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P.O: Box 1351 : ' Please provide
Monument CO 80132 =~ L an updated
719:481-4560 . : report, as this
Fax 481-9204 : ; one is almost 20
years old

October S, 2006

United Planning and Engineering ,

4575 Galley Road, Suite 200 ,

Colorado Springs, CO 80915 - i

|

Attention: Mr. Tom Keith | ‘ '
| Subject: Prelmnnary Geology and Surface Soils Evaluatlon and

Sewage Disposal Evaluation . i
Silverado Ranch Subdivision ,‘

El Paso County, Colorado [

Dear Mr. Keith:

Thefollowmgpresentsarepmtgwmgthermﬂtsofgeologlc mrfaoesmls,andsewage
~ disposal evaluations on the above referenced s:te lnﬁmnatlon included in this report has
been compiled fromawamlﬁddreoonmxmoeofthengeolog:crﬁwdl,
mte:pretauon of aerial photographs, and analys:s Personne! of Front Range
" Geotechnical, Inc. (Front Range) performed l6peroohuontwts(wnhpmﬁiehoks)on
thes:teforevaluattnonofsewagedxsposalcharactemtms -

| Theeadsﬁngacreoégé(320aag)fis‘iobe“ai&édﬁma\mmmimfr&nzsto'
39mmh11helotswﬂlbeusedfmm1gle—fmﬁlyrmdamﬂpurpos&s Also planned
metwomasmmumedformmdammmmmmm'
areas. Itsproposcdwusenxhwdualweﬂsforlwata'supplyandmdmdualsewager
dxsposalsystansmservetheneedsofthes\ﬂ)dlvmm ' C

Agmals:telomﬁonmplsprowdedasﬁgure 1; Geologic units and percolation test
lomtxonsareshownonthcmdosedl‘igmel TheUSDASoilsmevahonSavwe
nnppmgtmﬁsareshownonl"igme3 Flgure4lsampshowmgmegeoglaplncfeatur&s



Kylie Bagley
Planner
Please provide an updated report, as this one is almost 20 years old


- GENERAL GEOLOGY _

(including wells) within the immediate area of the site.

SITE DESCRIPTION g
— |
Location and Previous Lard Use
The subject site. oonsxsts of 320 acres in the north one-half of Section 16, Township 15

* South, Range 63 West, of the 6* Principal Meridian (Figure 1). The site is located in an

area of farms, ranches and rangelands and is bounded on the west by Peyton Highway
andonthenorthbyDrRoad.Oneoldwdlislocatedinﬂlenorthw&pmtofﬂne
site that apparently provided water for stock purposes. Another well is located near the
souﬂxboundaryofﬂxesite.Thesitehasprevkmslbeemmedﬁrgazing
'l‘opograpkyandl)mnage
Topographyontbestemstsofbwrolhnghiﬂs,genﬂyslopmgturmandwﬂm
twopooﬂydmmed(mtenordmmge)areas Slop&srangefromabout]% t0 a maximum
of about 5%. Sr:tedrmgexssmnhuiymbroﬁsvralesmxdmthepoodydrmmdm
|
Vegetation ,
Thevegdahonmnsstsofgrammdusandmhdommﬂapprgmmnglms
affected the site adversely. : 4

Thebedrwkmdaiymgtheswﬁcmldepomsmtbemmofmembdmmonwnmstsofthe

| CretaceousagedLaranneFormauon Reglomlly ﬂnsformanoncmmstspredoumnly
" of a series of shale (claystone), siltstone, mdstone w:thafewooalbeds,andtherock

bedsnowd:patveryslmﬂowanglesmﬂmiy {
!
Inrdauvdyrwentgeologlchme,theformaiyexposedLarmeFomanonhasbeen
repwtedlywvaedbyaﬂuvmldepoﬁsofsmﬂmﬂgmvd(therCmethmm
OlderAﬂuvm)asapartofthegenaalbasmmﬁlﬁngRegmm!ly thereyCreekand
OlderAﬂuwumoonsstsofpoorlysmtedsandmdgmvdaxﬂmmgﬂtanddaym

and layers locally. Inﬂlemostrecelngeologlcume,thesnteandsmoundmgreglonhas
|

|
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been overlain by eolian (windblown) sand. Tllns windblown sand characteristically

consists of fine to coarse sand and silt (with some clay locally) and has covered the entire
site.

Groundwater was not observed in any of the percolation profile test holes on site (drilled
to 10 feet). RegnonalmappmgofthehnntsofﬂerppeersmrdCreekAlhwnl
AquermdnmtesthesntelsnotunderlambvtheAliuwalAmfer A 100 feet tape
lowaedmtheoldwdlwmxgbcatedmﬂnnmth&we&pmtofthcste&imﬁmmt&

ground water to 100 feet. ' |

|

The Soil Conservation SavmnthMfmn’sdmmngmemMm

the subject site (see Figures 3 and 3a-3d). These sotls are all described as deep and sandy.

|

GEOLOGIC HAZARDS AND GEOTECHNICAL CONSIDERATIONS

Summary - ]

The mb;ectsrtensrdaﬁvdyﬁ'eeﬁommgeok)gclnmdsmasmtei The
most significant hazard to the proposed subdmsnonl lsthepotenhal for erosion.

