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~L CONSULTANTS, INCORPORATED 

September 14, 1978 

Dr. Milford Fletcher 
National Park Service 
P.O. Box 728 
Santa Fe, New Mexico 87501 

z Dear Dr. Fletcher: 

• 

Earth Environmental Consultants, Inc., has completed a detailed 
soil survey on approximately 150 acres contained in the Hubbell 
Trading Post Historical Site near Ganado, Arizona. This soil 
survey report includes descriptions of soils as well as use in­
terpretations and management recommendations. 

Soil classifications are considered tentative, but are presented 
at the family level as defined in Soil Taxonomy, Handbook No. 436 
USDA, Soil Conservation Service, 1975. 

Should you have questions concerning the contents of this report, 
please contact our office .. 

Sincerely, . 

EARTH ENVIRONMENTAL CONSULTANTS, INC. 

~~VV'1.k-~~ 
Dean L. Stoneman, President 

DLS/cw . 
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SOIL SURVEY AND INTERPRETATIONS 

HUBBELL TRADING POST HISTORICAL SITE, ARIZONA 

INTRODUCTION 

The Hubbell Trading Post Histori~al Site is located in northeastern 
Arizona (see FIGURE 1) at an elevation of 6,325 feet. The survey 
area itself contains ~bout 150 acres of l~nd, much of which has been 
farmed in the past .. Because the NPS desires to improve the qualtty of 
vegetation on the previously farmed areas, this report on s-oils and 
proposed reclamatiDn was developed .. The report will also pro~ide in­
formation relative to the suitability of soils as foundations. for light 
buildings within a 25-acre area of the site. 

UTAH 

Project ~ 
area ~~ .GALLUP 
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ARIZONA 
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NEW 
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FIGURE 1 
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Most of the survey area exhibits low relief with occasional interruption 
by ephemeral drainageways and sha1y knolls. The natural vegetation, al­
though now largely removed, is scattered juniper with an understory of 
short and midgrasses and shrubs. The parent material for soils is mainly 
alluvium . 

The detailed soil survey, of first order intensity on 25 acres, and 'second 
order intensity on theremai'ning 125 acres, was made by a soil scientist 
who walked over the la~d, dig~ing holes, examining soil, describing ,soil 
profiles, and taking notes on pertinent 'soil characteristics. Soils with 
similar characteri'stics were grouped together and dissimilar 'soils were 
separated. 

Groups of contiguous similar 'soi,ls'were classif;'ed at the family level 'in 
the USDA soil classification system, Soil Taxonomy, USDA-SCS, 1975, 'and 
are the soil taxonomic units of.-this soil survey. These units are groups 
of soils having horizons similar in differentiating characteristics and 
arrangement in the soil profile, except for texture of the sUrface part. 
The taxonomic units were used in designi'ng mapping units which were lo­
cated and delineated on aerial photbgraphs at ~sca1e of 1:3000. The mini­
mum size of delineation is less than one acre. 'Mapping units used in this 
survey are consociation~. 'Consociations are ~apping units in which only 
one tdentified phase orland type, plus al1owab1eiriclusions occur in each 
delineation . 
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DESCRIPTIONS OF SOILS 

This section presents detai'led descriptions, of soil taxonomic and soil 

mapping units. All taxonomic classifications were made in accordance 

with Soil Taxonomy, 1975, but are considered tenta-tive • 
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1 RIVER WASH 

The 1 unit is a land type and occurs in channels of intermittent arroyos 
and streams. The materi"al of this land type is sandy and is subject to 
shifting during periods of normal high water. It is essentially barren 
of vegetation. This land type is nearly level to gently sloping. 

Mapping Unit: 

1 RIVER WASH, 1 to 3 PERCENT SLOPES 

The 1 unit is defined as River Wash and is not classified as a taxonomic 
unit, but rather as a land type. The land type occurs as a single map­
ping unit. Slopes range from nearly level to gently sloping. .The river 
wash occurs in channels of intermi'ttent arroyos and streams in the survey 
area, principally the Pueblo Colorado River. This land type is strati­
fied sandy material and it is subject to shifting during periods of nor­
mal high water . 

-4-
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2 TAXONOMIC UNIT 

Taxonomic unit 2 is 'a member of the fine, mixed, mesic family Of Typic 
Torrerts. It consists of moderately deep, well-drained soils that h,qve 
formed over shaly material. They occur on hill sideslopes where ~lopes 
are moderately steep to steep. 

In a representative profile, the surface layer is a we~k red clay about 

~ inches thick. The subsoil is weak red clay about 30 inches thick. 

The substratum is highly weathered shaly material. 

A representative profile of Taxonomi~ unit 2 clay 1s located at site A 
as shown on Photo 2-2. (Colors are for dry soil unless otherwise noted.) 

AI1--0 t:.o 4 ineheA, weak. Jted (10R-5/3) c1.a.y, weak. Jted (lOR 4/3) 

mo,u,t:.; modvw.:te veJuj 6.ine 9JtanulaJr. J.>Vw.e:tuJt.e; ,6Ughtt.y 

haJtd, ve.Jty 6Jtlable, ,6tieky and pwtie; 6ew veJUj &Lne a.n.d. 

fiine Jtoo:t6; many ve.Jty 6ine a.nd 6ine bvte.M~ poJ{.e/.>; 

abJtupt. J.>mooth bou.ndafLY. 

AI2--4 t.o 6 ineheh, weak. Jted (lOR 5/3) elay, weak Jted (lOR 4/3) 

mo..iAt.; J.>tJtong ve.Jty 6..i.ne pla,ty ,6:Ot.u.ctu.Jte; haJul, nfLiable, 

J.>tieky and pla6tic.; 6ew veJty6..i.ne and 6ine Jtoo:t6; ma.ny 

veJUj 6ine inteJL6:tLti.ai poJteh; eleafL wa. vy bo wtdaJc.y • 

AC--6 t:.o 36 ineheh, weak Jted (lOR 4/3) elay, weak Jt~d (lOY 4/3) 

mo..iAt.; mMJ.>ive wlih many 1>UekenJ.>..[du; ve.Jty ho./td, fJ.Nn, 
.6tiek.y and plMUe; no Jtoo:t6; eommon nine, mec:L4un and 

eoa.JL6 e ..i.nteJL6~ poJtu; ctea.Jt wa.vy bowtclcvty. 

CJt--36 t:.o 44+ ..i.nehu, weathe.Jted .6hale • 

-5-



.. 

• 

.. 

.. 

• 

Vep:th:to bedJtoc.k. ,u, 20 :to 40 htc1tu. The .oWtba.c.e hoJLizon.o ha.ve vaiuu 

015 4 Oil 5 dtuj and 3 Oil 4 mo-i...o:t. CMOmal.> Jta.nge bllom 2 :to 3. Texhutu 

Mn.ge nllom ciay loam :to c.f.a.y. The. .oub.ooil hcu va1.u.u 015 4 Oil 5 dtuj . 

and 3 Oil 4 moL6:t. Civtomal.> Jta.nge. bMm 2 :to 3. Te.xhute. 1..0 day • . The. 

pllO bile ,u, c.a.tc.aJte.ou..o .tMo ug ho u.:t. 

Mapping Unit: 

2 Taxonomic- Unit 2 clay, 10 to 35 percent slopes 

This map unit is that soil described as Taxonomic unit 2. It occurs 
on sloping to steep hill sideslopes and toeslopes. About 25 percent of 

the soil surface is occupied by gravels and cobbles. The soil has a 
slow permeability and runoff is medium. The available water holding 
capacity is 4 to 6 inches and effective rooting depth is about 36 inches • 
Erosion hazard is severe. 

Included in mapping are similar soils as described in Taxonomic 2 
except that the soils are shallow and 60 percent of the soil surface 
is occupied by stones, cobbles, and gravels • 

-6-
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3 TAXONOMIC UNIT 

Taxonomic unit 3 is a member of the coarse-loamy, mixed, mesic family of 
Typic Torrifluvents. It consists of deep, somewhat poorly drained soils 
fonned from stream alluvium on 10\11 terraces. Slopes are nearly level to 
gently sloping. 

In a representative profile, the surface horizon is a dusky red sandy clay 
loam about 2 inches th;-ck. Below this is a dusky red sandy clay loam a­
bout 6 inches thick. Below this the substratum is stratified loamy sand, 
sandy loam, sandy clay loam, or clay and is several feet thick. Colors 
vary from weak red to reddish brown. 

A representative profile of Taxonomic uni~ 3 sandy clay loam is located 
at site _B as shown on Photo 2-2 .. (Colors are for dry soil unless other­
wise noted.) 

AII--0 to 2 ineh~, weak ned (lOR 4/2) handy clay loam, 

dtL6ky fLed (10R 3/2) mo.u,t; modeJta.te vetc.tj nine glLanu­

laJr. .6Vtuc:twte; .6Ught.e.y hatc.d, . vetc.y 6fli.able, .6UghUy 

.6:ti.eky and .6lighil.y pla.6:ti.e; new Ve!Ltj 6ine and 6ine 

fLooi.:6; many vetc.y nine and 6,[ne in:teJl.6:ti;t£a.l pOfLM; 

ablLUpt wavy boundatc.y. 

