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SCOPE
The homeowner's association of Val Moritz Village in Grand County, Colorado

has investigated possible alternatives for handling the anticipated wastewator of individual
homes on the 147 lots in the subdivision. Each lot is approximately I acre in size. The
small size of the lots, high clay content soils, and some high groundwater situations
complicate the use of individual wastewater systems in this subdivision. Consequently, the
conventional individual onsite wastewater system (OWS) will not work here. A
centralized community sewer system was explored, and although not impractical, it would
be quite expensive and probably require adjudicating water issues. The traditional
approach in dealing with these conditions by utilizing individual mound systems would
work in many cases, but the slope of some lots, the area required for a mound, the negative
aesthetic impacts, and the costs of imported materials make the mound an undesirable
solution to the challenge at hand. Relatively recently however, advanced treatment and
shallow dispersal technologies have become available that are affordable, reliable, and
approved for use for individual homes. These treatment techniques sufliciently clean
septic tank effluent to allow application at very shallow soil depths and into higher clay
content soils exhibiting slow percolation rates.

The homeowner's association desires an engineering review of each lot in
suffrcient detail to determine the feasibility of employing advanced treatment technologies
to provide individual onsite wastewater systems. It is understood that further detailed
OWS designs will be required to complete the process for each lot prior to obtaining a
building permit. Without specific details on the configuration of each house, it would be
premature to design an OWS for a particular lot. Additionally, during the build-out of the
subdivision, advanced treatment OWS technologies may improve; which might render
early designs obsolete. Since each lot will have its own well, it is crucial that the
placement of wells and OWS components be addressed from a multi-lot perspective.
Otherwise, some lot owners may find that their neighbors have rendered a particular lot
"un-build-able" due to setback conflicts.

GENERAL FINDINGS AND COMMENTS
In our investigation of the 14 lots in Block I of Filing 2 of the Val Moritz

Subdivision we found no compelling reasons to preclude the use of onsite wastewater
systems for each lot. These systems will require advanced treatment of the septic tank
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eflluent and application to the soil at shallow depths. Proper planning and the judicious
location of each OWS will allow each lot to have individual wells and proper setbacks
from the OWS components. Advanced treatment, though more expensive than
conventional wastewater systems, will be more environmentally sound. In considering the
subdivision as a whole, advanced trestment will reduce the levels of nitrogen introduced
into the soils, and, in the long run, reduce the risks of well water contamination.

It is prudent that the homeowner's association adopted covenants that will reduce
the potential wastewater loading for the entire subdivision by establishing a limit on the
maximum number of bedrooms per lot. The principle at work: the lower the wastewater
loading, the lower the risks of contamination. Since the number of bedrooms is the main
indicator of potential wastewater flows, limiting the number of bedrooms will therefore
limit the overall wastewater loading.

ADVANCED SEPTIC TANK EFFLUENT TREATMENT
As mentioned above, the site conditions at Val Moritz Village preclude the use of

conventional onsite wastewater systems that employ only a septic tank and drain field.
Development of the lots in this subdivision will take several years, and the OWS
technology will improve over time. However, there are existing, economically viable
systems for the advanced treatment of residential septic tank effluent that will allow
application to an onsite drain field. There are several manufactures of these types of
systems. We have had good success with the AdvanTex recirculating non-woven textile
media filter system provided by Orenco Systems, Inc. (OSf . Several of these systems
have been installed in Grand County, and the Board of Health has approved them for use
on sites with diffrcult soil conditions. Appendix A outlines the advantages of this system.
Appendix B provides comments on why the AdvanTex system is more desirable than some
of the other types of treatment approaches that have historically been employed. As
technology improves, we may find that other advanced treatment systems will prove to be
superior to the AdvanTex system; however, our assertion that the residential wastewater
for the lots in Val Moritz Village can be feasibly managed onsite is based upon achieving
or surpassing the level of treatment provided by the OSI AdvanTex system. As a
minimum, "advanced treatment" as u$ed in this report m6ans producing wastewater that
exceeds the NSF secondary effluent standards and achieves a 50 to 7ff/o reduction in
nitrogen in the septic tank effluent stream.