Erosion

The site is subject to erosion potential mvolvmg both water and wind erosion. Due to the

rdauvdyunprmwedmofthemmawﬂcmldwphm,ﬂnp(xmfm

-damagmgwmdero&onlsappamnt(lfvegetatm?lsrunoved) Wind erosion can be

mugmdlwmcwnmmkgamhasﬁmﬂsofﬁmandbyr&vegmmbdm
|

~Themtealsop¢msaosonpotmhalnfvegetahonmrmnovedandstmmwaterls*

concentrated. hbaeoduatedgﬂyamvmm)tedonﬂ:este;hmm if the site is
dlsunbedandmonoomrohnotnnplananed,thlstypeofems;oncaﬂdoomr The
protwﬂonofpmpatyvahmwiﬂremmeﬂntmbegwmmmcomd'
Excmveaoammnbemmnmndorpreventedd’afewprecauhonsandnnﬁgauon
measures are employed.

|
|
|



No land should be cleared or disturbed umxecmply Disturbed lands should be mited
toﬂmsérequkédfmadudémmhucﬁmand%rehideﬁaﬁicissﬁonglydiscouraged

’ exoeptonconstmctedroadway& Snegramngmadbemoyedodywimeneedmm

theumnednatcmmtyofhm:s&,drweways,roads,]andothersﬁucmres

Aﬂdlstu:bﬁlandsdwuldber&vegaaled,pavedimoﬂﬂwmpnxeaedaﬂmm
opportunity. Tlheasistanceofagmci&smché{stheNammlRmmComvaﬁon'
Serwcemybeolﬂmnedtodetannnewﬂemdmes@re—vegﬁamm

techmqm Wnldermonmnbeoomroﬂedpnor‘tothewabhshmeinofvegetahonby

ﬁequmthmﬂmgofthe(hshnbedgxunﬂ,ﬂnsvsnﬂbepamdaﬂymmdnmgthe
high wind months (Deo_ember_t'o April). |

|
Runoﬂ’watels &specxallydmmthethmdersto]’amnmhsofhmluly and Aungust

shtmldmtbepemnuedtoﬂowacro&sdwedarms,andnmoﬁ'ongmaungon cleared
’ _armsshmﬂdbermﬂedﬂnmxghatanpomysedmuﬂdxmpondoﬂ!mmpmwaedby

other means (such as by silt fences).

|
i
|
|
|

Anygullxm,winchmyformonthepmpaty ﬁoddbepmt@yﬁnbihzedbygmdmg,
- ‘,revegetauon,andtheconstmcuonofsmaﬂcheck-dmls Any ditches, either temporary or

lpamanaﬂ,whchmyberapmedfordmmagepmpmﬂuﬂdpomgaﬂesde

dopm,abwgm&mgmdshmﬂdbemwdedw:immyehmk-dam,moﬁlebﬁmks,and
sedmamlwmmywwmdﬂmmmyandmm M culverts
mmmmeyshouldbepropaiyszedtomyﬂmdmgnﬂowswnhanmeasmg

’thevdmdtlneﬂowmgwm

Flooding and Surface Draihage 1 4
Annnorhawdassoc:atedwnhﬂneproposed’l mﬂntofﬂoathEMA
|

mappmgmdncatestlntthaemno 100-year floodplains on the_ site. (FIRM Panels

OSMIMFMOSMICIMSF)mmmemmm

oomuuchonshouldbeusedtopmwdesafepathsibrsntenmoﬂ
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Twopooﬂydmmedarus(areasthhﬂmordmmage)arelowedonthesne These
areasareproposedtobethesnt&sofdetenhon : within the open space areas (see
Figure 2). ]
Subsurface draihage '
Certainmimrproblanshvohmgamanface-drailingewtﬂiﬁmsmybemm«edin
the lower-lying parts of the site, mpec:aﬂymthemoftheswal&s Most subsurface
drmmgeproblanscanbelnndledbyﬂneu&aﬂahonofadequztemnﬁoedmm
systems under and around affected buildings. ’li"heneed_forandremmedcapacityof
subsurface drains should be determined pmnp foundation construction during the
recommended on-site investigation.

Slope Stability . 1 :
Stability pmblems on the property are limited to deeper excavations and cut slopes. The
sandy soﬂsfwndundaiyhlgﬂnshegmaﬂyhtfkmaﬂmbeexpeaedm

' standathighangl&sformomthanveryshmtpéiodsofﬁme Temporary excavations

morethanabmﬁfourfeethghslmldbeadeqmtdyﬂmedorhldbackmnmglea

‘&abhsdeOSHAReguhuons Pemmnentslop&sshouﬂdbelmdbacktoanangleof
‘no steeper than 3:1 (threehormaltomewud)ormppmtedwnhardanmg

stiucture.