A 12 - - 2 to 1 3 inc.hu, weak ned (10R 4/3) handy clay loam, 

c1.u& ky fLed (10R 3/2) mo..t.6t; .oVz.ong nine and modeJta:te 

.6ubangulall. bloc.ky .6Vz.uc:tuJte; haJt..d, 6fli.able, .6tighte.y 

.6:ti.eky and hUghtly pla.6Uc.; new vetc.y 6ine and nine 
/Looi.:6; eommo n vetc.y 6ine and nine in:teJL6~ and 

tubulall. pOfL~; ablLUpt wavy boundaJty. 

C----13 :to 17 ,[nC.hM, weak ned (lOR 4/3) .6andy loam, weak 

fLed (lOR 4/3) moi.6t; ma.o.6ive; hO, vetc.y nlLiable, non­

.6tieky and nonpla.oUe; new vetc.y nine and nine /tooi.:6; 
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c.ommon VelLY n.ine. and n.ine. 1.n:teMt1:tia1. poJc.e1l; abJc.u.pt 

wavy boundcvty. 

C2---17 to 26 i.nc.he6, we.ak Jc.e.d (10R 4/3) clay, weak Jc.e.d 

LIQR 4/3} mo~t; mah~i.ve.; h~, nnlable., ~ticky and 

p.lLutic.; no -Jc.oot1s; new VeJLy n..tne. and n..tne. ..tn:teMt1:tia1. 

and .tubulJvt pOJc.u; cle.M wavy boundaJc.y. 

C3--,...26 to 60 i.nc.hu, h.ig~y .6:tJc.a.t.in.ie.d loamy ~and, ~andy 

loam and .bandy- clay loam; mM.6.ive.; new VelLY n.ine. Jc.OOU; 

~ew \JelLy n.ine. and nbte. .in:teJL6t1:tia1. paJc.e..o_ 

Ve.pth to be.dltoc.k M gJc.e.a.telL than 60 i.nche..o.. The. .6UJtfiace. hoJUzOYl..6' have. 

value..o 06 3 OJc. 4 dlty and 3 OJc. 4 moiot, ChJwma.o Me. 2 0Jc. 3 ~ T e.x.tuJte..o 

.in thiA hOJUzon Me. .6andy c.lay loam Oft .handy clay.. The. C .h:tJc.a.t.in.ie.d 

.6ub.6uJt6ac.e. hoJc.izon6 have. valuu on 4, 5, OJc. 6 dJty and 4 OJc. 5 mo.ibt.. 

C/vr.omCL6 Jc.ange. nftom 2 Oft 3, Hue. JUtnge.o nftOm 10R to 5YR. The. hotci.zoYl..6 

Jr.a.nge. .in te.xt.uJc.e. nftom C.OllMe. loamy- l}andy to .bandy loam, ~a.ndy clay loam, 

OJc. c.laYt The. pftonile. )J., c.a£.CMe.OlL6 thJtoughout. Thto l}oil. .i.o .6omewha.t 

pooJLty.-dJuUne.d due. to a WCLtelL table. at 40 to 60 i.nc.he..o .. 

Mapping Unit: 

3 TAXONOt11C UNIT 3 SANDY CLAY LOAM, 0 to 3 PERCENT SLOPES 

This map unit is that soil described as the 3 Taxonomic unit. This map 
unit occurs on nearly level to level low terraces. The soil has moderate 
permeabi-lity and runoff is ·slow. The available water holding capacity is 
8 to 10 inches and effective rooting depth is 60 inche~. Erosion hazard 
is slight and the soils are susceptible to seasonal flooding . 

-8-
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4 TAXONOMIC UNIT 

The 4 Taxonomic uni't is a member of the coarse-loamy, mixed, mesic 
family of Typic Torrifluvents'l It consists of deep, somewhat poorly­
drained soi.'ls formed from stream alluvium on low terraces with nearly 
level to gentle slopes. 

In a representative profile, the surface horizon is a reddish brown 
clay about 3 inches thick~ Below this i's a dark reddish brown clay 
about 10 inches thick. Below this the substratum is stratifed loamy 
sand, sandy loam or sandy clay loam and is several feet thick. Colors 
of the substratum are variable, but are mainly reddish brown or dark 
reddish brown. 

A representative profile of Taxonomic unit 4 is located at site C as 
shown on Photo 1-2'! (Colors are for dry sotl unless otherwise noted.) 

Al~- ..... Q t:.o 3 htc.hu, lte.dcIMh bltown (5YR 5/3) chty, lted~h 

bltown (5YR 4/3) mo.i6t:.; .6btong n-ine and medium .6uban­

gu.i.aJc. .6btud.uJte.; vVty haJt.d, nhun, .6tic.k.y and pwtic.; 

many vVty n-ine and n-ine. ltOO~; c.ommon'veJty n-ine, n-ine., 

and me.cU.wn -int:.eJl/.)tJ.;tlal POlte..6; c1.eM wavy boundMY • 

Cl---3 t:.o 13 -inc.he..6, lted~h bltown (5YR 4/4) etay, ~k 

lte.ddi.6h bltown (5YR 3/4) mo.i6t:.; ma.6.6-ive panting t:.o 

.6btong n-ine., me.cLium, and C.OCVl..6e.. angu1.aJt bloc.k.6; veJty 

hcvu1, niJun, .6tic.ky and pwtic.; eommon veJty n-ine and 

n-ine. ltOO~; c.ommon veJty tl-ine and n-ine. -int:.eJl/.)~ POlte..6; 

abltUpt:. wavy boundMY. 

C2---13 t:.o 30 -inc.he..6, light lte.ddi.6h bltown (5YR 6/3) .6andy 

loam, lte.ddi.6h bltown (5YR 4/3) mo.i6t:.; ma.6.6-ive., .6 ant:., 

veJty tlJchl bte. , nOn.6tic.ky and nonp.f.tutic.; new vVty tl-ine 

and tl-ine. ltOO~; c.ommon vVty nhte and n-ine. -int:.eJl/.)~ 

POlte..6; c1.e.M wavy boundMY. 

-9-
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C3--- 30 t.o 60 htc.hu, hlghty l>bc.a.,t,[n1.,ed loamy .6and and 

.6andy loam, JtedcUt,h bJtown (5YR 4/3) dJty; ma.6.6ive; no 

Jtoo:U; new VeJl.y nlYLe. and nine. hti..eJL6:tLUa.t pOJteA. 

Ve.pt.h t.o bedJtoc.k. -iA gJte.ateJl.' t.han 60 lYLc.hu.. The. .6UJtnac.e hoJLizon fuu 

valuU on 4 OJt 5 dJty and 3 OJt 4 mo1.6t., CMomM Jtange nJtOm 3 t.o 4. 

Tw holLizon Jtangel.> nJtom loamy .band t.o cta.y 1.,n t.e.x:tuJz.e.. The hoJLizon 

below t.hi.6 ~ va.fuel.>. on 4 OJt 5 dAy and 3 OJt 4 mo-wt.~ CMomcu Jtange. 

nJtom 3 to 4. Thi6 hoJLizon Jtangel.> nJtom .bandy c.la.y loam to clay in 

t.e.x.:tuJz.e.. Be.l..ow t.h.L6, t.he. .6bc.a.,t,[ni.e.d holLizoYl..6 ha.ve. valuu 0 n 4, 5, oJt 

6 dtuj a.nd 3, 4, OJt 5 moiAt. CliJtomcu aJt..e. 3 OJt 4. The/.} e. hoJtizoYl..6 Jtange. 

n/tom loamy .band, .bandy loam, oJt .6andy cfA.y loam lYL t.e.x.:tuJz.u. The pJto­

nile. 1.6 c.aic.aJt..e.ou.o t.hftoughout. TIUJ., .6'oU ..i...6 .!somewhat pooJtly-dJuLine.d 

due. t.o a wateJl. .table. at 4 0 to 60 i.nc.hel.>. 

Ma-ppi ng Uni ts: 

4A TAXONOMIC UNIT 4 CLAY, 0 to 3 PERCENT SLOPES 

This map unit is that soil described as the 4 Taxonomic unit. This 
map unit occurs on nearly level to gently slopirig low terraces. The 
soil has moderate permeability and runoff is slow. The available water 
holding capacity ;-s 7 to 9 inches and effective rooting depth is 30 

inches. Erosion hazard i~ slight and the soils are susceptible to 
seasonal flooding. 

48 TAXONOMIC UNIT 4 COMPLEX, 0 to 3 PERCENT SLOPES 

This map unit is similar to that soil described as the 4 Taxonomic unit 
except that the surface has small areas of loose loamy sand and sandy 
loam texture materials which have been recently deposited. Susc~ptible 

to seasonal flooding; 
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5 TAXONOMIC UNIT 

Taxonomic unit 5 is a member of the fine-loamy, mixed, mesic family of 
Typic Torriorthents. It consists of deep, we1l~drained soils that have 
formed from alluvium. They occur on gently sloping to sloping upland. 