SOL ABSORPTION AND DISPERSAL
The fundamental issue confronting the lot owners of Val Moritz Village is how to

return their well water to the ground after it has been used for household needs. The soil in
this subdivision is generally not receptive to typical septic tank eflluent (STE). The
organic materials and suspended solids in STE readily create an environment that clogs the
minute pores in clay soils. By "cleaning up" the STE through advanced treatment, the
same soil will accept the wastewater over years of service. Therefore, the first important
factor is to apply only effluent that is suffrciently free of organics and suspended solids.
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The second important factor is the use of shallow drain fields or drip irrigation to
disperse the treated effluent back into the soil. A shallow drain field consists of a series of
trenches approximately I ft. wide and I ft. deep with void space created by inverted
sections of 12" diameter irrigation pipe cut in half. In this void space or chamber there are
distribution lateral pipes of l" to 1.5" diameter with orifices for dispersing the eflluent
evenly along the length of each trench. Typically we are designing these systems with 100
to 150 ft. of trench per bedroom. The length and layout of the trenches will depend upon
the soil and the size of the home at that particular lot. Drip irrigation dispersal systems
employ a bed of tubes with emitters that distribute the treated eflluent directly into the soil
over a relatively large area. On most lots, we have found that the upper soil horizon will
readily accept the treated eflluent. By applying the treated eflluent in the upper soil
horizon we gain several main advantages over applying directly into the soil horizons with
high clay content.

l. The use of trenches or drip irrigatiort spreads the effluent over a much larger
area than would a conventional infiltration bed.

2. The treated eflluent will be polished further by the natural processes that occur
as it flows through the upper soil horizon.

3. The treated effluent will spread out in the upper soil horizon before reaching the
clay soil horizon. This effectively increases the area to which it is applied and
lowers the application rate to the clay soil horizon.

4. The natural interface between the upper and clay soil horizons is not disturbed.
Root penetrations and inegularities in this interface will greatly facilitate the
movement of the eflluent into the clay soil.

5. Vegetation rooted in the upper soil horizon will draw some of the moisture
away from the clay soils below.

6. Shallow trenches are narrow and can be installed using smaller equipment.
This results in less tree removal and less general disturbance to the lot.

7. Shallow drain fields are more economical to construct than deeper ones.
8. Advanced treatment coupled with shallow drain fields will allow for adequate

separation in the case of higher groundwater.

The principal concern that we hear regarding shallow drain fields or drip irrigation
systems is the fear of fteezing, These systems are designed to drain at the end of each
dosing cycle and have been used in climates that have more severe freezing problems than
Grand County. In addition to shallow systems that have been functioning propoly here for
several winters, they have been successfully used in Alaska, Minnesota and Wisconsin.

The third important factor is pressure micro dosing. Pressure dosing extends the
life of the drain field by spreading out the organic loading over the entire filed. By
applying small doses, saturated soil conditions are avoided. This enhances the further
treatment of the eflluent and increases the acceptance of the moisture into the clay soil
horizon. It improves adsorption of phosphates by minimizing saturated flow and
channeling in the soil pores.
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This Feasibility Report addresses the 14 lots in Block I of Filing 2. Attached is soil
profile information and upper soil horizon percolation or infiltration testing data. These
indicate that it is feasible to apply AdvanTex filtrate, or wastewater cleaned to the same or
better quality, in a shallow drain field or drip irrigation system. We have concern for those
few areas where the upper more penneable soil horizons are less than l'-4" in total depth.
Particular care will be required on all lots during the installation of the shallow drain fields
to insure that the bottoms of the trenches do not dive into the extremely low permeability
soil horizon. If the more penneable upper soil horizon should prove to be too shallow in
spots, the trenches will need to be kept in the permeable horizon and imported fill added
over the trenches to provide proper top cover.

One other challenge presented itself on some lots in the subdivision. There was
high groundwater, This would have been a problem if conventional OWS approaches were
being seriously considered. The level of treatment provided by the AdvanTex or
equivalent systems will allow for the application ofthe treated eflluent at sufliciently
shallow depths to provide adequate separation from observed groundwater levels.

Prepared by:

Randal F. George
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Shannon Engineering, Ine.
Colorado Registration Number 301 83
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APPENDIX A: Orenco Systems, Inc AdvanTex System

A specific example of the type of advanced effluent treatment that is available
today is the Orenco Systems, Inc. AdvanTex system. The AdvanTex system passed the
National Sanitation Foundation ANSI/NSF Standard 40, Class I tests for treatment of
residential wastewater. These systems are also approved for advanced treatment of septic
tank efiluent by the Grand County Board of Health.

The following table indicates the properties of residential wastewater and treated
effluent lrom the proposed OSI AdvanTex system. It also gives figures for the
requirements under Article IX of the Colorado ISDS regulations for dispersal of eflluent in
various ways.