Soil and Construction Factors . o , »

'ThemeOwnsoilsthatblanketthes:tewﬂlhmvevmableprop«h&sw:thregardto

Ohal] - Sloerluundi

foundation conditions. Thesokoommonlyposs?samherlowm lnslikdythat
mnsdaablesetﬂananorhydmoommcuonnnymkeplaoemthmsoﬂsnfveryhmvdy

' loadedshuctmesa!epMmdmn Duetoﬁ&lhmdloadsphoedmsoﬂsby

mdeanstmctmm,thsmmﬁhmnsnotﬁkdytomnshhﬁeamengmemng
problem. However, werewmadﬂmmemofaﬂmwﬁxmdedm
MsoilsbepmpaiydmgmdforthesoﬂcoMomprmatmchbtﬂdmglocanon

Thsmbemﬂymmmbyﬂxpafamofammbyathﬁed
soilsmgmeerpnortothecmshuct:onoffonmd@ms After the mvestigation, and any

|
l
|
|



requlred testing and analys:s,thefommdatnoncanbedes;gndtonnmnnzeproﬂmdueto
settlmg and hydrocompaction.

neprwommmmmammfmfmmmmm
contain sulfate minerals in detrimental quantittes. |

Seismicity . |

A certain degree of seismic risk is associated with|the Front Range belt of Colorado. The
proposedmbdivisionﬁmabmﬂZOnﬁl&smoft‘heUtePassth_ This fault is one of
the major fault systems of the Front Range. Central and western Colorado are considered
m'mamﬂqmmmm:mm‘zsmhmum
Building Code. Wind loading may govern structural design, however.

Thaemnoknownradioacﬁveminaaldepositsilnthemoftheproposedsubdivision.
Mthoughthaedo&snﬁappwmbemyummn}lmdiaﬁonhmdasmdnedwhhﬂﬁ
site, Colorado is generally classified as being in the 'high' range for radon gas. It is
»recommmdedﬂmttadonmmgamnbemmpmate(lﬂmmﬂxedwgnofstnxum
ECONOMIC GEOLOGY f

The El Paso County Aggregate Resource Evaluation (Map 1, 1995) indicates that the
-wﬁansmﬂsmduiymgmepmposedmbdimo:nlnvebemdmﬁedasapotenhal
souroeofsandaq)dﬂnew. :

|

SEWAGE DISPOSAL EVALUATION {
TheevahmnmlsprowdedwddrmreqnnumnsofﬂmEPamCmCo&(Chpta
\'& Sechm517)forgwloglchazar¢mﬂ,andmhermndmomrdatedtosewagedlsposal
on lots between 2.5 and 5.0 acres. Frmanlgelpaﬁmmdl6pamh!wnteslsonthe
site. Hmemlomuomwmbasedonthegedo:glcmmppedbyﬂmmdrelch

& Associates. Addmomﬂyweteuewed-thehelmmyl’hnmmdﬂnsevm
!

|
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The geologicchamdaisﬁcdcmsﬁaintsontbiss?ﬁeﬂmtwﬂlmﬂuawethebmﬁonmd
design of individual treatment systems for sewage disposal are the percolation rates, and
the poorly drained areas. Slnl}owbe(h'odn,dn!:lowg!mmxwm,axidapemmt

consdemdcomummsontlnssne Ifforso[memnatwsmfozmdthatare

unacceptable for . stmdard soil absorption sysiems, alternate (engmeered-designed)

systamawhasself_wn;mnedsystms,msedsystans,ormmndedsystansooddbe
' - [

used. '

!
g

Percolation Testing g
Front Range performed 16 percolation tests (25% of the 64 proposed systems) to evahuate
befmmdinAppmdixAﬂnprocedmeforﬁlabohﬁmtthgﬁ)rmhbmﬁonwas
mdnnomfommdldmnaawoﬁkmhtoadqnhd‘loﬁeLMm(hﬂmm
holetoadqxthofappmxmmdymmchmforperoohuontmng Holes were drilled by
a power driven auger drill rig Visual logs of soil profiles were obtained from drill
cuttings, and Standard Penetration Tests (ASTM D-1586) were performed to obtain

|

' samples and for visual examination Selected samples were also tested in the Iaboratory

(seeGradaﬁon-TwRomltswiththeDrillLogs,A;I)pmdixA).

'Thepawlahontesthol&swueﬁiledwﬂhwatamnisﬂmatedmmm The test

procedmteomstedofﬁﬂmgﬂneholewﬁhapprommatdysnxmdmofwaterand
m&mnngthedmpmmlevdandcmrwpondmmmwthepm
rate stabilized. Thlstypeofpemolanontwtnsforthepmposeofdeﬁnmgtheovemﬂ
genml,lnntyplml,pelmmm WM(MW
tats)mmtbemadeonuchlotpmrtoconstmcuonofthemdividnalsewage
dlsmn'sym | '

Pamlahonratwmoonﬂoﬂﬁbysoﬂclmm{iumﬂcsﬂntmdudegramsxzeand

gradahon,amwntofsikandchy anddNy Comse,dunwilswnhhnleornoﬁne’
pamdeshaveﬁstpercolanonratw Clayeymds,days,siltsanddamematmalsmchas




o ]
bedrock commonly have slower percolation rates. V,The percolation rate measurements and
' the results of the profile holes are summarized on Table 1. No bedrock or groundwater

was encountered in any of the profile holes.
, TABLE 1
Percolation Test Number ~ Percolation Rate Depth to Bedrock
' And Groundwater
P1 ) 133 minutes per inch >10 feet
P2 . 12.3 minutesper inch >10 feet
P33 _ 10.0 minutes per inch >10 feet
P4 T 17.8 minutes|per inch >10 feet
P-S < 13.3 mimites|per inch >10 feet
P-6 _ 22.9 mimstes|per inch >10 feet
P-7 16.0 minutes|per inch >10 feet
P-8 22.9 minutes|per inch >10 feet
P-9 . 11.4 minutes/per inch >10 feet
P-10 . - , 40.0 minutes|per inch >10 feet
P-11 20.0 minutes|per inch >10 feet
P-12 16.0 mimutes|per inch >10 feet
P-i3 » 26.7 mmutts!per mch >10 feet
P-14 . - 8.9 minutes per inch © >10 feet
P15 - 17.8 minutes/per inch >10 feet
P16 | 145 mimm‘pamch >10 feet