In a representative profile, the surface horizon is a weak red sandy 
clay loam about 6 inches thick. The subsoil is weak red clay about 16 

inches thick. Below this, the substra'llum is reddish brown sandy clay 
and sandy clay loam several feet thick. 

A representative profile of 5 Taxonomic unit sandy clay loam is located 
at site D as shown on Photo 2-3. (Colors are for dry soil unless 
otherwise noted.) 

AI--0 ~o 6 inehe6, weaQ ~ed (2.5YR 4/2) ~andy clay loam, weaQ 

~ed (2.5YR 5/2) mo~~; ~uong v~ 6i-ne and nine ~ub-

angulaJz. bloeQy ~UudMe; ~Ughily haJLd, nJtiable, ~Ught.ly 

.6UeQy and .6Ughily plMtie; eommon v~ nine and nine ~oou; 

many VeJl.Y nine and 6i-ne in.i.eJL6:t<.Liat pO~e6; abJtup~ wavy 

boundaJLy. 

CA--6 ~o 22 inehe6, weaQJted (2.5YR 4/2) clay, weak Jted (2.5YR 5/2) 

moi.6~; mM~ive pMting ~o ~uong vell.y nine and nine angulaft 

blo eQ.6; haJLd, niJtm, ~UeQy and pla.6tie; new veJty nine and 

nine Jtoot.6; new veJty 6i-ne and nine i~eN.:,:t<.Liat and wbulaft 

pO~e6; abJtup~ dealt boundaJLy. 

Clea--22 ~o 32 inehe6, Jteddi.6h bJtown (2.5YR 4/4) ~andy day loam, 

Jteddi6h bJtown (5YR 4/3) moi.6~; mct6~ive pa.Jlling ~o ~~ng 

6i-ne and medium ~ubangulaJL bloe~; haJLd, nltiable, ~Ugh:tly 

~tieQy and ~lightly. plMtie; new VeJty nine Jtoot.6; eommon 

ve.Jty nine and nine iYLteM.tLUal and wbulaft poJte6; abJtup~ 

wavy boundaJLy. 
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C2ca--32 to 60 inc.hu, ftedcw.,h bftown (2. 5YR 5/4) .6a.ndy claJj 

loam, ftedcU6h bftown. (5YR 4/3) mo.i.6t; mcu.6ive; haJtd, 

nfLiable, .6lighily .6ileky and .6lighily plMilc.; new 
veJty frine MotA; c.ommon 'veJty frine and nine inteJt.6:U:tlai. 

POfte;., • 

Vepth to bedJtoc.k. .i.6 gftea.teJt than 60 inc.hu. The .6Wtna.c.e hoJt.tzon hcu 

value;., on 4 Oft 5 dJuj and 4 Oft 5 mo.t.6t. C hJto ma. Me 2 Oft 3. T ex.tUfLe 

ftangu nftom .6andy day loam to day. Below.thi...6, the hofLizon ha..6 

value;., On 4 Oft 5 dAy and 4 Oft 5 mo.i.6t. ChJto m6 a..6 ftang e nftOm 2 to 3. 

The hofLizon ftangu in tex:Cwte nftOm .6andy c.lay loam to .6a.ndy day Oft 

c.la.y. The hoJrizon below:t.fU6 ha.6 vcituu 0 n 4 Oft 5 dJuj and 4 Oft 5 

mo.wt. ChJtoma6 Jta.nge nftom 3 to 4. The hoJt.tzoYl..6 ftange .in tex:tuJLe 

nftom .6andy c.la.y loam to .6andy day Oft c.la.y. The pftonile .t.6 c.alc.MeOu.6 

ti1Jtoughout. 

Ma pp i ng Un it: 

5 Taxonomic Unit 5, sandy clay loam, 3 to 7 percent slopes 

This map unit is that soil described as the 5 Taxonomic unit. This 
map unit occurs on gently sloping to sloping upland. The soil has 
moderately slop permeability and runoff is medium. The available 
water holding capacity is 6 to 7 inches. Erosion hazard is moderate • 

-12-
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6 TAXONOMIC UNIT 

Taxonomic unit 6 is a member of the fine clayey, mixed, mesic family 

of Typic Torrifluvents. The unit consists of deep, well-drained soils 

that have derived from an old stream alluvium and colluvium with gentle 
to moderate slopes. 

In a representative profile, the surface layer is dark reddish brown 

sandy clay loam about 5 inches thick. The subsurface horizons are 

reddish brown sandy loam or sandy clay loam stratified, several feet 
thi ck. 

A representative profile of Taxonomic unit 6 sandy clay loam is 

located at site E on Photo 1-3. (Colors are for dry soil unless 
otherwise noted.) 

A11--0 to 1 inehe6, neddihh bnown (2.5YR 5/4) ~andy, clay 

loam, dank neddi6h b~own (2.5YR 3/4) mo~~; modenate 

veny 6{.ne gfLanulM ~tJw..ctu..ne; ~lighily hMd, veny nJUa.ble, 

~lighfty ~tieky and ~Ughfty'pl(L6lie; eommon veny 6-i-ne 

and 6-i-ne noon,; many ve..ny 6-i-ne.. and 6-i-ne.. i~eM:t<.;t{,at pone6; 

abnupt ~mooth boundMy. 

A12--1 ~o 5 inche6, ne..ddihh bnown (2.5YR 5/4) ~andy clay loam, 

ne..ddih h bnown (2. 5 YR 4/4) mo~~; ~~ong ~ne.. and me..cUum 

~ubangulM bloeky ~:tJw.etuJte..; haJui nJUa.ble.., ~lieky and 

pwue; eommon ve..ny 6ine.. noou; eornmon ve..ny nine.. i~en­

~:t<.;t{,at poJte6; c1.e..aJz. wa.vy boundaJuj. 

C1--5 ~o 12 inehe6, Jte..ddihh bJtown (2.5YR 4/4) ~andy loam, Jte..ddihh 

bJtOwn (2.5YR 4/4) mo~t; ma6~ive..; loo~e, veJty nJtia.ble.., 

~lighily ~tieky and ~Ughfty plMtie; eommon ve..ny nine.. Jtoon,; 

many veny 6ine.. and 6ine.. iMeM:ti.ti.a.l poJtu; abnup~ ~moo~h 

boundaJz.Y· 
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C2--12 ~o 41 ~nche6, ~eddl6h b~own (2.5YR 4/4) clay loam, 

~ed~h b~own (2.5YR 4/4) mo~~; ma6~~ve; hand, 6niable, 

~lic..k.y a.n.d pla6lic..; c..ommon v~ 6~ne ILOOU; c..ommon v~1j 

fri-ne and n~ne iMVL6U;t{.al a.n.d :tu.bulalt pOILU; c..le.cvz. wavy 

boundMy. 

C3--41 ~o 60 ~nch~, ~ed~h b~own (2.5YR 4/4) ~andy loam, 

~ed~h b~own (2.5YR 4/4) mo~~; mao~ive; loo~e, v~ 

6,uable, ~Ughily ~tic..k.y a.n.d ~lighily plaolic..; no ILOOU; 

new v~y nine a.n.d nine iM~U;t{.al po~~. 

Vep~h ~o be~oc..k. ~ g~eCLt~ ~han 60 inchM. ~oaMe 6tc.agmen..t6 06 g~avw 

av~ge 5 ~o 10 pe~c..ent, by volume, ~~oughout ~e p~o~e and 5 ~o 15 

p~c..ent 06 ~e ~oil ~UfL6ac..e. The A ho,uzon hao value~ on 4 O~ 5 d~y 

a.n.d 3 o~ 4 mo~~. CMomao Me 2 o~ 4. Tert.uJte 06 ho,uzon ~ ~andy 

loam O~ ~a.n.dy day loam, excluding c..OaJL6e 6~agmen..t6. The C ~ua:ti..n~ed 

~Ub-6Mnac.e layefL6 have valuM 06 4 O~ 5 ~y a.n.d 3 O~ 4 mo~~. ChMmC16 

2 o~ 4. TeuUfLM on ~h~e ho~zo~ Me ~a.n.dy loam, handy c..lay loam, 

o~ c..lalj loam. The en:ti..~e pMnile ~ c.alc.aJteoM. 

Mapping Unit: 

6 Taxonomic Unit 6, sandy clay loam, 3 to 8 percent slopes 

This map unit is that soil described as the 8 Taxonomic unit. This 
map unit occurs on gently sloping to sloping hill sideslopes and .toe­
slopes. About 10 percent of the soil surface is occupied by gravels. 
The soil has a moderately slow permeability and runoff is medium. 
The available water holding capacity is 6 to 7 inches and effective 
rooting depth is 41 inches. Erosion hazard is slight. 
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7 TAXONOMIC UNIT 

The Taxonomic unit 7 is a member of the coarse loamy, mixed, mesic 
family of Typic Torrifluvents. The unit consists of deep, well­
drained soils that have formed from old stream alluvium on an up­
land terrace with gentle slopes • 

In a representative profile, the surface layer is reddish brown sandy 
clay loam about 4 inches thick. The subsurface layers are reddish 
brown or dark reddish brown sandy loam or sandy clay loam stratified. 

