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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 wastewater 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, t}te 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 fbr 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
sufficient 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
ln our investigation of the l3 lots in Block 2 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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effluent 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 fteatrnent, though more expensive than

conventional wastewater systems, witl be more environmentally sound. In considering the
subdivision as a whole, advanced treatment 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 loadins.

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 [ime. However, there are exis[ing, 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 fllter system provided by Orenco Systems, Inc. (OSI). Several of these systems
have been installed in Grand County, and the Board of Health has approved them for use
on sites with difficult soil conditions. Appendix A outlines the advantages of this system.
Although Aerobic Treatment Units are now approved for residential use in Grand County
and may be somewhat less expensive than the AdvanTex system, we believe that the cost
differences are outweighed by the long term operating advantages of the AdvaurTex
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
fbr 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 lreatment" as used in this report means producing wastewater that
exceeds the NSF secondary effluent standards and achieves a 50 to'll%o reduction in
nitrogen in the septic tank effluent stream.

SOIL 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 effluent (STE). The
organic materials and suspended solids in STE readily create an environment that clogs the
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minute pores in clay soils. By "cleaning up" the STE tfuough 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 sufficiently free of organics and suspended solids.

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 1 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 orihces fbr dispersing the effluent
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 effluent 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 eff'luent. By applying the treated effluent 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 irrigation spreads the effluent over a much larger
iilea than would a conventional infiltration bed.
The treated effluent will be polished further by the natural processes that occur
as it flows through the upper soil horizon.
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.
The natural interface between the upper and clay soil horizons is not disturbed.
Root penetrations and irregularities in this interface will greatly facilitate the
movement of the effluent into the clay soil.
Vegetation rooted in the upper soil horizon will draw some of the moisture
away from the clay soils below.
Shallow trenches are narrow and can be installed using smaller equipment.
This results in less tree removal and less general disturbance to the lot.
Shallow drain fields are more economical to construct than deeper ones.
Advanced treatment coupled with shallow drain fields will allow for adequate
separation in the case of higher groundwater.

2.

J.

+.

5.

6.

7.
8.

The principal concern that we he:r regarding shallow drain fields or drip irrigation
systems is the fear of freezing. 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 properly here for
several winters, they have been successfully used in Alaska, Minnesota and Wisconsin.

The third important f'actor is pressure micro dosing. Pressure dosing extends the
Iife of the drain field by spreading out the organic loading over the entire filed. By
applying small doses, saturated soil conditions zue avoided. This enhances the further
treatment of the effluent and increases the acceptance of the moisture into the clay soil
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horizon. It improves adsorption of phosphates by minimizing saturated flow and
channeling in the soil pores.

This Feasibility Report addresses the l3 lots in Block 2 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 clezned 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 perrneable soil horizons are less than 1'-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 permeable 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 of the treated effluent at sufficiently
shallow depths to provide adequate separation from observed groundwater levels.

Prepared by:

Randal F. George

Approved by:

David H. Sha:rnon, P. E.
Shirnnon Engineering, lnc.
Colorado Registration Number 301 83
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APPENDD( 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 1 tests for treatment of
residential wastewater. These systems are also approved for advanced treatment of septic
tank effluent by the Grand County Board of Health.

The following table indicates the properties of residential wastewater and treated
effluent from the proposed OSI AdvanTex system. It also gives figures for the
requirements under Article D( of the Colorado ISDS regulations for dispersal of effluent 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 absomtion bed.

x The amount of nitrogen removal may be limited by the alkalinity of the water source.
Table A- I - Effluent 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
cnteria. However, the AdvanTex system will not remove sufficient fecal coliform to allow
for dischtrge 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 IX

Surface
Disposal
Protected
From Human
Contact

- Article IX

Sub-surface
Disposal In
Unsuitable
Soils

Article D(

osr
AdvanTex
System
Effluent

BOD5 mg/l 130 <20 <20 <60 <5

TSS mg/l 30 <40 <40 <40 s5

Tot. N mg/l 65 <32*

Coliform
cts/l00ml

10" <25 <500 =1000

oil &
Grease mg/l

20 <10



shallow trenches or drip irrigation techniques for a sub-surface soil absorption field to

remove.the colifbrm stitl reialning in the filtrate effluent. Additionally, the level of

nitrogen in the treated effluent is substantially redgced' The use of the AdvanTex units is

.^p"it".l to result in a substantial reduction in the total nitrogen in the wastewater stream

ofthesubdivision.Thisisadefiniteenvironmentalbenefit .