L

Aﬂperoo!anonmtwaremtheaquablemngeandmgedﬁom89m40mmutwper
mchIhembmrfaoenntanlsamnﬁemdmmepmﬁehﬂesommdddeq)smﬂy
soils.

Slopes o | ! .
No slopes in excess of 30% are located on the sne'

|
{
IheHalthDepamnmtReguhnom(Refamcel)mdlcaleﬂmmmonsmust
besausﬁedformstananonofsoilabsmpuonsymmmdm. Thmeare
o ThennmnnnndepthaﬂowedbyﬂerngsoCmmtwa!thDepanmentlsabout
24mchesﬁomthegromd&nﬁwetoﬂne{wmmofaseqngebedor&wpum
. trench. Bahockorwatatabksmustbeatlmﬂfomfeetdeeper  Therefore,

bedrock or groundwater within approximately six feet of the surface constitutes



unacceptable conditions for a standard absogtphonsysteln

e Unless designed by a Registered Professional Engineer and approved by the
HealthDepamnan,nosmlabsmpnmsystanspamtedwhuemegnxmdslcpe
Vlsmexcessof30% '|

. ColoradoStateandElPasoCmmtyHmlﬁnDepmﬂwnRegnhmBMeﬂm

pacohhonratwfastalhanﬁvemﬂ&spgmchorslowatbmsnﬁymnnﬁ%per
I

inch are unacceptable for soil absorptron systems without special design.
SnteConh:hmis
Based uponthegeolog:cdmmdumhmmdax?mmasobsaved,pmﬁlemm
apmmoe,sewagedlsposalcharaamsucsandﬁnnmuonshavebeenevaluatal These
various areas are described below.

Aml Amloonsistsofallar&softhesite(meqnthepooﬂydminedareas)andis
chmaaermdbyﬂnckanﬁaaidepoam(eohanso&)aﬂmoephﬂepamhnmm It

]

mfdtﬂntmalmostallmntwiﬂbepossibletolomtea ‘standard’ septic and soil

absorphonsystanmAmLa&mghbdslowpamhﬂonmﬁsmybcmedm
thwearésmdtﬂmswillreqnﬂresomeformofahel‘lmesystem

AreaII: Area Il consists of that porfion of the site within the poorly drained areas. These
ar&snmStbeavoidedforphoanmtofsepticsyste‘ms
Evaluation .
Prdmmwﬁmremewwaswn(hxaedtomn?&chlotlnsanaweptableareafora
house wel],andtwom(plmyami rq)m’)ﬁxnkvxkdmsym
uﬁhnngsoilabsorpuonmevahahmoonsdemdﬂlebtsme,bcauonrdauveto
1damﬁedwmu~.mts(pom1y‘kmmdm),mdmmedwdneksﬁmwdls,wwmed
amaumandamasabackreqmranansaswm?medmtheEIPmamyIndmdual
Sewage Disposal System Regulations. | ; - |

Itwasmmed.mpaﬂofthsevaMmﬂmmmwmﬂdhaveafootprmtofabout
2,800 smxarefect(40’x70’),m:de4bedmmm(rmmadsMgeofM6w
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f gaﬂonsperday) and the percoltion rae would be 40 mimates per inch (the lowest rat
measured in the percolahontmtsperformedonthesﬁe) Based on these assumptions, our
calculations indicate an absorption area of about, 1,821 square feet would be required.
* Using absorption trenches, this translates to about 5,000 square feet for each absorption
vm Two areas or sites’ (pnmary and ‘replacement’) for soil absorption purposes were
located on each lot, again considering the above| assumptions, constraints and required
setbacks. |
Relationship to On-site Wells ’
- An old well is located in the northwestern pa:li of the site. A windmill likely once
* powered this well. The existing well should be sealed and abandoned. Individual wells
-are proposed for each new lot. We understand tllle new on-site wells will obtain water
from the Laramie-Fox Hills Aquifer. Our experience indicates this bedrock aquifer is not
‘recharged by surface or tributary water (like wagtewater effluent). As long as adequate
surface seals are provided during well design and; construction to prevent surface water
 from impacting the bedrock aquifer, and required Setbacks are maintained, it appears that
* the potential for sewage effluent to contaminate t&e bedrock aquifer is low. It is critical
. -thatﬂ‘adednate surface seals are brovided dnfﬁn‘g well design and construction to
N prevent surface water and effluent from du'ecﬂy impacting the aquifer down the
well borelgravell pack.