A representative profile of 7 Taxonomic unit sandy clay loam is located 
at site F on Photo 1-3. (Colors are for dry soil unless otherwise 
noted.) 

A 1 p-- 0 t,o 4 -LYfchu 1 Jte.dfu h oJtown (2 , 5 YR 5/4) .6 andy c.fuy 

loamI Jte.dcLL6h oJtown (.2,5YR 4/4) mo~t,; common veJLy 

n-Lne gfUlnui.aJt .6:tJw.c:tU/le; .6Ugh:te.y haJtd, veJLy nJzi.able, 

.6Ugh:te.y .6Uck.y and .6UglU:ty pla1:;Uc; common veJty n-Lne 

and n-Lne Jtoo:a; many veJty n-Lne and nine .lni,eJL6:tU:ial. 

poJtu; abJtupt, .6moot,h ooundaJty .. 

Cl---4-14 .lnche6, Jteddihh bJtown (2.5YR 4/4) .6andy loam, daftk. 

JtedcU...6h bJtown (2 ~ 5YR 3/4) mo.u.,t,; modeJLa:te nine .6ubangu­

laJt block.y .6bw.c:tuJte; .6UglU:ty haJui., nJt-Lable l .oUghtly 

.6ilc.k.y and .6Ughily p£.ctA'ilc.; new VeJLY n-Lne and n-Lne 

JtooiJ.:,; c.ommon veJty n-Lne and n-Lne -Lni,eJL6:tU:ial. and wbula.Jt 

poJte6; cleM wavy boundaJty" 

C2 ... --14 t,o 44 -Lnc.hu, JtedcU...6h bJtown (2 .. 5YR 5/41 gftave11.y ha.ndy , 

loam, Jted~h bJtown (2.5YR 4/4) mo~t,; ma.o.6-Lve; .60 nt" v~ 

nJtiable, nOMtic.k.y and nonpla.6Uc.; new VeJty nine Jtoo:t6; 

c.ommon veJty n-Lne and n-Lne -LMeJL6:U:tUtt poJte6; c1.eaft .6moo.th 

boundMY· 
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C3---44 t.o 60 incheA, Jtedc:LLoh bJtown (2.5YR 5/4) .6andy!oam, 

Jted~h bJtown (2.5YR 4/4) moi.6t.; ma.6.6ive; ~llghtty ~d, 

veJty fiJUab!e, nOn6Uck.y and nonpwUc; no Jtoou; fiew 

veJty fiine and fiine inteJL.6:tU:.la..i POfteo. 

Vept.h t.o bedJtock. i.6 gJtea.t.eJt t.han 60 btcheA. COaJt.6e fiMgmen:t6 ofi gMVe! 

oJt cobble ave!ta.ge 10 t.o 35 peJtce.nt, by volume, t.hJtoughout t.he pJtofiile and 

1 t.o 5 peJtcent ofi t.he .6oil ljivtfiace. The Ap hoJtizon hfL6 vai.ueo on 4 oJt 5 

dJty and 3 Oft 4 moi.6t.. ChJtomM aJte 2 oJt 4. T exX.uJz.e 0 fi t.hi.6 hofLizon i.6 

.oandy loam oJt .6andy c.la.y loam, exctucLLng coaJL6e n~gmen:t6. The C .6:tJto.:t.[­

n,[ed .6ub.6uJtfiace la.yeJL.6 have hueo On 2. 5YR Oft 5YR, wilh vai.ueo on 4 oJt 5 

dJty and 3 Oft 4 mo-if.,t.. ChJtoma.6 aJte 2 oJt 4. TexX.uJz.e, exc.tucLLng cOaJU:,e 

nMgmen:t6, on t.heoe hofLizOn6 i.6 cOaJU:,e .6andy loam, .6andy loam, .0Jt .6andy 

clay loam. The en:tiJte pJtofiile -if., cai.caJteoU6 . 

Mapping Unit: 

7 TAXONOMIC UNIT 7, SANDY CLAY LOAM, 1 to 4 PERCENT SLOPES 

This map unit is that soil described as the 7 Taxonomic unit. This map 
unit occurs on nearly level to gently sloping upland terraces. The soil 
has a moderately rapid permeability and runoff is slow. The available 
water holding capacity is 5 to 7 inches and the effective rooting depth 
is 44 inches. Erosion hazard is ~light . 

r 
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8 TAXONOMIC UNIT 

Taxonomic unit 8 is a member of the fine-loamy, mixed, mesic family of 
Typic Torrifluvents. It consists of deep, well-drained soils formed from 

old stream a1luvijm on an upland terrace with nearly level to gentle 
slopes. This taxonomic unit makes up the largest soil unit in the survey 
area. 

In a representative profile, the surface layer is a dark reddish brown sandy 

clay loam about 14 inches thick. The subsoil is stratified sandy loam and 
sandy clay loam and is several feet thick. Colors of the subsoil are vari­
able, but are mainly reddish brown and dark reddish brown. 

A representative profile of Taxonomic unit 8 clay loam is located at site 
G on Photo 1-3. (Colors are for dry soil unless otherwise noted.) 

A11p--O ~o 2 inche.o, ~eddi¢h b~own (2.5YR4/4) clay loam, 

dcvc.k ~edfuh bMwn (2. 5YR 3/4) mo~-t; modeJtate v~y 

nine gfL{U1ultVL .obLuctwte; .oUgh:tty hcvc.d, v~y n~able, 

.oilcky and pltuUc; new v~y nine ~oo:t6; many v.~y nine 
and nine in-teJl1lti;t,[a,l po~e.o; ab~p-t .omoo-th boundcvc.y. 

A12p--2 -to 14 inche.o, fLeddi.6h b~own (2.5YR 4/4) .oandy'clay 

loam, dtVLk ~edfuh b~own (2,5YR 5/3) mo~t; ma.6.6ive 

paJL:tlng int.o .obLong nine and medium .oubangu1.cvc. blocky 

.otJtuetuJte; hcvtd, nJU.able, .oUcky and plaoilc; new v~y 

nine ~oo:t6; new v~y nine. int.eJl1l:t1..Uat and :tubutcvc. po~e.o; 

clecvc. wavy boundtVLy. 

C1----14 -to 17 inche.o, ~e.d~h bfLown (5YR 5/3) .oandy loam, daJc.k 

~eddi.6h b~own (5YR 3/4) mo~-t; ma.6.oive; .oUgh:te.y haJc.d, 

v~y nJtiable, .oUght£y .oUcky and .oUgh:tty pla.6ilc; common 

nine ~oo:t6; new v~y nine int.eJl.,6ti;t,[a,l po~e.o; cleaJc. wavy 

bo undaJc.Y . 
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C2----17 ~o 21 inches, ~ed~h b~own l2~5YR 4/4) clay loam, 

~edfuh bMWI1. (.2 .. 5YR 4/41 mo,wt; mlU.6-ive; haJLd, 6~­

able, .6tiCR.y and pwtici 6ew vvc.y 6lne ~OOUi 6ew vvc.y 

6lne lnteA6.tU:1.al.. po~u; abJtupt wavy boundcvty •. 

C3----21 ~o 30 inches, Ught b~own (7 _ 5YR 6/4) .oandy loam, 

~edfu h b~own {5 YR 4/41 moiAt; mlU.6lve; l>Ug hily ha.ttd, 

vvc.y 6JUable, nOMilcky and nonplaoilc; 6ew vvc.y 6lne 

~oou; 6ew vvc.y 6lne -int(!}Lt,.tU:1.al.. po~u; cleaJL wavy 

bo undaAY .. 

C4-----30 ~o 44 lnchu, ~edc:LLsh b~own (2 .. 5YR 4/4) .6andy clay 

loam, daAR. ~edcLL6h b~own (2 .. 5YR 4/3) mo.ut; mlUl>-ive; 

.6Ughfty pltutic; no JtOOUj 6ew vvc.y 6ine '[nteA6.tU:1.al.. 

po~u; cl.eaA wavy boundaAY. 

C5---~44 to 60 incheh, nedd£.6h b~own (2~5YR 4/4) .oandy clay 

loam, daAk·~edd£.6h b~own (2,5YR 3/4) mo~t; mal>.6,[ve; 

~d, 6~ble, .6ilcky andpla.oilc; no ~oou; 6ew vvc.y 

6,,[ne In:teJc.l>ililat pO~eA i 

Vepth to bedJtock l.6 9~e.ateJc. than. 60 -inchu t The Ap hO~ZOM have vafue 06 

4 O~ 5 when dJty and 3 O~ 4 when mo.ut.. CMoma Jtan.ge n~om 2 to 4. Th-il, 

houzon Jtangu' 6~(')m handy loam to .6andy c.lay loam o~ clay loam in teUUJLe. 