OSl,s system was selected because of their history of providing high quality

systems for ovlr 20 years. There ale over 200 AdvanTex based onsite wastewater systems

that have already been installed in Coloraclo and thousands more alound the country' The

ability of SCG tsnterfrises, Inc. of conifer, colorado to provide remote monitoring of the

pump conffols and tank high-level indicators gives confidence that we will have warning if

the wastewater flows 
"*""!d 

design limits. perioOic onsite monitoring of the effluent

quality by SCG's upprou"d r"rvicie provider for Grand county will give confidence that

the system is performing properly.
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APPENDX B: Onsite Wastewater Treatmenr Alternatives

Several alternatives for treatment were considered. Recirculating media filtertechnology is proven an<l has been used for decades. The oSl AdvanTex units aremodular' facilitating installation flexibility. with these units, the quality of the mediatextile is controlled in the factory, and it may be easily cleaned as neeaeo or replaced if itbecomes necessary. They have passed NSF testing ono *. afproved for use by theColorado Department of Public Health and Environment and by the Grand county Boardof Health.

The practicality of_using a "package treatment plant" for clusters of homes was alsoconsidered' This type of oWS is relatively expensiveior this level of wastewater fl,w.These systems typically require frequent moniioring by specially trained operators andoften require attention to the many mechanical .o*ion"nrr. seasonal shuiclown/startupmay also prove problematic.

The use of a recirculating or single pass szurd filter to accomplish the pretreatmentof the effluent was considered. The variauitity of the media, its cost, installationchallenges, and the difficulty of replacing media when needed again directed us toward thetextile media system.

Mound systems constructed from imponed materials could also be employed forthese lots' The mound systems have the same disaclvantages as sand filters, but withincreased difficurty of instauation, and they tencr to be unsightry.

Therefore, the AdvanTex approach has several advantages.
l. The treatment units are modurar urd coripact requiring onry a smail

footprint for installation. Disruption of th" ,.rt of the Iot is'kept to aminimum. The light weight units are easy to hanspoft and instail on
diffi cult_to_access sites.

2' The quality of the filtration media is assured in the AdvanTex systems.
sand media-ofproper quarity is difficult to find, expensrve to haur, andrequires skilled placement by the installing .ontru"to, in order to functionproperly.

3' once instailed, sand media can be serviced onry by replacement. This isdifficult and costly. The non-woven textile media in the AdvanTex
modules can be easily removed for clezuring or replacement should it
Decome necessary.

4' Sand filters and mounds are constructed onsite with locally available
materials' The effectiveness of the treatment is greatly influenced by theknowledge and ability of the installing contracto?. AdvanTex units arefactory assembled and then installed 6y authorized service providers.

Peat is sometimes employed as a packed bed frlter media. There are units commerciallyavailable that make use of tiis tecinology. However, there appears to be no particular
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advantage, either economically or technologically, to using the peat filter units. Crand
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. Grand County has not been regularly approving peat systems as they have with the
AdvanTex 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 diffuse 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 AdvzrrTex 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. The energy necessary to operate the blower is more
than that required for the AdvanTex pumps. Also the blower wears out much more rapidly
than the pumps, and periodic replacement costs can offset any initial installation savings.
ATU's are now approved for use in Grand County irnd are an option for Val Moritz
property owners. The dispersal field would typically be either shallow trenches or drip
irrigation as with the AdvanTex systems.
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Lot

Avo.
Perc.

(min./ln.)