Relationship to Surrounding Areas |

The site’s relationship to sun‘ounding areas is shlown on Fi gurw 1 and 4. No springs,
seeps, or seasonally wet- areas mdlcatlve of shalkl)w groundwater were observed on the
, "s:te The poorly drained area in the nortbwwt comer of the site contained ponded water.
; 'Rural ranches: amd low-densxty remdentlal developmmt are located north of the_site.
Streams, lakes aﬂd other features m._rtrh_e reg:on 0ft!|le site are shown on Figures 1 and 4.

'On the lots the closest propowd rwldence to ad_)acem properties wnll hkely be a smgle
family dwelling . appromxately 100 feet (or more) away. Several existing fannhous&s or
residences (and the Drennan_ School) are located within about 300 feet of the site.
Potential soil absorption systems (* leach ﬁelds) across the Silverado Ranch subdivision

t
l
'
|
1
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‘i
can(mdshoxﬂd)belocatedmdoserthanlOOfe;tﬂompmposedmemsungwdlsand
can maintain other reqnmedsetbacksfromproposedrmdmandotherfeamr&(such
aspropatyhn&s)orensungm Care should be taken during the house, well,
and leach field location pmcm so that nqmred separation distances are
mamtamed. !
|
Wastewataeﬁlumtwﬂlﬂowmﬂxembsn&ceth’moﬂ‘mtemthemb&nfacesods The
individual sewage disposal systems constructed on the site will add wastewater effluent
(water) to the subsurface. This shallow subsurface water is considered to be ‘surface
wﬁa"ahdjuﬂnnmymsnﬂeemmm,ﬁo@ﬂy&el}ppam&ma
Alluvial Aquifer that is located about one—halfnllile east of the site. The irrigation of
Mmmmmm%mmwﬂmm
mge:heammmma.-s«mwamm!s(manymmemmpmﬂy
drainedaras)uﬁglnappwmaﬁdowngmdiaﬁi&mﬂhsite.

Tberedmge(mnnnﬂows)pmwddbythewastewam'eﬁluMBdeytompactthe
qumnyofﬂmmmmnru(mdzabymmmmpm)m
gradient from the site. Smoeatlmstsmneofﬂ:c'down—gmdwntwdlsarelikelyaﬂuwa]
wmmwummmmwsmwmm
weﬂsmdfor:mmmpalwatermpphm,thematterofmusedmﬁesshonﬂdhe
discussed further. If necessary, enhanced septic systems that will reduce nifrate
cmwenuanomcanbemstaﬂedatﬂwmbdwmo‘nThmeenlnmedsyswmaremore
oosﬂyﬂmas&amimdmm‘mnmmnmaammdsymmmm

cmmmmomcanbefamdmke&rmz Otha'potamalsonmofmtmtmmthmthe

r@mm&ﬂemﬁnﬂmmﬂmwﬂﬂmmsm

wmmacmlfauhmmnemdanmandeﬂhimﬁmnsewageummtpmm

hshwldbendtedebdm&om(ZStoSmlotswﬂhmcﬁwdmlsewagedlsposal

systans)w:ﬂmtheUpperBhnkSmdemeijmgmdecadeateerm
bemapprovedbyElPasoCannymthmreomtym
|
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| Availability of a Central System

|
|
|
|
J
|

Our research indicates the proposed subdivision 1 ?s not within one (1) mile of a central
sewagesystem

‘Discussion ‘
- At the time of house and well placement on each individual lot, it is extremely important
' tlntthemgmeemdwgmngmemtephmmdpafmmgthepaodahontmpmpedy

|

1denhﬁﬁaﬂﬁegwngdsmlrehtedmxloﬁmdmgnﬁdmsdﬂm&mthebmm

‘and type of sewage disposal system. It is a combination of factors that determines the
location and general type of individual sewage disposal system best suited for the site. It

isdsomermponsibﬂhyofmeengineapafm@’_mgmepawhﬁmt&ﬁngtowatume

. .soil properties and amhmﬂyofthenmkﬁx;ﬂwmmm&themm&(and

withinthear&oftheproposedsystem).

Webeheveaﬂﬁhelotswﬁhmthepmposeddevdopm@msmtableformstaﬂaﬁonof

sometypeofomstewaﬁmdlsposalsysﬁémunhmngaﬁlmlmmw

|

_ 'pheementofthehomeandwmhcahomwmbenmarysothatmquuedsetbacks
-mmmmmmkmsmm&&myad

repheement’ soil absorption areas. !
| 1

' memmﬂnmuswmﬂmﬂnmmm

|

'msnﬁlartomdtypwalofmanydevdopedmbdmslonmglommthem The task of

|

‘ » themgmusmdhﬂdasmtheregxmhsbwmomofnﬁdnngthedspo&dm
mxdappmmdsystemswnhprevalanﬁddcomhuonsandsneoonsuamts With
knowledgmblehnldas,pmpasﬁephmng(lnmweﬂ,mdsqﬂmmphm),'
"propatmhngtequu&gﬂsbdnevedeaﬂb&two&sposalﬁddsmbebwed

andwﬂlbeabk'muﬁhzesoﬂdmpmmtypesymﬁKMSewageWm
ﬂnssubdms:on Inaﬂmmhodsmavaﬂableforannxﬁwdmlsewagedlsposal

system on each and every lot in the subdivision.