The C t,:tJta;ti6led liu.b.6'UJLnace hotc1.zon6 hM vafuu 06 4, 5, O~ 6 when dJz.y 

and 3 o~ 4 mol.6t. CMomlU ~nge6 6~om 2 to 4. The hotc1.zon6 Jtange in. tex­

twr.e 6~om COCL'1.4e .6andy loam, .o.andy loam, .6an.dy clay .loam, O~ clay loam~ 

The ent1Jr.e p~o 6J!,e .u catCaAeolL6. 

Mapping Units: 

8A TAXONOMIC UNIT 8, CLAY LOAM, 1 to 4 PERCENT SLOPES 

This map unit is that soil described as the 8 Taxonomic unit. This map unit 
occurs on nearly level to gently sloping upland terrace. The soil has mod­
erate permeability and runoff is slow. The available water holding capacity 

\ 
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is 5 to 7 inches and effective rooting depth is 60 inches. Erosion hazard 
is slight . 

Included in this map unit are soils similar to Taxonomic unit 8 except 
that the soil texture between 10 to 40 inches is generally sandy loam . 

88 TAXONOMIC UNIT 8, SANDY LOAM, 1 to 4 PERCENT SLOPES 

This map unit is similar to that soil described as the 8 Taxonomic unit 
except that the surface texture is sandy loam. This mapping unit occurs on 
nearly level to gently sloping upland terraces. The soil has moderate 
permeability and runoff is slow. The available water holding capacity is 
5 to 7 inches and effective rooting depth is 60 inches. Erosion hazard 

is slight . 

8C TAXONOMIC UNIT 8, SANDY LOAM, 3 to 8 PERCENT SLOPES. 

This map unit is similar to 88 except that the soil surface texture is sandy 
loam and is not used as agriculture crop land. The surface has not been 
leveled, consequently the surface topography is undulating with slopes of 
3 to 8 percent. Erosion hazard is moderate . 
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9 TAXONOMIC UNIT . 

Taxonomic unit 9 is a member of the loamy-skeletal, mixed (calcareous), 
mesic family of Typic Torriorthents. This unit consists of deep, well­
drained soils that have formed from old gravelly alluvium. They formed 
on an upland terrace with gentle to moderate slopes • 

In a representative profile, the surface layer is dark reddish brown 
gravelly sandy clay loam about 3 inches thick. The subsoil is dark 
reddish brown, very gravelly sandy clay loam several feet thick. The 

coarse fragments have carbonate accumulations throughout the profile. 

Representative profile of Taxonomic unit 9 sandy clay loam is located 
at site H on Photo 2-3. (Colors are for dry soil unless otherwise 
noted.) 

A1ea--0 ~o 3 inehe6, ~ed~h b~own (2.5YR 4/4) g~avelty handy 

c.!ay loam, daJt..k. ~edfuh b~own (2.5YR 3/4) mo-iA~; mcuhive; 

hOn~, v~ n~able, hlighily htiek.y and .6lighUy plcutie; 

eommon v~y nine ~00:t6; many veJUj nine and nine i~~­

h~ pO~e6; cteM wavy boundMY. 

C1ea--3 ~o 60 inehe6, ~edfuh b~own (2.5YR 4/4) v~y g~ve£ly 

handy day loam, dMk. ~edcLiAh b~own (2.5YR 3/4) moih~; 

mcuhive and hingle g~a.in; hOn~, v~y r/Liable, .6ligh~ 

hilek.y and hlighUy plcutie; new v~y nine Mon; eommon 

veJUj nine ~~:t.i:ti..t.a.i. po ~e6 • 

Vep~h ~o heMoek. ih g~eOvt~ ~han 60 inehe6. COM.6 e nM.gme.n.t eOMent 

~gu n~om 75 ~o 90 p~eeM ~oughou;t :the hoil p~onile and 10 ~o 30 

p~ee~ on ~he hoil .6U!l.naee. COM.6e n~gm~ Me U6ualiy g~vw but 

indude6 home eobble6. The A ho~zon hcu vai.uu on 4 o~ 5 ~y and 3 

o~ 4 moi.6~. Chttoma Me 2 o~ 4. TeuMe on .:thLo hofLizon i.6 handy loam 

o~ handy c.lay loam, exduding eoM.6 e nJta.gme.n;t.6. The C ho~zon hcu 
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valu.e6 0 tl 4 O!l. 5 My and 3 Oft 4 moiot. CMoma Me. 2 Oft 4. T e.x:tuJte. 0 tl 
th-L6 hoJtizol1 io handy loam Oft handy cla.y loam, e.xci.u.dil1g eOaMe. nftagme.n..t.6. 

Mapping Unit: 

9 Taxonomic Unit 9, gravelly sandy clay loam, 3 to 7 percent slopes 

This map unit is that soil described as the 9 Taxonomic unit. This map 
unit occurs on gently sloping to sloping upland terrace. The soil has 

moderately rapid permeability and runoff is medium. The available water 
holding capacity is 4 to 6 inches and effective rooting depth is 60 

inches. Erosion hazard is slight. 
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10 TAXONOMIC UNIT 

Taxonomic unit 10 is a member of the fine clayey, mixed, mesic family 
of Typic Torrif1uvents. It consists of deep, moderately well-drained 
soils formed from old stream alluvium on an upland terrace with nearly 
level to gentle slopes. 

In a representative profile, the surface horizon is a dark reddish brown 
sandy loam about 10 inches thick. The subsoil is about 10 inches thick, 
and is reddish brown gravelly sandy clay loam. The substratum is reddish 
brown to pinkish gray clay several feet thick, grading into weather shale . 

A representative profile of Taxonomic unit 10 sandy loam is located at 
site I on Photo 2-3. (Colors are for dry soil unless otherwise noted.) 

A1p---0 ~o 10 ~eheh, ~ed~h b~own (5YR 4/4) ~andy loam, 

dMk. ~e.dfuh b~own (5YR 3/4) mo,u~; mlU;~ive. paJLt..[ng 

~o ~.tJtong nine. and mecUwn ~ubangu£.aJt bloc.k.y ~.tJtuctuJz.e; 

c.ommon v~y nine and nine ~oo~; c.ommon v~y nine and 

nine. .i~eJL&.tLtl.al and ~ubu£.aJt pO~e6; abJtup~ wavy bou.nd­

My. 

A12---1 0 ~o 20 inc.he6, Ug~ ~ed~h b~own (5YR 6/4) g~vell.y 

~andy c.lay .eDam, ~ed~h b~own (5YR 5/4) moLs.t; m£t6.6ive 

paJLt..[ng ~o mod~a:te v~y nine. and nine. -6ubangu£.aJt .6.tJtU&uJte.; 

c.ommon v~y nine and nine ~oou; c.ommon v~y nine. and nine 

imeJt,6.tLtl.al and ~ubutM po~u; c.leM wavy boundaJz.y. 

Cl-~~-20 ~o 30.inc.heA, pink. l5YR 7/4) c..e.ay, lig~ ~eddl-6h b~own 

L5YR 6/4) mo..[,6~; mM~.ive. wah ma.ny -6Uc.k.eMidu; v~y hMd, 

6~, .6;t[c.k.y and plMtiC.; no Jtoo~; c.ommon v~y nine and 

6~e. i~eJL/).tLtl.al po~u; c.leaJt wa. v Y bo u.ndaJz.y . 
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C2----30 to 45 ~nehe6, p~~h gnay (5YR 7/2) etay, 

p~nlU.6h gnay (5YR 6/2) moi.,t,t; mct6.6~ve. wLth many 

.6lieke.noide.6 mOJte. l:IVtongly de.velope.d than ~n 

oveJLiy~ng hoJtizon; no Jtoot.6; many ve.Jty n~ne. and 

n~ne. ~nte.M:t1;tia1, poJte.6; c1.e.aJt wavy bounc:l.aAy. 

CJz. - - - - 4 5 to 5 3 ~nehe6, we.a.the.Jte.d .6 hal.e. -like. mateJU.ai., 

light gnay (5YR 7/1) heavy .oandy etay loam, light 

gnay L5YR 6/1) mo~t; mct6.6ive.; no Jtoot.6; eommon 

ve.Jz.y nine. and n~ne. ~nte.Jz..6:ti.;t,[a.i pOJte.6 • 

Ve.pth to be.dJtoek i.,t, gJte.ate.Jz. than 60 ~ehe.6. The. A ho~zono have. value. . 

on 4, 5, oJz.6dJLy and 3, 4 oJt 5 moi.,t,t. ChJz.omct6 Me. 3 to 4.' The. hoJLi­

zOn!.> nange. nJtom .6andy loam to .6andy etay loam OJz. gnave.Uy .6andy ciay 

loam. The. C1 hoJLizon hct6 vafue.6 on 6 oJt 7dJty and 5 oJt 6 moi.,t,t. CMOmct6 

Me. 3 OJz. 4. Thi.,t, ho~zon JtaJtge.6 nJtom he.avy ela.y loam to etay. The. C2 

hoJU.zo n hct6 vaiue.6 0 n 6 oJt 7 dtuj and 5 Oil. 6 moi.,t,t. ChJz.omct6 Me. 2 Oil. 3. 