cm ol lall
in Perc.
Hole #1

cm of fall
in Perc.
Hole #2

of l
in Perc.
Hole #3

all

Time
Avg.
Deoth

1 2.2 1.0 2.5 1C 1t
16 12 25 10

2 0.8 1.1 1.6 10 14
24 32 23 to

3 0.5 nc 1.8 1C t

qn 51 B5 14
+ 0.8 0.6 1.1 1C 1t

32 JZ 42 23
na 1.4 0.6 {a 1€

48 85 18 42
1.1 0.8 1.1 1C 16

26 23 32 23
2.1 0.5 1.5 10 11

II

27 't2 51 17
R 1.1 1.4 1.3 1C 16

20 23 18 20
9 1.0 0.6 2.5 10 15

26 25 42 10
10 2.5 2.0 1.6 1C 1q

13 10 .t3 16
11 1.2 2.0 0.6 10 16

25 al l2 42
0.4 0.6 0.3 1C 15

64 64 42 B5
13 0.8 0.5 0.2 10 15

7n 32 (1 127

Val Moritz Village, Filing 2, Block 2

SHANNON ENGINEERING. INC. 1212t2006



SOIL PROFILE INFOHMATION
Val Moritz Villag€

Filing 2, Block 2, Lot 1

Profife Hofc Obrfrcdt 61242,,)o

According lo th€ U.S.O.A. S.C.S. Grand County Soil Survoy - This ar€a is likoly to be: Lake Creek Loam

GROUND COVER: Aspen, grasses, shruhs, lorbs.

SLOPE: 12% ata bear ing ol  0"

PERCOLATION RATE: 16 min.ln. Avg Depth (in.) 18

NOTES: Sandstone at 7'.

U.S.D.A SOIL CLASSIRCATION METHOD

)EPTH 0'-0" - 1'-2' 1'-2" - z',-3', 2'-3 ' -  7 ' -0 ' ,
Toosoil

TEXTURE Loam Sandy Clay Loarn Clav & Sandv Clav

ROCK FRAGMENTS % Rock < 100k < 10% 10/"

Slz(
Shaor

SOIL STRUCTUR Oegr Comoound Comoound Commund

Shao{ Sub-Anoular Blochy Sub-Anoular Blockv Sub-Anoular Blocky

Gradr lvl,od€rate Moderat€ to Strono Moderate to Stronq

Sizc Fine to Medium Fine to Medium Fine lo Medium

CONSISTENCE Wel
Sticklnes! Not slcky sticky stickv

Plastlclt\ Not Plastic Plastic Plastic

Mobl Friable Friable Friable

Dn
ConBistencc Weak Medium Hard

C6rnontatior None None None

coLo Munsell 7.5 YR 4/1 r0 YB 6/3 7.5 YR 5/6
Doscr Dark Grav Pale Brown Strong Brown

Mottlinc None None None

OBSEBVED TIOISTUFT Non6 Moist Moist



SOIL PROFILE INFORIIATION
V.l Uorltz Vllttg6

Fll ino 2, Blek 2, Lol2

Prcilc ttol. Ob656d: 5121/106

Ac@rding lq ths U.S.O.A. S.C.S. Grand Counly Soil Survoy 'This area is l iksly to be: Lake Cr6ek Loam

GHOUND COVER. Grasss, torbs, asp€n, junrper.

SLOPEi 8-J0% al a b€srim ol 325'

PERCOLATION RATE: 21 min./in Avg Oeplh ( in.)  1 I

NOTES: Protile hols m the properly llne wilh Lot 3

SAITION ENGINEERING. ItIC.



SOIL PROFILE INFOBMATION
Val Morllz Vlllage

Flling 2, Block 2, Lot 3

Prctil,. HofoObs€dt 6lZSlzJ/J5

According to the U.S.D.A. S.C.S. Grand County Soil Survey - Thts area is tikely ro be:

GROUND COVER: Grasses, lorbs, aspen, )uniper.

SLOPE; 8- 1 0% at a bsarino ol 325 "

PEBCOLATION RATE 50 min./in. Avg D€pth (in.) 15

NOTES: Prolile hole on the proporty line with Lot 3.

Lake Creek Loam

U.S.O.A SOIL CLASSIFICATION METHOO

10 YR 7/6



SOIL PROFILE INFOHMATION
Val Morltr Vilhge

Filing 2, Block 2, Lot 4

Protife HolG Obsedt 6l24lmoo

According to tho U.S.D.A. S.C.S. Grand County Soil Survey - This area is likely to be: Lake Creek Loam

GROUND COVER: Pine, asp€n, grasses, {orbs, shrubs.