As can be seen from these figures on the table below, the effluent from the
AdvanTex system would be "clean" enough to dispose of on the surface if human contact
were restricted and certainly sufficient to disperse in a sub-surface manner even where the
soil is unsuitable for normal soil absorption bed.

* The amount of nitrogen removal may be limited by the alkalinity of the water source.
Table A-l - Eflluent Characteristics

It is documented in the literature that residential wastewater that has been treated in
the OSI AdvanTex - AX system is relatively "clean." It surpasses secondary treatment
criteria. However, the AdvanTex system will not remove suflicient fecal coliform to allow
for discharge directly into streams or to the surface unprotected. This system will utilize
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Typical
Screened
Septic Tank
Residential
Wastewater

Surface
Disposal
Where
Human
Contact Is
Possible
- Article lX

Surface
Disposal
Protected
From Human
Contact

Article IX

Sub-surface
Disposal In
Unsuitable
Soils

- Article IX

OSI
AdvanTex
System
Effluent

BODs mdl 130 <20 <20 <60 <5

TSS mgfl 30 <40 <40 <40 s5

Tot. N mgl 65 <32*

Coliform
cts/l00ml

l0' <25 <500 ^r1000

oil &
Grease msll

20 <10



shallow trenches or drip irrigation techniques for a sub-surface soil absorption field to
remove the coliform stillremaining in the filtrate eflluent. Additionally, the level of
nitrogen in the treated effluent is substantially reduced. The use of the AdvanTex units is
expected to result in a substantial reduction in the total nitrogen in the wastewater stream
of the subdivision. This is a definite environmental benefit.

OSI's system was selected because of their history of providing high quality
systems for over 20 years. There are over 200 AdvanTex based onsite wastewater systems
that have already been installed in Colorado and hundreds more around the country. The
ability of SCG Enterprises, Inc. of Wheatridge, Colorado to provide remote monitoring of
the pump controls and tank high*level indicators gives confidence that we will have
warning if the wastewater flows exceed design limits. Periodic onsite monitoring of the
eflluent quality by SCG's approved service provider for Grand County will give
confidence that the system is performing properly.
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APPENDIX B: Onsite wastewater Treatment Alternatives

Several alternatives for treatment were considered. Recirculating media filter

technology is proven and has been used for decades' The OSI AdvanTex units are

modular, facilitating instutt"tion flexibility. With these units, the quality of the media

textile is controlleO in the factory, and it may be easily cleaned as needed or replaced if it

becomes necessary. They have putt*t NSF testing and are approved for use by the

Colorado Department of"public ilealth and Environment and by the Grand County Board

of Health.

The practicality of using a "package treatment p]"n-" for clusters of homes was also

oonsidered. This type of OWS-is relatively expensive for this level of wastewater flow.

ih.r. systems typically require frequent moniioring by specially trained operators and

often require attlntion io the many mechanical components. Seasonal shutdown/startup

may also prove Problematic.

The use of a recirculating or single pass sand filter to accomplish the pretreatment

of the effluent was considered. the variability of the media, its cost, installation

,hollrngrr, and the Jiffrcutty of replacing media when needed again directed us toward the

textile media sYstem.

Mound systems constructed from imported materials could also be employed for

these lots. The mound systems have the same disadvantages as sand ftlters, but with

increased difliculty of installation, and they tend to be unsightly.

Therefore, the AdvanTex approach has several advantages.
l. The treatmeni units are modular and compact requiring only a small

footprint for installation. Disruption of the rest of the lot is kept to a

minimum. The light weight units are easy to transport and install on

d iflicult-to-access sites.
Z. The quality of the filtration media is assured in the AdvanTex systems.

Sand'media of proper quality is diflicult to find, expensive to haul, and

requires skilledplacement by the installing contractor in order to function

ProPedY.
3. Once installed, sand media can be serviced only by replacement. This is

difficult and costly. The non-woven textile media in the AdvanTex

modules can be easily removed for cleaning or replacement should it

become necessary.
4. Sand filters and mounds are constructed onsite with locally available

materials. The effectiveness of the treatment is greatly influenced by the

knowledge and ability of the installing contractor. AdvanTex units are

factory aisembled and then installed by authorized service providers.

peat is sometimes employed as a packed bed filter media. There are units commercially

available that make uir of tnir teihnology. However, there appears to be no particular
ntt,^F,:rJ

po Box r16, Garerburs 
", 

fnffi-ilut'flil"#ii;ii";, s.i440 Fax: (26s)665-7441
or PO Box9E3, KremnrlingCO 80459 Phone & Frx: (970)724-0247



advantage, either economically or technologically, to using the peat filter units. Grand
County has not been regularly approving peat systems as they have with the AdvanTex
units, and there is no mechanism in place for ongoing maintenance agreements on these
units.

