0.33

With the above data iu liand and using DCN{ trigures 5-1 arrd 5-2

Off-Site Calculation

The tota,l flow from the entire subdivision fbr the 10- and 100-year events will be 12.7

and 27 "2 cfs, respectivelv, Assurling a 5% post-construction development and the same

'C' values as used in Lot 1, the post development Q tbr the 10- and 100-year events wiil
be not more than 13.0 and 27.5 cts respectivell,'. These flows off the iots will be sheet
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Lot Frcquency C Tc I A a
I 10 0.24 36 2.4 5 2.9

1 100 0.33 31 4.0 5 6.6

2 10 0.25 40 OD 5 ,0
2 100 0.35 ,i 3.9 5 6.8

0.25,) 10 40 o, 5 2.9

.f 1(X) 0.35 32 3.9 c 6.8

4 10 0.25 36 2.4 5 3.0

4 100 0.35 31 4.0 5 7.0
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flows.

Features of Special Significance

Geological and soiis features not in evidence at the subject proposed subdivision in-
chrde:

o accelerated erosion (e,g., c1ifl reentrants, badlands, advancing gully heads);

r Features indicating subsidence or settlement (e.g., fissures, scarplets, offset refer-
ence features, historic records and measurements);

o Features indicating creep (e.g., fissures, scarplets, distinctive patterns of cracks
or vegetation, topographic bulges, displaced or tilted reference features, historic
records and measurements);

o Slump and slide rrasses in bedrock or surficial deposits; distributiorr, geouretric

characteristics, correlation with topographic and geologic features, age and rates
of movement;

o Deposits related to recent floods (e.g., talus aprons, debris ridges, canyon*bottom
trash); and

o Active faults and their recent effects on topography and drainage.

N/ineral Resources

The mirieral resource most readily apparent is the sand to sandy loam which from the
field survey appears abundant at this site. This material in sorne engineering contexts
coulcl be considered as select material. However, the worth of such material is a function
of other deposits crrrrently being exploited and their proxirnity to the deposit on this
property. It is that an existing mine opcration producing such material lies within 5 miles
of tliis property. The capacity of tha,t mining operation renders the value of deposits on
this property likely non-competitive.

A rcvicw of "Colorado Front R,angc Inactivc Coal Mine Data and Subsidence Infor-
mation, EI Paso County" by Turney and Nlurray-Williams finds no record of rnining
operations rn ith the proposecl subdivision.

Compatibility with Proposal

The general cornpatibility of natural features with the proposed iand use of residential
in a rural setting is good. Specifica1l1,-. the lateral relief is at most -40 vertical feet from
west to east which is not serrere lbr slope stability given the width of the parcel. Further,
the three, as yet undeveloped proposed lots, have very little relief on tlie west sides. This
works well as the west and onl1. as..t. to these lots will be fi'orn Murr Road.
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While the native soil is low in fines as seen in Figures ?? and ??, thus the soil has low
cohesion, ample area is availabie for homesites on ievel ground. Even so, the grade on
Iess level areas is unifbrmly in those areas less than g%.

No deposit of clay was found in tlie fie1d survey and test exca."ations. Sieve analysis
further substantiated low content of fines and hence a 1ow expansion potentiai {br this
site making construction easier and lower cost as soii remediation of special engineering
u..ill not be required. Of course these conclusions are to be troru out with site specific
testing.

The only area subject to flooding is the northeast corner which has a FEMA designation
of Zone'A' for 100-year flood plain. This is a srlall area arrd a recognized no-build zone

with rrrore than 80% of this single, already developed proposed lot available. Otherwise,
the gramrlar soil has littlc ability to pond or retain surface rvater.

Erosion was the apparent cause of the flat area in the northeast corner though no ex-
posed soils, escarpments or other signs of recent severe erosion ale apparellt. The earth
gradually comcs to the edge of thc Zone 'A' with continuity of the vegetation cover.

There is no visual indication f'eatures or conditions on the two adjacent properties pose

any tlrreat to the existing conditions on the proposed subdivision. Tiie county road-
ways on the other two sides of the property are well maintained with ample drainage
crrts.

Proposed Cuts

The rnaterial found in each of the six test excavations across the four lots was consistent
as noted in the description of Figure ??. The stability of excavations in such mate*
rial should be a concern to future excavation contractors. Safe management of those
excavations would be accomplished by terracing or shoring.

Proposed lVasses of Fill

The only proposed "masses of fill" wouid be tirose resulting frorn excavations fbr horne-

sites ol utility 1ines. In those cases lnasses of fill should not be placed uphill of an
excavation or adjacent to the sides. Overburden loading of low-coiresive soils as exist
on this proposcd subdivision should be considered a dangerotts practice. Good practice
u,ould be to distance the closest edge of masses of fill at a minimum distance deterrnined
from projecting the 4S-degree line from the bottom of the excavation to the ground
surface.