The. hoJU.zon nange.6 nJtom heavy etay loam to ela.y. The. be.dJtock i.,t, modeJt­

atety we.athe.Jz.e.d nOll. l:Ie.veJW.i. ~nc.he.6 below the. .6ub.6tJz.a.tum. The. PJto,5ile. i.,t, 

eaic.Me.Ou..6 thJz.oug hout .. 

Mapping Units: 

10 TAXONOMIC UNIT10~ SANDY LOAM, 1 to 4 PERCENT SLOPES 

This map unit is that soil described as the 10 Taxonomic unit. This map 
unit occurs on nearly level to gently sloping upland terraces. The soil 
has slow permeability and runoff is slow. The available water holding 
capacity is 5 to 6 inches and effective rooting depth is 60 inches. Ero­
sion hazard is slight . 
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INTERPRETATIONS 

Interpretations were made for various uses of the soils. These inter­
pretations were made in accordance with standard criteria as provided 
in JlGui de for Interpreting Engi neering Uses of Soi 1 s, II USDA-Soi 1 Con­

servation Service, 1971. 'These interpretations are shown in the fol­
lowing interpretative forms by taxonomic unit. Most of the interpre­
tations are estimates that are based on the physical and chemical 

characteristics . 
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HAJOR 
SOIL CLASSI FICATION 
HORIZONS 
(INCHES) 

USDA 
TEXTURE UNIFIED 

sandy 
river 
wash 

DEPTH TO BEDROCK CR HARDPAN: > 
DEPTH TO SEASONAL HIGH WATERTAI:!LE 

TOPSOIL: Poor 
SAND: Fair 

LOCAL ROADS AND STREETS: Severe 

• , • 
( 

INTERPRETATIONS FOR TAXONOMIC UNIT 1 

ESTIMATED PHYSICAL AND CHEMICAL PROPERTIES 

C:OARSE PERCENTAGE LESS THAN 3 INCHES 
FRACT. PASSING SIEVE NO. ---
> 3 IN. AVAILABLE .' PERHEA- WATER SOIL ~lTr '. BILITY CAPACITY REACTION (E )( 10 

AASHO 4 10 40 200 LL PI (In.lhr) ( Inlln) (pH) @'lS" ) 

, 

5' FLOOD HAZARD: Severe 

may be less than 51 HYDROLOGIC GROUP 

)j SUITABILITY AND MAJOR FEATURES AFFECTING SOIL AS RESOURCE MATERIAL 
GRAVEL: Deposits may be localized 
ROADFILL: .... _--- Good 

Y DEGREE OF LIMITATION AND MAJOR SOIL FEATURES AFFECTING SELECTED USE 

... flood hazard SEPTIC TANK FILTER FIELDS: Severe .. flood hazard 

SHRINK-
SWELL 
POTENTIAL 

POTENTIAL 
FROST 
ACTION 

, 
\ 

SHALLOW EXCAVATIONS: Severe - Sides will sluff SEWAGE LAGOONS: Severe - flood hazard 

DWELLINGS: 

11 Severe ... flood hazard LIGHT BUILDINGS: '}j Severe ... flood hazard 

1/ Suitability ratings are good, fair, and poor. 
2/ Limitation ratings are slight, moderate, ~nd severe. 
Y Interpretation refers to inherent soil characteristics. Dis­

turbance of soil or improper compaction may alter foundation 
supporting characteristics of soil. 
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N 
0"1 
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M~JOR CO~RSE 
SOIL CL~SSIFIC~TION FRACT. 
HORIZONS > 3 IN. 
(INCHES) ~~ 

USDA 
TEXTURE UNIFIED A~SHO 

0-36 c CH A~7 

36+ shaly 
material 

, 
( 

INTERPRETATIONS FOR TAXONOMIC UNIT 2 

ESTIMA TED PHYSICAL AND CHEMICAL PROPERTIES 

PERCENT~GE LESS TH~N 3 INCHES 
PASSING SIEVE NO. ---

PERMEA-
BlliTY 

" 10 40 200 LL PI (In,lhr) 

100 100 9Jl-l00 ~5~95 .06-.2 

, 

AVAILABLE 
WATER SOIL SALINITy 
C~PACITY REACTION (E~ 10 
(Inlln) (pH) ~S' ) 

t 14 .... IE 

, 

SHRINK-
SWELL 
POTENTIAL 

high 

POrENTIAL 
FROST 
ACTION 

mod 

\ 
\ 

DEPTH TO BEDROCK CR HARDP~N: Sha1y material at 36" FLOOD HAZARD: Slight 
DEPTH TO SE~SON~L HIGH W~TERTABLE > 5' HYDROLOGIC GROUP D 

lISUITABILlTY AND MAJOR FEATURES AFFECTING SOIL AS RESOURCE MATERIAL 
TOPSOIL: Fair to poor GRAVEL: Poor 
S~ND: Poor ROADFILL: Poor 

2/ DEGREE OF LIMITATION AND MAJOR SOIL FEATURES AFFECTING SELECTED USE 

LOC~L ROADS AND STREETS: Poor SEPTIC TANK FILTER FIELDS: Severe - slow permeability 

SH~LLOW EXCAVATIONS: Moderate - somewhat hard material at SEWAGE LAGOONS: Severe - slope 
36" 

DWELLINGS: 1I Severe - high shrink-swell LICItT BUILDINGS: ~ Severe 

1/ Suitability ratings are good, fair, and poor. 
2/ Limi'tation ratings are slight, moderate, ~nd severe. 
11 Interpretation refers to inherent soil characteristics. Dis­

turbance of soil or improper compaction may alter foundation 
supporting characteristics of soil. 
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MAJOR COARSE 
SOIL CLASSI FICATION FRACT. 
HORIZONS > 3 IN. 
(INCHES) ~o 

USOA 
TeXTURE UNIFIED AASHO 

Profile is 
highly 
stratified 
wi th cl ayey 
and sandy 
m~ h:lY'; ~ 1 " 

DEPTH TO BEDROCK CR HARDPAN: > 5' '~ 

DEPTH TO SEASONAL HIGH WATERTABLE 40'- 60" 

, , 
( 

INTERPRETATIONS FOR TAXONOMIC UNIT 3 

ESTIMA TED PHYSICAL AND CHEMICAL PROPERTIES 

PERCENTAGE LESS THAN 3 INCHES 
PASSING SIEVE NO. ---

PERMEA-
BILITY 

4 10 40 200 LL PI (In.lhr) 

FLOOD HAZARD: Severe 
HYDROLOGIC GROUP A' or B 

, , 

AVAILABLE 
WATER SOIL 
CAPACITY REACTION 
(Inlln) (pH) 

, 

SAL/NITr SHRINK-
(E~ 10 SWELL 
@2S" ,) POTENTIAL 

POTENTIAL 
FROST 
ACTION 

\ , 

1/ SUITABILITY AND MAJOR FEATURES AFFECTING SOIL AS RESOURCE MATERIAL -
TOPSOIL: Fair GRAVEL: Poor 
SAND: Poor ROADFILL: Fair 

2/ DEGREE OF LIMITATION AND MAJOR SOIL FEATURES AFFECTING SELECTED USE 

LOCAL ROADS AND STREETS: Mod to severe - flood hazard SEPTIC TANK FILTER FIELDS: 

SHALLOW EXCAVATIONS: Q severe \' 

DWELLINGS: Y Severe - Flood haz'a rd :t 

SEWAGE LAGOONS: Severe ~ flood hazard, hi gh water table 

LICHT BUILDINCS: N $.eyere ~ e 

1/ Suitability ratings are good, fair, and poor, 
2/ Limi'tation ratings are slight, moderate, ~nd severe. 
-y Interpretation refers to inherent soil characteristics. Dis­

turbance of soil or improper compaction may alter foundation 
supporting characteristics of soil. 
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MAJOR COARSE 
SOIL CLASSI FICATION FRACT. 
HORIZONS > 3 IN. 
(INCHES) .. USDA TEXTURE UNIFIED AASHO 

0-13 c CH A-7 

13-60 sl and 15 SM A-2 

DEPTH TO BEDROCK CR HARDPAN: >5' ~ 

DEPTH TO SEASONAL HIGH WATERTA8LE 40-60" 

, , , 
( 

INTERPRETATIONS FOR TAXONor'~IC UNIT 4 

ESTIMATED PHYSICAL AND CHEMICAL PROPERTIES 

PERCENTAGE LESS THAN 3 INCHES PASSING SIEVE NO. ---
PERMEA-BILITY 

04 10 040 200 LL PI (In,lhr) 

100 100 90-10C 75-9E .06-.2 

100 100 50-75 15-4C 2-20 

FLOOD HAZARD: Severe. 