Another advanced treatment system that is available, but we believe to be inferior to the
use on non-woven textile packed bed technology, is the aerobic treatment unit (ATU). The
ATU works by using blowers to diffiise air in the septic tank to create an environment
conducive to aerobic bacteriological processes. This enhances the level of treatment of the
sewage. These units are sometimes less expensive than the AdvanTex units. However,
field studies have indicated a problem with the reliability of the blowers, and therefore the
reliability of the treatment process. There is a greater likelihood of suspended solids being
discharged into the drainfield when the ATU is first started and each time the system is
awakened from a period of non-use. Grand County has not been regularly approving peat
systems as they have with the AdvanTex units, and there is no mechanism in-place for
ongoing maintenance agreements on the ATU's.
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Val Morltz Vlllage
Flllng 2, Block I

Profile Combo w/2

Profile Combo w/1

Hole #1 was 38" deep
is of only the shallower holes.

Prolile Combo wE

Profile Combo d10

Profile Combo wl9

Profile Combo w/12

Prolile Combo M1 1

Profile Combow/l4

Profile Combo w/13

SHANNON ENGINEERING. INC. f Bn00,4



SOIL PROFILE INFORMATION
Val Morltz Mllage
Flling 2, Block I

Lot L
Pmflla ttolo Ob$rved: t0r4,l2oo{

According to the U.S.D.A. S.C.S. Grand County Soil Suwey - This areE ls likely to be: Cimarron Loam

GROUND CC'I/ER: Grasscs, forbs, chrubs, rnd some plnes.

SLOPE: 4% rl a bearing of 33O'

PERCOIAT|OiI MTE: 54 mln./in. Avg Depth (ln.) 15

NOTES: Same protilc holo as Lo[ 2

U.S.D.A. SOIL CLASSIFICATION METHOD

DEPTH o'-o" - o'-4' 1'-4" t'-4'- a-o'
Toosoil

TEXTURE Clay Loam Sandy Clay Loam Clay

ROCK FRAOMENTS % Rock < 10% < 10% < 10%

Sizc
Shepc

SOIL STRUCTURE Dcgrcc ompound Compound ComDound

Shaoe Sub-Anoular Sub-Anqular Blockv Sub-Anoular Blocky

Gradc Weak Moderate Strono

Slzc Fine Fine Fine

CONSISTEilCE Wcl
Sdcklncrr Slishty SUclry Somewhat Sticky Stickv

PI SlishW Plastlc Somewhat Plastic Plastic

Mt Friablo Friable Friable

Orr
Consi!tence Wsak Moderato Hard

CGmcntetion None Nono None

COLOF Munrell 10 YR 42 10 YR 6/3 5 YR 5/4 to 2.5 Y 7/2

Description Dark Grayish Brown Pale Brown
Reddish Brown to Light

Gray

ilotdlno Nono Some Yes

OBSERVEO MOISTURE Slioht from rains. None Non€

SHANNON ET.IGINEERING, INC



SOIL PROFILE INFORMATION
Vrl MorlE Mllaoe
Fillng 2, Block I

tel- 3
Prcnla Hole Obs.wsd: lo,/mool

Accordlng to the U.S.DA. S.C.S. Grand County Soil Survey - This area is likely to be: Cimarron Loam

GROUND CCVER: Grass and somc plnee.

SLOPE: 4% at r boarlng of 360'

PERCOLATION MTE: 52 minJln. Avg Depth (ln.) 15

I\IOTES: Same profile hole as Lot I

u.s.D.A. sotL cl-AsstFtcATtoN

${ANNOI'I ENGINEERING, INC



SOIL PROFILE INFORMANON
Val Morttz VlllaCa
Fllhg 2, Block I

lst I
ffiHof.6.w.d', lolalll,,J4

Ac€ordino b lhc U.S.D.A. S.C.S. Gr|nd County Soil Suilcy . Thir arra li likrly b bo: Leko Crcck Lom

GROUNDCOVER: Grrs3!s,to|bs, EbbitbruBh.