SLOPE: 8% at a bearing ol 330"

PERCOLATION RATE: 32 min./in. Avg Depth (in.) 16

NOTES:

U.S,O.A SOIL CLASSIFICATION METHOD

]EPTH 0'-5" -  2.10' 2 ' -10'-  6-0"
Toosoil

TEXTU LOam Sandv Clav & Clav Clay

FOCK FRAGMENTS 0/6 Bock < 100/" 10/" tok

Slz€

Shap€

SOIL STRUCTURE Deqre( Com@und Comoound Comoound

Shapr Sub-Angular Sub-Anoular BlockY Sub-Anoular Blocky

Gredr Moderate Wsak to Strono Woak to Strong

Siz( Fine to Medium Medium to Larae Fine

CONSISTENCE Wel
Sticklness Not Stickv stickY Stickv

Plastlcitr Not Plastic Plastic Plaslic

Moist Friable Friable Friable

DN
Consist€nc'c Moderato Moderate to Firm Firm to Hard

C€mentatlor None Nona None

COLOF Muns€l r0 YR 4/1 10YR712 r0 YR 5/4
OescriDtior Dark Gray LiOht Grav Yellowish Brown

Monlinc None Yes Yes

OBSERVED MOISTURT None None None

SHANNON ENGJNEERING, INC



SOIL PROFILE INFORMATION
Val Morltz Vlllage

Fillng 2, Block 2, Lot 5

Protffe Hofe Obsrved: 6l24lffi

According to the U.S.D.A. S.C.S. Grand County Soil Survey - This area is likely to be: Lake Creek Loam

GHOUND COVER: Pine, aspen, grasses, forbs, shrubs.

SLOPE: 8% at a bearing ol 330'

PERCOLATION RATE: 48 min./in. Avg Depth (in.) 16

NOTES:

U.S.D.A. SOIL CLASSIFICATION METHOD

]TH 0'-0" - 0'-5' 0'-5' -  2-10" 2'-10'  -  6-0 '
Toosoil

TEXTURE Loam Sandv Clav & Clav Clay

ROCK FRAGIIENTS % Rock < 10y" < 107o < 10k

Size
Shaor

SOIL STRUCTURT tlogrer Comoound Comoound Compound

Shaoe Sub-Anqular Sub-Anqular Blocky
Sub-Angular

Blockv

Grade Moderate Weak to Stronq Weak to Slrono

Size Fine to Medium Medium lo Laroe Fine

CONSISTENCE Wet
Stlcklness Not Stickv sticky sticky

Plastlcit\ Not Plastic Plastic Plaslic

Moisl Friable Friable Friable

DN

Consistence Moderate Moderate to Firm Firm to Hard

Cementatior None None None

COLOF Murlgel 10 YR 4/1 t0YR7t2 10 YR 5/4
DescrlDtlor Dark Grav I iohl Grev Yellowish Brown

Mottlinc None Yes Yes

OBSERVED MOISTURE None None None

SHANNON ENGINEERING. INC



SOIL PROFILE INFORMATION
Vll l|orliz Vlllage

Fllin0 2, Alsk 2, Loi 6

Prctll. }|oL Ot-rvrd: @'kzqF

Ac@rding to the U.S.O.A. S.C.S. Grand County Soil Suryoy - This ard is likoly to be: Lako Creek Loam

GROUND @VER: Grasss, lorbE, sagebrush, rabtil brush, potenlslla.

SLOPE: 15% ar abearing ol  0 '

PERCOLATION MTE: 26 min. ln.  Avg. Deplh ( ln.) :  16

NOTES: Water at 6 '"  6 '

'TH 0'-9'. z-0' ? -al- . :t -q 3'-C' - 7 -0"
TolMil

TEXT Clsy Lmm Sandy Clay Clay & Sandy Clay sildv !;tay

FOCf( FRAGUENT! % R@k 1tr/" 1W" -2W.

Slza To 8"

Sub-Angular

SOIL STRUCTURT DegK Co|]mund Comound Cotmund Co|ruund

Sh!p( Sub-ArEular Sub-Arpular Elodq suD-Arpular blGkY SuFArnular Blmkv

Moderalg Strono Slrono Strma

Siz( Fine - l,l€dium Fine - Medium Frne -  M&!um

CONSSTENCE WG
Stlckirc3! srickv stickv Shckv

Plr3tlclt Sliohtlv Plastic Plastrc Plastrc

llois Friable F.iable Friabl€

Dl
Mode.ate to Flrm Fim lo Hard Flm lo Hard tstrm to Hafd

Cemntaliol None Nono None None

COLOF llun$l 7.5 YR 2.5r'1 2.5 Y 5/3 'r0 YR 6,i,t |  0 YR 7/2 lo 10 YH t i /6

De!crlDllot Black Lioht Olivs BroM Lioht Yellwsh Brown
u9nl bray lo uromrsn

Yel lgw

Uottlln( None Yas Yes Yes

OBSERVED T'OST None None None Ar 6-6'