HYDROLOGIC GROUP B 

, 
\ 

AVAILABLE WATER SOIL SALINIT! CAPACITY REACTION (E~'O (Inlln) (pH) @2S' ) 

.14-,16 

.06-.13 

, 
\ 

SHRINK-SWELL POTENTIAL 

high 

low 

\ 

( 

POTENTIAL FROST ACTION 

mod 

mod 

1/ SU ITABILITY A ND MAJOR FEA TURES AFFECT! NG SO IL AS RESOURCE MA TERIAL 
TOPSOIL: Fair GRAVEL: Poor 
SAND: Poor '" 

ROADFILL: Good below clayey surface 

2/ DEGREE OF LIMITATION AND MAJOR SOIL FEATURES AFFECTING SELECTED USE 

LOCAL ROADS AND STREETS:Mod to severe - flood hazard 

SHALLOW EXCAVATIONS: ~10d to severe - flood hazard, high water 
table 

DWELLINGS: ~ Severe - flood hazard, high water table 

SEPTIC TANK FILTER FIELDS: Severe - flood hazard, high water 
table 

SEWAGE LAGOONS: Severe - flood hazard, high water table 

LICHT BUILDINGS: y Severe - flood hazard, high water table 

1/ Suitability ratings are good, fair, and poor. 
2/ Limitation ratings are slight, moderate, ~nd severe. 
Y Interpretation refers to inherent soil characteristics. Dis-

turbance of soil or improper compaction may alter foundation 
supporting characteristics of soil. 
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INTERPRETATIONS FOR TAXONOMIC UNIT 5 

ESTIMATED PHYSICAL AND CHEMICAL PROPERTIES 

MAJOR COARSE PERCENTAGE LESS THAN 3 INCHES 
SOIL CLASSIFICATION FRACT. PASSING SIEVE NO. ---
HORIZONS > 3 IN. AVAILABLE 
(INCHES) ~:, PERMEA- WATER SOIL SALlNITr SHRINK-

USDA BILITY CAPACITY REACTION (E~IC 10 SWELL 
TEXTURE UNIFIED AASHO 04 10 040 200 LL PI (In.ln,) (ln/'n) (pH) @2S't:) POTENTIAL 

0- 6 scl (h) CL A-6 100 100 80~90 ~5~55 .6':"2 ,14";·,16 mod 

6-32 c CH A .. 7 100 100 9()"100 175~.95 ~06"!",2 ~14~,16 high 

32-60 scl CL A-6 100 100 80 ... 9.0 35~55 ! 6-·2 ,14,...16 mod 

OEPTH TO BEDROCK CR HARDPAN: > 5~ ... FLOOD HAZARD: Sl ight 
OEPTH TO SEASONAL HIGH WATERTABLE > 5' HYDROLOGIC GROUP B' 

lISUITABILITY AND MAJOR FEATURES AFFECTING SOIL AS RESOURCE MATERIAL 
TOPSOIL: 

Fair 
GRAVEL: Poor 

SANO: 
Poor ROADFILL: Fai:r to Poor" 

Y DEGREE OF LIMITATION AND MAJOR SOIL FEATURES AFFECTING SELECTED USE 

LOCAL ROADS AND STREETS: Moderate to severe 
SEPTIC TANK FILTER FIELDS: Moderate to severe 

SHALLOW EXCAVATIONS: 

Slight SEWAGE LAGOONS: Sl i ght where s 1 o~e is 2 percent 
moderate where s ope is 2~6 percent 

OWELLINGS: Y Severe - high shrink~swell LICHT BUILDINCS ~ ~ Severe,.. high shrink-swell 

1/ ~uitability ratings are good, fair, and poor, 

( 

POTENTIAL 
FROST 
ACTION 

mod 
mod 
mod 

2/ Limitation ratings are slight, moderate,- ~nd severe. 

, 

3/ Interpretation refers to inherent soil characteristics, Dis­
- turbance of soil or improper compaction may alter foundation 

supporting characteristics of soil, 
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INTERPRETATIONS FOR TAXONOMIC UNIT 6 

ESTIMATED PHYSICAL AND CHEMICAL PROPERTIES 

MAJOR C:OARSE PERCENTAGE LESS THAN 3 INCHES 
SOIL CLASSIFICATION FRACT. PASSING SIEVE NO. ---
HORIZONS > 3 IN. AVAILABLE 
(INCHES) ~o PERMEA- WATER SOIL Sl-.LINITr SHRINK- POTENTIAL 

USDA BIlITY CAPACITY REACTION (~~IO SWELL FROST 
TEXTURE UNIFIED AASHO 04 10 040 200 LL PI (In.lhr) (Inlln) (pH) @'2S' ) POTENTIAL ACTION 

0- 5 Scl SCL A-6 100 100 80-90 ~5-55 .6-2 .14-.16 how-mod high 
5-12 sl SM A-2 100 100 60-70 ~0-40 2-6 .11-.13 low high 

'12-41 cl CL A-6 100 100 90-100 ~0-80 .2-.6 .19-.21 mod high 
41-60 sl SM A-2 100 100 60-70 ~0-40 2-6 ' .11-.13 • ow-mod high 

DEPTH TO BEDROCK CR HARDPAN: > 51 '1 FLOOD HAZARD: Slight 
DEPTH TO SEASONAL HIGH WATERTABLE > 51 HYDROLOGIC GROUP A or B 

1/ SUITABILITY AND MAJOR FEATURES AFFECTING SOIL AS RESOURCE MATERIAL 
TOPSOIL: 

Fair 
GRAVEL: Poor 

SAND: 
Poor 

ROADFILL: Falr 

2/ DEGREE OF LIMITATION AND MAJOR SOIL FEATURES AFFECTING SELECTED USE 

LOCAL ROADS AND STREETS: Moderate 

SHALLOW EXCAVATIONS: Slight 

DWELLINGS: 11 Slight to moderate 

SEPTIC TANK FILTER FIELDS: Moderate 

SEWAGE LAGOONS: Slight if bottom is in CL material 

LIGHT BUILDINCS: '}j' Slight to moderate 

1/ Suitability ratings are good, fair, and poor. 
2/ Limi'tation ratings are slight, moderate, and severe. 
Jj Interpretation refers to inherent soil characteristics. Dis­

turbance of soil or improper compaction may alter foundation 
supporting characteristics of soil. 
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INTERPRETATIONS FOR· TAXONOMIC UNIT 7 

ESTIMA TED PHYSICAL AND CHEMICAL PROPERTIES 

MAJOR COARSE PERCENTAGE LESS THAN 3 INCHES 
SOIL CLASSIFICATION FRACT. PASSING SIEVE NO. ---
HORIZONS > 3 IN. AVAILABLE 
(INCHES) ~. PERMEA- WATER SOIL ~ITr SHRINK- POTENTIAL 

USDA 81L1TY CAPACITY REACTION (E x 10 SWELL FROST 
TEXTURE UNIFIED AASHO 1 10 10 200 LL PI (in.ll'lr) (Inlln) (pH) @2S' ) POTENTIAL ACTION 

O~ 4 scl S-:-C A-:-.6 100 100 80~90 35~55 ,6"",2 ,14-,16 low-mod mod 
- , 

-
,4-14 sl S~1 A'f"2 100 100 60~']0 30-40 2~6 ,11-.13 low high 

14-44 gs1 SM A-2 10 100 100 60-70 30-40 . 2~6' .08-.1 low high 

44-60 s1 SM A-2 100 100 60-70 30-40 '2-6 .11-.13 low high 

DEPTH TO BEDROCK CR HARDPAN: >- 5' FLOOD HAZARD: ' Slight 

DEPTH TO SEASONAL HIGH WATERTABLE >5' HYDROLOGIC GROUP A 'or B 

1/ 
SUITABILITY AND MAJOR FEATURES AFFECTING SOIL AS RESOURCE MATERIAL 

TOPSOIL: Good to fair GRAVEL: Poor 
SAND: Poor ' ' ROADFILL: Good to fair 

?J DEGREE OF LIMITATION AND MAJOR SOIL FEATURES AFFECTING SELECTED USE 

LOCAL ROADS AND STRE ETS: Slight to moderate 

SHALLOW EXCAVATIONS: Sl i ght 

DWELLINGS: 1I Slight 

SEPTIC TANK FILTER FIELDS: Sllght 

SEWAGE LAGOONS: Moderate 

LICHT BUILDINCS ~ 1/ Slight 

1/ Suitability ratings are good, fair, and poor. 
2/ Limitation ratings are slight, moderate, a~d severe. 
~ Interpretation refers to inherent soil characteristics. Dis­

turbance of soil or improper compaction may alter foundation 
supporting characteristics of soil. 