i
5
|
5
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!
If necessary, enhanced septlc systems that will reduce nitrate concentrations can be
hstaﬂedatthembdivisionThweenlnncedsXstmaremmeosﬁytomnsﬁucL
operate, andmamtmnﬂmnastandmdnuhw&lallsewagedlsposdsystmﬂuyasm

hﬂldasslmldfmnﬂmmethemseiv&smthﬂmmfomnﬁononenhancedsystems
contamedchference2

|

pmm‘m'mmmofmwmmerm&ﬁmmmmpmmedwﬁha
copyofth:srepoﬂsothattheymbeapmmdofslemiﬁmamsﬂmﬁsam
reoommendatlons

LIMITATIONS

The opinions presented in this report were developed from review of aerial photographs,
mpogrwhicmdgaﬂogicnnmﬁterwom@qmd:ofnﬂﬁmdmﬂ
mwbﬁshedinfqmmﬁon,waMaﬁmofproﬁlehplm,pamhﬁmmhbomayt&st
data, and our experience. Should additional surface or subsurface data become available,
the conclusions and recommendations contained |in this report shall not be considered
valid unless the data ar reviewed and the conclusions of this report are modified or
-approvedmwmtmg If you lnvequmuonsor,reqtnreaddmanalmfo:mauon, please

1

Respectfully, . _
FRONT RANGE GEOTECHNICAL, INC.

Jeﬁ‘H(')uclﬁn' : @ [B[MFI Michael F. Reynolds, P.E.

Geologist

| A.

'JOHNmmm.RM&AssoaAm-?j,

John W. Himndre:ch, I, PG.
Enganedogm
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5—Bijou loamy sand, 1 to 8 percent slopes. This deep,

somewhat excessively drained|soil is on flood plains, ter-.

races, and uplands. It formed in sandy alluvium and eolian
material derived from arkose|deposits. Elevation ranges
from 5,400 to 6,200 feet. The average annual precipitation
is about 13 inches, the average annual air temperature is
about 49 degrees F, and the average frost-free period is
about 145 days.
* Typically, the surface layer is brown loamy sand 8
inches thick. The subsoil is g'raylsh brown sandy loam
about 20 inches thick. The substratum is pale brown
loamy coarse sand.
“ Included with this soil in mapping are small areas of
- Olney sandy loam, 3 to 5 percent slopes; Valent sand, 1 to
9 percent slopes; Vona sandy loam, 3 to 9 percent slopes
and Wigton loamy sand, 1 to 8|percent slopes.

Permeability of this Bijou soil is rapid. Effective root-
“ing depth is 60 inches or more. Available water capacity
is moderate. Organic matter content of the surface layer
is low. Surface runoff is slow, and the hazards of erosion
and soil blowing are severe. |

Most areas of this soil are used for range. A small acre-
" age is used for crops grown under sprinkler irrigation.

This soil is not suited to dry‘farming, because of the soil
blowing hazard. Corn, pastur('e and alfalfa are the prin-
cipal crops grown under 1rngatlon Corn and pasture
require moderate to heavy ap;’)hcatlons of nitrogen. Alfal-
fa generally responds to phoéphat.e fertilizer. Some zine
deficieney has been noted on corn. Crop residue manage-
ment must be used at all times to control soil blowing.
Crops that produce little or no residue are not suited to
this soil.

~ Native vegetation is mamly sandreed, sand bluestem,
blue grama, and needleandthread. Sand sagebrush makes
up only a small part of the totél ground cover.

In overgrazed areas mechamcal and chemical sagebrush
control may be needed. This soﬂ is }nghly susceptible to
soil blowing, and water erosxon occurs when the plant
cover is madequate Interseedmg should be-used in over-
grazed areas. Proper locatmniof livestock watering facili-
ties helps to control grazing. :

Windbreaks and environm ntal plantings are fairly well
suited to this soil. Blowing. sand and low available water

. capacity are the principal hml;tatlons to the establishment
of trees and shrubs. The soil is.so loose that trées need to
"be planted in. shallow furrows|and plant cover needs to be
_maintained betweeen the rows. Supplemental irrigation
may be needed to insure survival. ‘Trees. that are best
- suited and have good’ survwal are. Rocky. Mountain ju-
niper, eastern redcedar; ponderosa pine, and beenan elm.
Shrubs that are best suited are’ skunkbush sumac, lilac,
and Siberian peashrub.

This soil is suited to wﬂdhfe habltat It is best suited to
habitat for openland and rangeland wﬂdhfe Rangeland

.w11dhfe such as pronghorn antelope, can be encoura.ged
by developing' livestock: w:':ttermg facilities, - properly

managing hvestock grazing, and reseedmg range where_‘

needed.

This soil has good potentla] for homesites. Shallow ex-
cavation is severely limited because cut banks ecave in.
This soil requires special management practices to reduce
water erosion and soil blowmg because it is sandy. Capa-
bility subclasses Vle, nommgat,ed and IVe, irrigated.
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6—Bijou sandy loam, 1 to 3 percent slclnpes. This deep,
well drained soil is on flood plains, terraces, and uplands.
it formed. in sandy alluvium and in eolian material
derived from arkose deposits. Elevation ranges from
5,400 to 6,200 feet. The average annual precxpxtatxon is
about 13 inches, the average annual air ]temperature is
about 49 degrees F, and the average froé,'t-free period is
about 145 days.