Existing soils observed on this proposed subilivision a,re excellent fi1l inaterials requiring
rninimal compaction. LTnderdrainage in the forrn of perirneter drains is alwal's a good
precaution where the area to be protected is Iinished living or storage areas. If an area
is not plotected there is alu,ays opportunity for poorly maintained surface grading to
t'esult irr rnoisture infiltratiorr. The t;;pe of rnarragernerrt alluded to is that pertairiing to
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downspouts from rain gutteres and mainlenance of grade against the house. Prudent is
the structure r.vhere the grade drops uniforuily one foot for the first 10 feet perpendicular
to the home and that water not be retained but conveyed further fiorn the stmcture.
Figure 2 clepicts proper dorvnspout rnaiutetrauce arid perinreter drairr details.
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A homesite under development where excavatious are made and remain open for an
extended period should be protected by proper surface control. Speciflcally, berming of
downhill areas from masses of fill and tapering of the excavated material to avoid steep
slopes where erosion forces irr the form of accunrulated mass water movernents could
develop.

The equivalent hydrostatic soil pressure is near 35-lbs beginning at surface and extending
to the deepest test excavatiorr of 16 feet. In low-cohesive soils such as this, buttressiug
of basement walls is a general practice in the Pikes Peak region and is recommended in
this instance.

Onsite Wastewater Treatment Systems

Per the U.S, Department of Agriculture Soil Classification System, the soils across the
proposed subdivision and to the murximum depth of 16 feet examined among the six test
excavations the soil was found to be sand to sandy loam. Though not used anyrnore
in El Paso County, this roughly correlates with a percolation rate of from from 5 to 15
minutes per inch. For a treatment level of one the Long Term Acceptance Rate, LTAR,
would be 0.80 gallons per day per square foot.

With the most adverse slope being about 97o, leach fields could, with subsurface con-
ditions proving consistent, be placed anywhere on the three yet undeveloped proposed
lots resulting from subdividing. On such slopes the leach lines are to be run parallel to
the land contours.

Recommendations for Subsurface Testing and Exploration

Cuts and test holes needed for additional geologic information would be needed to de-
tcrmine consistency with the findings of this study and to comply with the requirements
of the El Paso County Health Department.

Geotechnical reports are required by the Pikes Peak Regional Building Department and
thc cngineer of record will want to assure those examinations are sufficiently proximal
to each proposed construction. It is expected the program of subsurface exploration and
testing necessary for a structure having only a crawl-space might be accomplished with a
backhoe. Where a basement is included, exploration with geotechnical drilling equipment
is indicated. As part of all foundation investigations, evidence for groundwater should be
souglrt though no such evidence was found in tire results of drills performed to support
this document.

Though no evidence of groundwater was found in the drills for this report, it is reasonable
to expect surface waters could accumulate rrear the top of the sandstone. Perimeter
drains are always a prudent measure against the unforeseen accumulation of water near
a foundation, even if the open-hole inspection does not reveal such a potential.

In the above two types of investigations required by the El Paso Countv Health Depart-
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ment and the Pikes Peak Regional Building Department, lot-specific factors to include
are as follows:

1. Determine the thickness and extent to which the soils beneath each proposed struc-
tures are subject to collapse under loading and/or wetting.

2. Characterize soi-l and bedrock engineering properties such as density, strength,
water content, swell/consoiidation potential, and beariug capacity.

3. Determine depths to groundwater, bedrock, and any impermeable layers that might
Iead to the development of a perched water condition.

4. Determine long*term absorption rates.

5. Provide earthwork, foundation, floor system, subsurface drainage, and pavement
recommendations for design purposes.

Expected Geotechnical Recommendations Per Non-Site Specific lnvestigation

The geotechnical report should anticipate allowable bearing pressures of L500 psf with
equivalent hydrostatic pressures of 35-psf though at each buildirrg site these nuurbers are

to be independently determined. Additional considerations are provided with the in-
cluded context from the geotechnical report under 'Compatibility with Proposal."

Consolidation and Expansion Potentials

The soil within the zoue of influence for a typical residential structure with or withiiut
a basement is not of a character for which significant expansion is expected and the soil
is too granular for a reliable swell-consolidation test. Three drill borings made using a
trailer-mounted Giddings, Inc., geotechnical exploration drill found sandstone among the
three holes at depths between 10 and 12 feet below grade. The locations are shown on
Figure ?? and the drill logs in the tables inimediately following this paragraph. Atterberg
limits tests of the soil just below the beginning at which sandstone was encountered found
a plasticity index less than 4, iudicating a low expausive soil. Fbom surface to beginning
of sandstone the soil per D2487 is classified as SP and that within the sandstone is

classified as SP-SM. Grain-size distribution curves are provided in Figures ?? and ?? for
drill location ff2. Curves for the other two locations are graphically not different.