SLOPE: 496 et e baring of 360"

PERCOLAIION RAIE: 54 mln./in. Avg Ocpth (in.) 15

)EPltl 0-o'- 0'-5" 1'-6'- 5'-0', t -F -  6Jl

Tomil

TEXTURE Sandv Loam
ttandy clay Lcrm and

Sandv Clav SandY Clev Sandv Clav & Clawtone

ROCK FRAGMENTS !( Rock 1 096 < 1096 '| 096 . 3096
Frac{urcd Sandstone &

Claystone
s To 8"

SuFAnoular

SOIL STRUCTURE DeoH Commund ComFund Commund Comrcund

Sub-Anoular Sub-Anoular Sub-Anoular 8l@kv Sub-Angular Bl@ky

Gmdr \ /6ek ModcEtc Slrono Moderatic

Slz. Finc Finc Finc Fin.

CONSISTENCE We
sdckln at Sliohtlv StickY Somdhet Slickv Stickv Somewhat Stickv

Plrsdclh Sliohdv Plestic Somdhet Plastic Plastic Som€in hat Flastrc

llolg Friabls F.iebl. Fr iable F.iable

Contl!ilanc{ Wcak Hard

Camanirdor Nona Nong Nonc

COLOR Munral 1O YR 3/2 10 YR 7/3 5 YR 4/4 to 2.5 Y 7/l3 't0 YR 6/4
DaarlDdof Vcry Dark GBYish B|M Vcil Palc B|M 'M to Pelc Yelld Liohl Ycllwish BrM

Nonc &mc Yos Nons

OBSERVED MOIST Somo fDm mina Nona None None

${A}r\U{ E}ShlEERlMt, lllc



SOIL PROFILE INFORMATION
Vrl ilorlts Vlllsoc
Flllng 2, Uook I

tst 4
ffi]LL6.d.d: &11/'2lr0l

Aeordlng to th. U.S.O.A. g.C.S. Omd Cilrlty Soll Sunry . Thlr rl! ir llkoly b bc: Cimermn Loqm

GROUNO COVER: GnEtrs, iorbs, rabbit bru6h,

SLOPE: 496 rt e bcefino cf 360"

PERGOMTION RAIE; 48 mln./in. Avg Oopth (in.) 14

)EPTH 0fr' 0-5" - 3'-C' : t -9--5-tr 5Jr ' -B-tr

Tocoil

TEXTURE Sandv Loam Sandv Clay Sendv Clay CoaFe Sandy Clay

ROCK FRAG'II€NTS
't 

Rock tO(f, tof, < 1(}b

F6c{ured Sandstonc

Slzr To 8"
Shril Sub-Anoulat

SOIL STRUCTURE Daor ComDound Compound Compound Compound

s Sub-Anoular SubAnoular Blockv Sub-Anoular BlGkv Sub-Anoular Blckv

Oradr Weak Modoratc Moderatc to Stronq ModeEta b Strong

Slzr Finc Finc Fino Fine

coNstSTENCt WC

Not Stickv Somstrat Sticky Stickv Stickv

Pla3dclh Not Plastic Somwtret Plastic Plastic Plrstic

Mols Filebb Frieblc F.iable Friablo

On
Conrlabnca Wcak Modcmtc Firm Firm

C!manladot Nonc Nonc Nono Nona

COLOF iluns.l 10 YR 5r3 10 YR 613 10 YR 5/4 7.5 YR 5/0
OercrlDdo, B|m Pel!8|m Yellilish BrM Strcno Brom

Nonc Nono Somr Nonc

OBAENVED TOISTU Nona Nonr Nonc None

gfulfoi ENom€ERmcr. lrc



SOIL PROFILE INFORMATION
Vrl Moritz Mllrop
Flllng 2, Block t

Lol 5
Profil.HoLOb..rv.d: td4r?o04

Accotding lo the U.S.DA. S.C.S. Grand County Soll Survey - This area la likely to be: Cimanon Loam

GROUND CO\,ER: Plnc, gnsos, iorbl, luniper, shurbs.

SL@E: 4% at a bearing of 360'

P€RCOLATIO.IMTE: 61 mln"/ln. AvgDcpth(ln.) 15

NOTES: Samo prolilo holo as Lot I

U.S.D,A. SOIL CLASS'FICATION METHOD

DEPTH 0's-0{' o'-4'- 1'-1o', 1'-ln" - Fi '-n"