Typically, the surface layer is brown sandy loam about
4 inches thick. The subsoil is brown or|grayish brown

sandy loam about 24 inches thick. The substratum is pale

brown loamy coarse sand. ) .

Included with this soil in mapping are| small areas of
Olney sandy loam, 0 to 3 percent slopes; Vona sandy
loam, 1 to 3 percent slopes; and Wigton loé my sand, 1 to 8
percent slopes.

Permeability of this Bijou soil is rapld Effective root-
ing depth is 60 inches or more. Available, water capacity
is moderate. Organic matter content of the surface layer
is low. Surface runoff is slow, and the hazards of erosion
and soil' blowing are moderate. |

Most areas of this soil are used for r’ange but some
areas are used for dryland or irrigated farming.

Corn, sorghum, and wheat are the ‘pfincipal nonir-
rigated crops. Corn, alfalfa, and pasture are the main
crops grown under irrigation. Irrigated crops respond to
phosphate and nitrogen fertilizer. Dryfarmed corn and
sorghum generally respond to hitrogen fertlhzer Manage-
ment of crop residue is necessary to control soil blowing.
Stripcropping helps to control soil blowing. Sprinkler ir-
rigation is the most suitable and widely p'racticed method
of applying water.

Native vegetation is dominantly blue grama, sand drop-
seed, needleandthread, side-oats grama, and buckwheat.

Seeding is advisable if the range has' deteriorated.

" Seeding the native grasses is a good practice. If the range

is severely eroded and blowouts have de{}eloped the new
seeding should be fertilized. :

Windbreaks and environmental plantmgfs are generally
suited to this soil. Soil blowing is the madin limitation for

the establishment of trees and shrubs. Tﬁ’is limitation can

be overcome by cultlvatmg only in the|tree rows and
leaving a strip of vegetation’ between the rows. Supple-

mental irrigation may be necessary when plantmg and -

during dry periods. Trees that are best

redcedar, ponderosa pine; Siberian elm, R
hackberry.- Shrubs that are best. sulted

suited and have

" good -survival are Rocky Mountain _]umper eastern

ussian-olive, and

are skunkbush': .

sumag, lilae, and Siberian peashrub. -

This soil is suited to wildlife habitat. It'i is best smted to -
habitat for openland and rangeland wﬂdhfe In. cropland U
areas, habitat favorable for ring-necked pheasant mourn-

ing dove and many nongame species can’ be developed by
establishing areas for nesting and escape cover.. For
pheasant, the provision of undisturbed nestmg cover is

vital and should be included in plans for habltat develop- -
ment. Rangeland wildlife, such as pronghorn antelope, can
be encouraged by developing livestock watering facilities, .
properly managing livestock grazing, and *reseedmg range

where needed.

This soil has good potential for use as homesxtes Shal- .
low excavation is severely limited because cut banks cave. .
in. This sandy soil requires special management practices |

to reduce water erosion and soil blowmgi Capablhty sub-
classes Ille, n'ngated and IVe nomrngated

?
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610—;Olney sandy loam, 0 to 3 percent slopes. This

i deep, well drained soil formed in calcareous sandy sedi-

i

. | ment on uplands. Elevation ranges from 5200 to 6,000
feei. The average annual precipitation is about 13 inches,

the, average annual air temperature is about 49 degrees

_ F, and the average frost-free period is about 145 days.

T?ypical]y, the surface layer is grayish brown sandy

loarn about 6 inches thick. The subsoil,-about 21 inches
* thick, is brown sandy clay loam in the upper 7 inches and

pale brown sandy clay loam grading to sandy loam in the

. lower 14 inches. The substratum to-a depth of 60 inches is

very pale brown sandy loam that grades to loamy sand.

" The lower part of the subsoil and the substratum have
_ visible lime in the form of soft masses and seams.

Included with this soil in mapping are small areas of

. Olney and Vona soils, eroded; Vona sandy loam, 1 to 3

percent slopes; and soils that are similar to this Olney soil
in the upper 40 inches but that are very dark brown and
loamy below a depth of 40 inches.. Also included are

several wet-weather lakes, usually less than 2 acres in .

size.

Permeability of this Olney. soil is. moderate. Effective .3
rooting depth is 60 inches or more. Available water !
capacity is moderate. Surface runoff is slow. The hazard !

of erosion generally is moderate, bat it is high where this
soilis under dryland cultivation.
‘This soil is used for nonirrigated crops and for range.
Sorghum sudangrass, and milletgrown for forage and
hayl are the main erops. Pinto beans and grain sorghums

'are‘, also grown. All of these crops except pinto’ beans

respond to nitrogen fertilizer. This soil is very susceptible
to soil blowing. Use of crop residue, striperopping, and
eme-x gency tillage helps to control soil blowing.