suNttolt €NG|NEERING, lf€



SOIL PROFILE INFORMANON
Vd ilorltz Vlll|gc

Filing 2, Bloch 2, Lot 11

Prctll. Hol. Ob-rv.d: 6.2/V206

Affidlno to the U.S.O.A. S.C.S. Grand County Soil 3urv6y - Thls srea i8 llk6{y lo be: Laks C.€€k Losm

GROUNO COVEB: GrBsss, torbs, gaoebrush, rabbit b.wh, potsntella.

SLOPE: 15% sl  a bearlrq ol0 '

PERCOLATION RATE: 25 min./h. Avg. Depth (in.): l€

NOTES: Ac€ptabl€ Inliltration Tost lor Lols 1 1 & 12 at 3 gslJtt.'?/dsy

Wealhered bedrci( al 5'.5.

U.S.D.A SOIL CLASSIFICATION UETHOD

)EPI I.I 2- t1--5-5_ 6'-6 '  -  A'-O"

TEXTURT Clay Loam Sady Clay & Clay Loam Sady Clay & Clay Clay

BOCK FRAGTErI %BEt t(f/o

Sandstong
o6"

Sht Sub-Anqulat

SOIL STRUCT c Co|l@und

Sub-Arcular Sub-Anoula. glckv Sub'ArEUlaf t lckY Su&ArEUlar Blsky

Gnd{ Modgrat€ Modarate to strm Moderal€ to suono ldodgrate to Slrono

Slzt Fine to Medium rlne lo reotum Fine lo Medrum Fine

CONSISTENCT Wa
S Siohtlv Stickv Stick! :itrckv Stickv

Plastic Plast ic

llols Friable Friable Friable Frisble

Dn
Contlrt6E Modeeato l/bd6{ale lo ts,rD hrrm lo Harct Hard

None Nore None None

coLof llutgl r0 YR 6/3 10 Yfr t4 2.5 Y 6/1 lo 2.5 Y 4/?

D6crlDllor BrM Pa.ls Brom Yelloysh Brom
uray lo uarx urayrsn

Brom

Mottlinc Yes None

OBSERVED UOSTURI Mne None None



SOIL PROFILE INFORMATION
Vll l|odlz Vllhg"

Fillng 2, Bl&k 2, Lot 10

Protll,. Hola Ooacvrd: 6r'2a/20(F

2.5 Y 6/1 to 2.5 Y 4/2

A@ding lo th€ U.S.O.A. S.C.S. Grand County Soil Suryey - This area is likely to be: Laks Creek Loam

GROUND COVER: Grres, lorbs, sageb.ush, rablit bnsh, potsntolla.

SLOPE: 157c at ab€arlng of 0"

PEFCOLATION RATE l3 mln./ in. Avg. Oeplh ( in.) :  15

NOTES: Prolile hol€ on lhe p{op6rty lin€ wlth Lot 2.