Toosoil

TEXTURE Sandv Loam
Sandy Loam & Sandy Clay

Loam Sandv Clay

R@K FMGi'ENTS ll Rock < 10% <'10% < 10%

Sizc
Shaol

SOIL STRUCTURE Deqrcc Compound Compound ComDound

Shapc SuFAnoular Sub-Anqular Sub-Anoular Blocky

Gradc Weak Modorato Sbong

Siz. Fine Fine Fine

CONSISTENCE Wct
Stickincrr Slishtly Sticky Somowhat Sticky Sticky

Plsrdcity Sliohtv Plastic Somowhat Plastic Plastic

Moi!l Friable Friable Friable

Dn
Con!istencc Weak Modorato Firm

Gcmcntation None None Non€

GOLOF Mun!Gll 10 YR 42 10YR 6/3 2.5Y 7l4to 10 YR 4/3
Dercrloton Dark Gravish Brown Pale Brown Palo Y€llotv to Brown

Motdino None Some Some

OBSERVEO iIOISTURE Moist from recont rains. Nono None

SHANI.ION ENCIINEERING. INC



SOIL PROFILE INFORMATION
Val morltr Vllhgc
Flllng 2, Block I

Lot Q
PrudlrHolcObrcrved: l0r4tl0o{

According lo the U.S.DA. S.C.S. Grand County Soil Suryoy - Thls area is llkely to be: Cimmaron Loam

GROUND COVER: Plnc, gretsec, forbs, funiper, shurbs.

SLOPE: 4% at a bearlng of 360'

PERCOIITION MTE: 49 mln./in. Avg, Depth (in.): 15

NOTES: Same profile hole ar Lot 5

'TH
(Y-n" - o'-r' 0 ' -4 ' -  1 ' -10" t ' -10'- 6'-(r

Toosoil

TEXTURE Sandv Loam
Sandy Loam & Sandy Clay

Loam Sandy Clay

ROCK FRAoMENTS % Rock < 1096 < 10% < 10%

Slzc
Shr

SOIL STRUCTU Compound Compound Compound

Shaoc Sub-Anoular Sub-Anoular Sub-Angular Blocky

Gradr /Veak Moderate Sbonq

Sizc Fine Fine Fine

CONSISTENCE Wel
Stckiness Slishdy Sticky Somewhat Stickv Stickv

Plarticlh Sliohtlv Plastic Somewhat Plastic Plastic

Mobl Friable Friable Friable

Dn
ConsirtcncG Woak Moderate Firm

Ccmcntation None None Nono

COLOR Munsel 10 YR 42 10 YR 613 2.5Y 714 to 10 YR 4/3
Dercriolior, Dark Gravish Bro*n Pale Brown Pale Yellowto Brown

Motdino None Some Som€

OBSERVED MOISTURE Moist from rocont rains. None None

SHANNOI{ E.IGINEERING, INC



SOIL PROFILE INFORMATION
Vrl Morltr Vlllagc
Flllng 2, Block I

Lot I
Prcfr|. Hol. Oba.rvsd: lorlt rl0o4

Accordlng to the U.S.O.A. S.C.S. Grand County Soll Surv€y - This aroa b llkoly b be: Cimmaron Loam

GROUNO COVER: Sagebunh, nbbit brulh, grasrr, and forbs.

SLOPE: 7% rt a b.rdng ot 1O5'

PERCOI-ATON MTE:

NOTES:

42 mlnln. Avg. Depth (ln.): 15

u.s.DA. soll cr-AsslFlcATloN METH(X)

SHANNON ENGINEERING. INC



SOIL PROFILE INFORMATION
Val ftlorftz Villegc
Flllng 2, Block I

Lot 8
Profil. Hol. Otr.rv.d: l06lilllol

Accordlng to tho U.S.D.A. S.C.S. Grand County Soil Survey - Thls arce b llkcly to bc: Cimmaron Loam

GROUND COVER: tupcn. Shrubc, grrsa, ltobr.

SLOPE: 10ot at e boarlng of 33)'

PERCOTITION RATE: 17 mh./ln. Avg. Depth (in.): 15

SOIL CLASSIF]CATION METHOD

5Yd2to10YR7/6to
10Y 7t1

SIiANI.IOII ENOINEERING. INC,



SOIL PROFILE INFORMATION
Val llorlts Vlllrgc
Flllng 2, Block I

g-9
Proffl.ttol.Obrlrv.d: lor4noql

Accordlng to lhe U.S,DA. S.C.S. Grand County Soil Survey - This area ls likely to b€: Clmmaron Lorm

CROUND C.OVER: Plne, gressor, forto, Junlpcr, rhurbr.

SLOPE: 596 at a bcadng of 3!D'

PERCOLATION RATE 52 mlnJin, Avg. Dopth (ln.): '14

NOTES: Samc proftle hole as Lot 10

SOIL CLASSIFICATION IIIETHOD

SHANNON ENG${EER[.E. lNC.