ThlS soil is suited to the production of native vegetation
smtable for grazing. The native vegetation is mainly blue
gxama which has a typical bunchgrass growth form and
makes up one-third to one-half of the cover: Other species
arejsand dropseed, needleandthread sxde-oats grama, and
buckwheat

Seedmg is a suitable practice if the range has deteri-
orated Seeding of native grasses is a good practice. If the
range is severely eroded and blowouts have developed,
fertilizing the new seeding is a good practice. Brush con-
trol may be needed, and grazing management may help to
improve the depleted range. Grazing should be managed
so that enough forage is left standing to protect the soil
‘from blowing, to increase mﬁltratlon of water, and to
catch and hold snow. :

Windbreaks and environmental plantiﬁgs generally are
s;xlited to this soil. Soil blowing is the main limitation to
the establishment of trees and shrubs. This limitation can
be overcome by cultivating only in the tree rows and
leaving a strip of vegetation between the rows. Supple-
mfantal irrigation may be needed when planting and dur-
ing dry periods. Trees that are best suited and have good
survival are Rocky Mountain juniper, eastern redcedar,
ponderosa pine, Siberian elm, Russian-olive, and hackber-
ry. Shrubs that are best suited are skunkbush sumac,
hlac and Siberian peashrub.

"This soil is suited to wildlife habitat. It is best suited to

ha}bltat. for openland and rangeland wildlife. In cropland
areas, habitat favorable for ring-necked pheasant, mourn-
mg dove, and many nongame spedies ¢an be developed by
providing nesting areas and escape cover. For pheasant,
ur}dlsturbed nesting cover is vital and should be provided
for in plans for habitat development, especially in areas of
intensive farming. Rangeland wildlife, such as pronghorn
antelope, can be encouraged by developing livestock
watering facilities, properly managing livestock grizing,
and reseeding range where needed.
,The main limitations for urban development on this soil
are the frost-action potential, the shrink-swell potential of
the subsoil, and the hazard of soil blowing. Roads, streets,
and buildings need to be designed to minimize the effects
of| the  shrink-swell potential and frost-heave damage.
E;llosion control practices are needed to reduce soil blow-
ing when the soil surface is bare during econstruction.
Capability siibclass IVe.
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106—Wigton loamy sand, 1 to 8 percent slopes. This

- - - . 1 .
deep, excessively drained soil formed in noncalcareous,

sandy eolian material on dunelike I uplands. Elevation
ranges from 5,300 to 6,000 feet. The average annual
precipitation is about 13 inches, thei average annual air
temperature is about 49 degrees F, and the average frost-
free period is about 145 days.

Typically, the surface layer is brown loamy sand about
8 inches thick. The next layer is brown loamy sand about

|
11 inches thick. : “The underlying material is very pale
brown sand to a depth of 60 inches or| more.

Included with this soil in mapping are small areas of
Bijou loamy sand, 1 to 8 percent slopes; Bijou sandy loam,
1 to 3 percent slopes; Bijou sandy loam, 3 to 8 percent
siopes; and Valent sand, 1 to 9 percent slopes.

Permeability of this Wigton soil} is rapid. Effective
rooting depth is 60 inches or more. Available water

capacity is low to moderate. Surfaéie runoff is low, the
hazard of erosion is moderate to hlgh and the hazard of
soil blowing is high. =~ ‘

.This soil is used mostly as rangeland.

If sprinkler irrigation is used, this Ssoil is suited to
limited use as cropland and pasture if crop residue is
maintained on the surfice. Only a very small-acreage of
this soil is cultivated, and it is used for alfalfa and grasses
that are harvested for hay or are fgrazed by livestock.
Nitrogen and phosphorus fertlllzer is required for
satisfactory yields. The soil is unsuxted to non1n1gated
crops. ‘

Rangeland vegetation on this soxl is mainly sand
reedgrass, and bluestem, and needleandthread Sand
sagebrush is present in the stand, but it makes up only a
small part of the total ground cover.

" Mechanical and chemical methods jof sagebrush control
may be needed in overgrazed areas. This soil is highly
susceptible to soil blowing, and it is subject to water ero-
sion when the plant cover is inadequate. Interseeding is

"needed in overgrazed areas. Properly locating livestock

watering facilities helps to control grazing.

Windbreaks and -environmental plantings are fairly well
suited to this soil. Blowing sand and low available water
capacity are the main limitations for]the establishment of

" “trees and shrubs. The soil is so loose: that trees need to be
_planted in shallow furrows and plant cover needs to be

maintained between ‘the rows. Supplemental irrigation
may be needed to insure survival.|Trees that are best
smted and have good survnval are [Rocky Mountain ju-

mper eastern redcedar ponderosa pme and Sibérian elm.
Shrubs that aré best suited.are skunkbush ‘sumac, lilac,
and Siberian peashrub.

, This soil is suited to wildlife habltat Itis best sulted to
habltat for openland and rangeland wildlife. Range]and
wildlife, such as pronghom antelope, can be encouraged
by . developing hvest,ock walcermgl facllltles properly

" managing hvestock grazmg, and reseedmg range -where

needed. r

- The main hmltatlons of this soil for home31tes are un-
stable cut banks during excavation :(md the hazard of soil
blowing. Trenches for pipelines and shallow excavations
must be made in such a way that cut banks remain stable,
thus providing proper protection for workmen. Special
practices must be used to control soil blowing. Only small
areas of this soil should be’ disturbed at a time during
construction in order to leave as much vegetation on the
surface as possible. Capability sulbclasses VlIe, nonir-
rigated, and IVe irrigated.
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FRONT RANGE GEOTECHNICAL INC.
GRADATION TEST RESULTS
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