11
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Depth Description
1 SP

2 SP

,] SP

4 SP
f, SP

f) SP

7 SP

8 SP

9 SP

10 SP

11 SP

t2 SP-SM Refusal

Depth Description
1 SP

2 SP

3 SP
4 SP
E SP

tt SP

7 SP

8 SP

I SP

10 SP

11 SP-SM Refusal
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Depth Description
1 SP

2 SP
t SP

4 SP
t] SP

6 SP
7 SP

8 SP

I SP

10 SP-SM Refusal

Ohana Subdivision Drill 10'
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ln our professiorral opinion, as precautionary ilreasures, slabs should have sufficient cou-
trol joints with approximate limits of 120 square-feet and with limited horizontal ex-
tents of 12 feet. Also, non-load-bearing partition walls should be floating per the detail
provided in Figure 2. If foundation elements are not placed directly on sandstone as
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100 -

Ohana Subdivision Drill 12'

The number '10 sieve size is 2 mm nominal.
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determined by an open-hole inspection, soil shouid tre vibratory compacted befbre form
placement.

Detection of Fill

No fills other than a few small sites where historical burials from the last century were
observed. These are surficially appa,rent and display antique-like artifacts.

Concrete

Preliminarily, Type II cement is recommended in all concrete applications within this
subdivsion.

Concrete must not be poured on frozen ground or be allorned to freeze,
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Special Considerations

Excavation will not require unusually heavy equipment and the soil is so light that it
should be compacted before form placement.

Recommended Foundation

This soils test does not constitute a foundation design. A spread footer capable of
spanning 10-feet unsupported is the likely most cost-effective foundation for these lots.
This does not counter that specialized buildings would not be cost-effectively constructed
using other foundation types.

Slab Considerations

The soils within the proposed subdivision generally exhibited low expansion potential.
Anticipated slab performance can be characterized as follows:

Corrcrete SIab Perforrrance

The above characterization is that advised bv the Colorado Association of Geotechnical
Engineers.

Special Recommendations

Of course the FEMA Zone' A' 100-year flood plain in the northeast corner of the proposed

sutrdivision is a no-build area and should be left undisturbed. Given its distance from
the currently established hornesite with plenty of room for out buildings and leach fields
there is likely no reason the Zone'A' would be needed other than for possible livestock
grazing.

Slide masses are not a consideration on this proposed subdivision.

Flood Protection

No problems of groundwater circulation or positioning of structures due to active faults
are apparent inasmuch as no recorded faults are proximal to this proposed subdivision.
Flood protcction is reievant for the Zone'A'but otherwise not an issue.
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Slab Perforrnance Risk Category Anticipated Percent Swell
With 500 psf Surcharge

Anticipated Percent Swell
With 1000 psf Surcharge

Low 0 to less than 3 0 to less than 2
N{oderate 3 to less than 5 2 to less than 4

High 5 to less than 8 4 to less than 6

Very High 8 or more 6 or more
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Relationship to Other County Regulations

Thc proposed subdivision is for residcntial structures and lighb agricultural activities.
Otherwise, no public improvements are a part of this proposed subdivision. Embakment
structures are explicitiy not a part of the intended development and therefore, beyond
individual wastewater disposal systems rvater retentiou is expressly not a part of tiiis
subdivision. Nonetheless, the fbllowing paragraph is included fbr completeness.

In addition to these requirements set forth in this Code, the ECM requires geokigic liaz-
ards and geotechnical reports addressing site constraints and mitigation fcrr projects in-
voiving construction of pubiic impro.,,ements. The DCM Volume 1 addresses the need for
geoteclinical aualyses for ernbarrkrnerrt structures ald DCM Voiume 2 addresses geotech-
nic:r,l construction requirements for water quality best management practices (Bh,{Ps) ,

Applicants are also required to comlily with thc State Enginecr's rcquircments regarding
ernbankments and dams utilized for storage of water.

Referral to and Resolution of lssues Raised by the CGS

The geology and soiis report u,ill be referred to the CGS for review and recornmendations.
The applicaut is respcinsible for payment of fees associated with the reyieq, by the CGS.
The applicant is responsible for resolution of issues raised by the CGS, to the satisfaction
of the PCD Director.

16
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Ef[ect of Approval

The geology and soils report will be maintained in the subdivisiou file, available for public
viewing. The applicant is responsible for implementation of the report recommendations
and review ageucy recommendations to the satisfaction of the PCD Director. The resolu-
tion of an issue may be in the form of modification of the development design to mitigate
the constraints and hazards, placement of notes on the preliminary plan and final plat
to advise buyers of the constraints and hazards, restrictions on construction withir a
lot or within the subdivision, or a determination that the constraint or hazard may be
mitigated by specialized engineering or construction techniques and identification of the
entity responsible for such mitigation.

If we can address any questions, please contact us on one of our numbers noted on the
title page of this report.

Sincerely,

James L. Allison, Ph.D., P.E.
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