SOIL PROFILE INFORMATION
Val Morttz Vlllto.
Fllhg 2, llock I

ts!- 10
hs(t. HoL Ob.r.dr lo,4nqta

According to thc U.S.O.A. S.C.S. Grlnd County Soil Sumy . Thlr rI'. ii llkaly !o bc: Clmmaron Lcm

GROTJND C-OVER: Pinc, gr.r3as, fDrt , lunlp.r, .hu6..

SLOPE: 59e rt a bo.dng ol 330'

PERCOL IONRAIE: 46 mln./in. AW. DGpth 0n.): 14

NOTES: Samc profilr holc er Lot 9

)EPTH t rJ -  { }J tf -4' - t-n 7--n- - 5--tt 4',-0'- a"{}
ToHil

TEXI Pino Oull and L@m Sandv Clav L@m Clav Clav to Sandv Clav

ROCK FRAGMENTS .* Rck t6 iaB

FEctJtrd Sandstons

To 4' To'18"
Sh.p. Anoular & Sub-Anoulal Sub-Anoulat

SOIL STRUCTURE Com@und Commund

SutsAnoular Sub-Anoular Sub-Anoular B16kv Sub-Anoular BlckY

Wcak ModcBir Slrono ModcEte

3lz. Finc Fine Finc - Mcdium Finc

coNstsr We1
Sdckln6 Sliohilv Stickv Som.wh.l Stickv Stickv Slickv

Plastcllr SliohUv PlaBtic Smilhat Plastic

Mold Friabls FriablG Fnablc

On
Conrbbnc{ W.ak ModcEtr Fim Frrm

Canandot Nono Nont Nonc Non6

coLofi Munrall 10 YR 4t2 10 YR 7/3
O IK 4'O@Z,O IK 

"JEOYAn 5 Y 8/'l to 7.5 YR 8/8

DecrlDdor D.rk Grevi6h B|M PabB|M

Rcddish Yoll@ to Pale
Valllfu h I i^ht 6lb Gdv Whitc to Rcddish Yellw

Non" Nonc Ycs Yes
Bcdrcck at 6'

Moi6t ftom r.@nt Ein None Non6 Nons



SOIL PROFILE INFORMATION
Vql ilorltt Vlll.C.
Ftlln! 2, llock t

lsl ri
noil.Hobffi: llY,aJ:lt[a

According lo th. U.S.D.A. S.C.S. Grand Counv Soil Sudcy - Thi3 erci ir llkcly to b.: Cimarron Lo.m

OROUND COVER: Pinc, !3p.n, lunlp.i, gnri!!, fo&s.

SLOPE: 4.t at a bdring ot 330'

PERCOLATON R IE: 04 mln.rh. Avg. O.pth (h.); 15

NOTES. Sam! Droilc hol. a! Lot 12

TH (}{}'- (}-3' o-3'- t '-4' 1'-4" -3',-4" 3'-4" 8'-8"
Tomil

TEXTURT Sendv Lem
wnoy L@m 6 unoy uray

L@m
Sandy Loam & Sandy Clay

Loam Sandy Clay

ROCX FRAOMENTS ta Rock 1096 I6 t6

Sandstonc

To 16'

Anoulat

SOIL STRUCTUR Comrcund Commund Commund Comrcund

Shl Sub-Anoular SuUAnoular Sub-Anoulal Sub-Anoular Bl@kv

weak Modoatg Moderata Stronq

Fine Finr Fine Ftha -  Mdrum

Slidhtlv Stickv Slidhtrv Sti,ckv Soh*lr.t Slickv Sticky

Plir Sliohtlv Plestic Sliqhdv Plastic Somdhrt Plastic Plssti(

M Friabl. Friablc Friablc to Firm Friable to Fim

Dn
Conrltbnc{ W6ak W.ek - Modr€i! Wak - ModcEt! Strcno

Nonc Norc Nonc Nono

COLOR Munral 10 YR 3/2 10 YR 7/3 10 YR 7r2 5 YR 4/4 to 2.5 Y 6/0

DacrlDfor Vcrv DaIk Gmvish Brcifln vary Palc Blqm I idhr GEv

i@orsn Er()M @ vilYe

Ycllw

frolsh Nonc Nona Somc

OBSERVED }IOISTURE Moist frcm Rein Nong NonG Non6

$urnor €r{StNEEin€. sc



SOIL PROFILE INFORMATK'N
Vrl ilorlts Vlll.g.
Fllhg 2, Elock I

tst U
H. t{ob Cb.d.d: tUanODa

According b tha U.S.O.A. S.C.S. Gmnd County Soil Suncy - Thir erca lr llkcly to bc: Cimarrcn Lmm

GROJND CO\rER: Pinc, itp6n, junipcr, tl|rt6, brb..