SOIL PROFILE INFORMATION
val Horltz Vlllago

Flllng 2, Block 2, Lot 9

U.S.D.A. SOIL CLASSIFICANON METHOD

DFPTH n'- i  6 '  -  2-n- 2 -0" -  3 ' -10" 3-10'  8 0-
oNo[

TEXTURI Clav L,onn Su|dy Clay & Chv Sandv Clay Clay

ROCK FRAGUENTT % Rock 109, < 10y" - t5% < 104/o

Strdstore
Slz( ou

ShaD( Sub-Anoulu

SOIL STBUCTURI Dsrs Comoound Commund Commund Com@und

Shi Sub-Anoule Sub-Anouls Blockv Sub-Arnu|al Blckv Sub-Arnula Bbclv

Gmd( iroderats [,lodsate to Strom Mod€rat€ to Stfom Moderate to Suono

Slz€ Fhs to Mtriium Fhe to Medim Fim Fine

CONSISTENCE W61
Stlckl|'|g Not Stickv Stbkv Stbkv Strcky

Plastlclt\ Not Plastic Plastic Plstic Ptastic

Molsl Frhble Friable FriaHe FrEble

Dn
Conslstenq i,toderata Modsrate to Firm Ftm to Hard Firm to Hard

Cementatior Nore Nore None Nore

COLOF Mun$ll r0 YR 32 10 YR 7/3 / .5 YH yt i l0 YH / /1

D@dotlor Very Dark Grav6h Erown Very Pal€ Brom Strorc BMon Lioht Grav

Mottl lnc Nore Yes Yes Yes

oasERvED ltosr Nore Nore Non€ Sliohtlv Moist

AccordirE to the U.S.D.A, S.C.S. Grard County Soal Survey - This ilea is likely to be: Lake Cr€k Loam

GROUNO COVER: Asp€n, grasses, lorbs, sag€b{ush, rabbit brsh, potsntella

SLOPE: 15% atabearirE ol 0'

PERCOLATION RATE: 26 min./in. Avg. Depth (in.): 15

SHANNON ENGINEERING. INC



SOIL PROFILE INFORMANON
Vrl l|odtz Vlllage

Flllt{ 2, Elock 2, Lot 8

Poltl. Holc OboMd: Gr'P2O06

Ac@rdiog to lhe U.S.D.A. S.C.S. Grand County Soil SuNey - This area ls liksly to b€: Lake Creek Loam

GROUND COVER: Grres, lqbs, $Osb.ush, rsbbit b.ush, potentella.

SLOPE: 15"/. al a boaring ol 0'

PERCOLATION RATE: 20 min./ in.  Avg. Oeplh ( in.) :  16

U.S.D.A. SOIL CLA

JEPTH 0410"-z- l l - 6 6- -  n. t f

TotEil

TEXTURI Clay L@m Sedy Clay & Clay Loam Sady Clay & Clay Clav

R@k < 1V/" l0% 1W"
Sandslone

lo8-

ShaD. Sub-Arnulal

SIL STRUCI D( Comound Comrcund Coroound

ShrD{ Sub-Amular Sub-Anoular 8l@kv SutrArnulaf Bleky

GEd Moderate Moderate to Strm Modeal€ lo suono Moderat€ k) strono

Sizr Fine to Medium Fine to Medium Flno lo M6rum

consrsTENct Wei
Stlckires! Sliohtlv Strckv Stickv Sticky Sticky

Phrtlcl Sliohtlv P|6tlc Plastlc Plastic Plastic

Uolri Friabl€ Friable Fflable Friable

Dn

CoNl!tenq Modeerate l/bderate to Flrm Fim to Hard Hard

Cementrtl None None None None

coLof iaun*l 7.5 YR Sn 10 YF 6/3 t0 YR 5/4

Oercrlotlol B(oM Pale Erown Ysllawish 8.wn 3rav lo Oark Cravrsh Eaowa

Uottlll None Yes Yes

None None None



SOIL PROFILE INFORMATION
val Hodlz vllhgo

Flllng 2, Block 2, Lol 7

.a so{L N IETII

EPTH
Too9il

I  EIT UHE Clay Lm Clay & Sandv Ulav 5anov ulav

ROC|( FRASTE"IS e6 Rock r 0"/" 107. < 1e/"

Slzl
Sh!pl

SOIL STRUCI I Commund Colruund Comoound Cnmoou.d

Shag( Sub-Anoular Sub-Arrcular Elckv Liub.Aroular tslGky 5ub-tu

Gnd( Mod€rat€ strono Strono Stond

Slzt hlne -  lHtum Ftne -  Mdtum

coNsrsrEilcI We
Stlckires! Sliohlly Stckv Stickv Stickv Sricky

Plostlcl' Snqhtly Plastrc Plastrc Plastic Plstic

Mol9' Friablo Frlablg l-nable Friable

On
68ltbnq Marlerrle to Fim tsrm lo Hard Fim to Hsd Firm lo Hrd

None None NOne

7 5 YR 2.v1 l0 YH 6/4 lo YH //2 to ro YH v6

DglcrlDtlor Black Uohl Oirvg Brom Ught Yellowish BroM
Liohl Gray lo tiroMish

Yel lM

Hottlln( Non€ Y6 Yes Y6

OBSERVED TO6TUFI None None None Ar 6',-6'

Aurding to ttE U.S.O.A. S.C.S. Grand County Soil Suryey - Thi6 aroa is likely to bei Lake Crsek Loam

GBOUNO COVER: Gras$s, lqbs, sagebrush, rabtit b.ush, potentella.

SLOPE: 15% al a bearino ol  0 '

PERCOLATION MTE: 27 mln./ in.  Avg. Oopth ( ln.) :  17

ShNTJOT] ENGINE€RING. INC



SOIL PROFILE INFORMATION
Vrl MoriE Villags

Flllng 2, Block 2, Lol 12

Protll! Hofo Obrfldt E24lM

Accordlng to the U.S.D.A. S.C.S. Grand County Soil Survey - Thls area is likely lo be: Lake Creek Loam

GROUND COVER: Grass€s, lorbs, sagebrush, rabbit bfush, patentella.

SLOPE: 1 5% at a bearing ol 0 "

PERCOLATION RATE: 64 min./in. Avg. Ospth (in.): 15

NOTES: Water at 6'.

U.S.D.A SOIL CLASSIFICATION UETHOO

)EPTH 0'-0.-1 ' -0" 1'-0" -  6 ' -0 ' 6!0' - 8!0"
Toosoil

TEXTURE Sandy Clay Clav & Sandv Clav Sandy Clay & Sandstone

BOCK FRAGMENTT % Rock < 5-/o < 57" -20%
Sandstone

Slzc To 16'
Shap( Sub-Anoular

SOIL STBUCTURT D( Comoound Comoound Comoound

Shaoe Sub-Anoular Sub-Anoular Blocky Sub-Anoular Blocky

Gradr Moderate Strono Stronq

Sizt Fine to Medium Fine Fine

CONSISTENCE Wo1
StickineBs Sliqhtlv Sticky stickY Sticky

Plasticlh Sl i^hi lv Plael iF Plastic Plastic

Molst Friable Firm Firm

Dn
Con8ist€nce Medium to Firm Medium to Firm Hard

C€rnontatior None None None

COLOF Munsel 7.5 YB 2.5/1 2.5 YFI 5/3 to 10 YR 6/2 2.5 Y 7/2

Descriptior Black
-rgnt ulve urayrsn brown I(

Pale Brown Lioht Grav

Mottlinc None Some None

OBSEBVED MOISTUBE None None Water



SOIL PROFILE INFORMATION
Val Moritz Villag€

Flling 2, Block 2, Lot 13

Profib Hofo Obwod: 612r',/2oo6

According to the U.S.D.A. S.C.S. Grand County Soil Survey - This ar€a is lik€ly to be: Lake Creek Loam

GROUNO COVER: Grassos, forbs, sagebrush, rabbit brush, potent€lla.

SLOPE: 15%alabear ino ol  0 '

PERCOLATION RATE: 70 min.,4n. Avg Depth (in.) 15

NOTES: Water at 6'.

U,S.D.A SOIL CLASSIFICATION METHOD-Tf--
DEPTH 0:0'  -  1 ' -0 ' t ' -0"  -  6 ' -0. 6 ' -0 ' -  8 ' -0 '

Toosoil
TEXTURT Sandy Clay Clay & Sandy Clay Sandv Clav & Sandstone

FOCK FRAGMENTS % Bock < 5y. < 51" -20%
Sandstone

Siz( To 16'
ShaD( Sub-Anoular

SOIL STRUCTUBT Deo16( Commund Comoound Comoound

Sh. Sub-Anoular Sub-Anoular Blockv Sub-Anqular Blocky

Grade Moderate Strono Stronq

Size Fine to Medium Fine Frne

CONSISTENCE Wot
Stickinos6 Slioht,v Stickv stickv stickv

Plasticit\ Sliohlly Plastic Plastic Plastic

Moisl Friable Firm Fim

On
Consistence Medium to Firm M€dium to Firm Hard

Cem€ntatior None None None

COLOF Munial 7.5 YF 2.5t1 2.5 YFI 5/3 to 10 YR 6/2 2.5 Y 7/2

Oescrlotlor Black
Lighl Olive Grayish Brown t(

Pale Brown Uoht Grav

Mottlin( Non€ Som€ None

OBSERVED MOISTURT None None Water



yfl lvtoRrrz V|LLAGE
FILING 2, BLOCK i '-*
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Val Moritz Vil lage
Fi l ing 2, Block 2
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