SLOPE: 4$ rte bcedng otil30"

PERCOLAION RATE: 50 mln./in. Avg. Orpth (n ): 14

l.lOTES: Srmc Drolilr holc.! Lol 1 l

u{  -u ' -  t ' -4" ' l '-t" -3'-4" .4 ' -  6 '-6"

fomil

TEXTURT Sandv Loam
r L@m 6 wnoy Lray

Loam

unoy Loam 6 >anqy uray

Loam Sandy Clav

ROCK * Rock <1 < 1(}b

rndstono
To 10"
Anoular

SOIL STRUCTUF Compound ComDound ComDound Com@und

shl JlSr nqutar Sub-Anoular Sub-Anqular Blckv

Ond. Woak ModcEtc Moderal6 tono

Sltl Finr Finc Finc Fin6 - Medium

wd
S-!cklnGa! Sliohtv Slickv Sliohdv Stickv Somdhat Stickv

Pla3tlclh Sliotrtlv Plastic Sliohtv Plastic Somwhat Pla6tic Plestic

ilols Friablc Friablo Friablc to Fim Friabls to Firm

Weak Wrak - Modentc w.!k - Md...h Sircno

Nona Non6 Nonc None

coL 10 YR 3r2 'to YR 7/3 1O YR 7r 5Yl 4/4 bo Y 8/6

Dalcrlptor Very Oart GnYish BrM V6ryPalcB|M Lioht Gray
Rcddish BrM to Olive

Yollfl

Mot Nonc Nonc Nonc tm6

OBSERVED MOISTURE Moi3l fmm Rain Nons None Nonc



SOIL PROFILE INFORMATION
Vll itorltr Vllllgo
Flllru 2, Alock I

tol 13
PF ll.Hol.Obt.ry.d: t0/arl00l

Accoding to the U.S.D.A. S.C.S. Grand County Soil Surwy - Thlo area iB llkely lo b€: Cimanon Loam

GROUNO @VER: Pln€, asp€'n, Junipcr, grast8r, shrubs, forb8.

SLOPE: 7(,6 at 8 boarlng cf 330"

P€RCOLATION RA1E 67 dn.nn. AW Depth (ln.) 15

l.lOTES: Sarne orofile hole !B Lct 14

$IANNOI.I EI{GNEERING, INC



SOIL PROFILE INFORMATION
Vll Morltz Vllhg.
Flllng 2, lloct I

LsL l!
Prefllo HobObIwed: lo,4rima

AocordlngtotheU.S.D.A S.C.S. GrandCountySoil Survcy -Thlaareaisllkelytobe: ClmarmnLoam

GROUND COVER: Pine, a8pen, junlpcr, gra$es, shruh, forbs.

SLOPE: 79t rt r berrlng of 330"

PERCOLATIOII RATE: 38 mln./ln. AW Depth (in.) 15

NOTES: Same Drofile hole a3 Lot 13

u..
PTH 0'-3" - 0'-1 1'' 0 ' -11" -  5 ' -0"

ToDsoil

TEXTURE Clav Loam
sandy Loam & sandy clay

Loam Stifi Clav

ROCX FRAOMEN1 % Rock < 10% < l0% < 10%

31,
ghr

SOIL STRUCTUF llccrer Compound Comoound Comoound

3h!o. Sub-An0ular SuFAnoular SubAnoular Bloclry

Moderate Mtrl Strono

312. Fine Fine Fine

ooNatST Wc
Sdckln.rr SliohtV Sticky Sticl(v Stickv

Plt iohtlv Plastic Plastic Plastic

Moli Friable Friable Friable to Firm

Ol
Condrlrnc. Weak Moderate Firm

Camanlr0ol None None None

coLc Munral 10 YR zll2 10 YR 7/3 5 YR 4/4 to 2.5 Y 6/6
Ir.!crh Dark Gravish Brorn Very Pale Brcim sh Broi/n to O

mofil. None Some Ye6

oSaERVED itOlSTURr Moist from Rain None None

sf{ Nt{ot{ EflcrNE€RtNG. lNc.
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lndicates the location of the scil prof le
holes and general area sf percolation teds.

lndicates probable rell locations.
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lndicates the location of the scil profile
holes and general area of percolation tcds.

Indicates probable well locations. Filing 2, Block I
VaI Moritz Village