, 
W 
N , 

• • • • • • • • t • • 
r r 

INTERPRETATIONS FOR TAXONOMIC UNIT 8 

ESTIMA TED PHYSICAL AND CHEMICAL PROPERTIES 

HAJOR COARSE PERCENTAGE LESS THAN 3 INCHES 
SOIL CLASSIFICATION FRACT. PASSING SIEVE NO. ---
HORIZONS > 3 IN. AVAILABLE 
(INCHES) % PERHEA- WATER SOIL ~ITr SHRINK- POTENTIAL 

USOA BILITY CAPACITY REACTION (E x 10 SWELL FROST 
TEXTURE UNIFIED AASHO .. 10 4O 200 LL PI (in.lhr) (In/ln) (pH) @2S· ) POTENTIAL ACTION 

0-60* Stratified SC A-6 100 100 80 ... 90 35~55 .6-2 .14-~16 low to mod 
sl,scl,cl mod 

: 

DEPTH TO BEDROCK CR HARDPAN: ;> 5 I FLOOD HAZARD: slight· 
: 

DEPTH TO SEASONAL HIGH WATERTABLE> 5 t HYDROLOGIC GROUP 'A or B 

1/ . . 
- SU IT ABILITY AND MAJOR FEATURES AFFECTI NG SOIL AS RESOURCE MATERIAL 

TOPSOIL: Fair GRAVEL: Poor 
.. 

SAND: Poor ROADFILL: Good to fair 

2/ DEGREE OF LIMITATION AND MAJOR SOIL FEATURES AFFECTING SELECTED USE 

LOCAL ROADS AND STREETS: SEPTIC TANK FILTER FIELDS: 

Slight to moderate 
SHALLOW EXCAVATIONS: Slight SEWAGE LAGOONS: 

DWELLINGS: ~ Slight LICHT BUILDINCS: 

*Because this soil is so stratified, interpretations for individual 
horizons have not been made. Interpretations are based on the average 
profile texture which is sandy clay loam .. 

Slight 

Moderate 

~ Sli ght 

1/ Suitability ratings are good, falr, and poor. 
Z/ Limitation ratings are slight, moderate, and severe 
'jj Interpretation refers to inherent soil character-

istics. Disturbance of sbil or improper compaction 
may alter foundation supporting characteristics of 
soi 1 . 
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INTERPRETATIONS FOR TAXONOMIC UNIT 9 

ESTIMATED PHYSICAL AND CHEMICAL PROPERTIES 

HAJOR COARSE PERCENTAGE LESS THAN 3 INCHES 
SOIL CLASSIFICATION FRACT. PASSING SIEVE NO. ---
HORIZONS > 3 IN. AVAILABLE 
(INCHES) ~; PERHEA- WATER SOIL ~ITr SHRINK- POTENTIAL 

USDA BILITY CAPACITY REACTION (E II 10 SWELL FROST 
TEXTURE UNIFIED AASHO <I 10 <10 200 LL PI (In.lhr) (Inlln) (pH) @2S· ) POTENTIAL ACTION 

0- 3 gscl GC orSC A-4 5 75 2-6 .11-.13 low mod 

3-60 vgscl GM A-2 10 25 6'-20 .05-.07 low low 

DEPTH TO BEDROCK r.R HARDPAN: >5 I " FLOOD HAZARD: Slight 
DEPTH TO SEASONAL HIGH WATERTABLE > 51 HYDROLOGIC GROUP B' 

Jj SUITABILITY AND MAJOR FEATURES AFFECTING SOIL AS RESOURCE MATERIAL 
TOPSOIL: Poor GRAVEL: Fair to poor 
SAND: Poor ROADFILL: Good 

2/ DEGREE OF LIMITATION AND MAJOR SOil FEATURES AFFECTING SELECTED USE 

LOCAL ROADS AND STREETS: Slight 

SHALLOW EXCAVATIONS: MOderate to severe - ~Slae--s- lTIay -cave 

DWELLINGS: 'ij Slight 

SEPTIC TANK FILTER FIELDS: Slight 

SEWAGE LAGOONS: Severe " 

-

LIG1IT BUILDINCS: 'ij Slight 

1/ Suitability ratings are good, fair, and poor~ 
2/ Limitation ratings are slight, moderate, ~nd severe. 
l! Interpretation refers to inherent soil characteristics. Dis­

turbance of soil or improper compaction may alter foundation 
supporting characteristics of soil. 
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INTERPRETATIONS FOR TAXONOMIC UNIT 10 

ESTIMA TED PHYSICAL AND CHEMICAL PROPERTIES 

MAJOR COARSE PERCENTAGE LESS THAN 3 INCHES 
SOIL CLASSIFICATION FRACT. PASSING SIEVE NO. ---
HORIZONS > 3 IN. AVAILABLE 
(INCHES) .' PERMEA- WATER SOIL SALiNITr SHRINK- POTENTIAL 

" 
USDA BILITY CAPACITY REACTION (E~ 10 SWELL FROST 

TEXTURE UNIFIED AASHO 04 10 040 200 LL PI (In.lhr) (In/ln) (pH) @2S' .> POTENTIAL ACTION 

0-10 sl SM A.-2 100 100 60~70 30..40 2 .. 6 .11-.13 low mod 

.10-20 gscl SC A~6 .6~2 .12-.14 low-mod mod 

20~45 cl~y CH A~.] 100 100 SO-10C 75-9: ,06 .. ,2 .14-,16 high mod 

45-53 sha ly matE rial 

DEPTH TO BEDROCK r.R HARDPAN: 45" to Sh~lY material FLOOD HAZARD: Slight 
DEPTH TO SEASONAL HIGH WATERTABLE > 5' HYDROLOGIC GROUP A 

J}SUITABllITY AND MAJOR FEATURES AFFECTING SOIL AS RESOURCE MATERIAL 
TOPSOIL: Fair to poor 
SAND: Poor 

y 
LOCAL ROADS AND STREETS: Fqir 

SHALLOW EXCAVATIONS: Mdt o er~ e 

DWELLINGS: II Severe - high 

GRAVEL: Poor 
ROADFILL: Poor 

DEGREE OF LIMITATION AND MAJOR SOIL FEATURES AFFECTING SELECTED USE 

shr;nk .. swell 

SEPTIC TANK FILTER FIELDS: Severe 

SE:WAGE LAGOONS: Slight 

LIGHT BUILDINGS: '}j Severe -. high shrink-swell 

1/ Suitability ratings are good, fair, and poor. 
2/ Limitation ratings are slight, moderate, ~nd severe. 
Jj Interpretation refers to inherent soil characteristics. Dis­

turbance of soil or improper compaction may alter foundation 
supporting characteristics of soil. 
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DISCUSSION AND RECOMMENDATIONS 

Most of the soils inventoried at Hubbell Trading Post that were culti­

vated in the past are well suited for irrigated agriculture. Most soils 

outside the area of past cultivation are poorly suited for irrigated 
agriculture. Most of the soils that were used for cropland would classify 
as class I or class II land when irrigated. 

It is recommended that the Hubbell Trading Post (National Park Service) 

enter into a cooperative agreement with the nearest Soil and Water Resource 
Conservation District. This will make available USDA Soil Conservation 

Service (SCS) technical people for the development of a. conservation farm 

plan~ The SCS may furnish assistance in the redesign of the irrigation 

system, cropping system, and soil conservation measures. If this assistance 

is not available through the SCS, then a private consultant could be re­

tained to develop conservation, irrigation and agronomic standards and 
specifications. 

The area mapped as map uni"t 2 in the northwest part of the property is 

somewhat fragile due to the high clay contents and slope. This area has 

accelerated soil erosion in progress. This area should be fenced as soon 

as practical to "exclude livestock grazing. Off-road vehicle traffic in 
this area should be prohibited and foot traffic should be kept at a mini­

mum. 

The area along the river mapped as BC should also be protected from grazing 
and surface traffic where possible. Care should be exercized in not allow­

ing any tail water from the cropland to flow across this area. 

Streambank erosion is a problem at certain points along the Pueblo Colorado 

River. These areas should be stabilized where possible with wire-and-rock 

or wire-and-brush structures. Here again, the SCS may be able to provide 

valuable assistance in this regard . 

-35-



., 

., 

.. 

., 

.. 

.. 

., 

• 

• 

Map 
Number 

IDENTIFICATION LEGEND 

Mapping Unit 

1 Riverwash-------------------------------------~------------------
2 

3 

4A 

48 

5 

6 

7 

8A 

88 

8C 

9 

10 

Taxonomic Unit 2 clay, 10 to 35 percent slopes------------------­
Taxonomic Unit 3 sandy clay loam, 0 to 3 percent slopes---------­
Taxonomic Unit 4 clay, 0 to 3 percent slopes--------------------­
Taxonomic Unit 4 
Taxonomic Unit 5 

Taxonomic Unit 6 
Taxonomic Unit 7 

complex, 0 
sandy clay 
sandy clay 
sandy clay 

to 3 percent slopes-----------~-----­
loam, 3 to 7 percent slopes---------­
loam, 3 to 8 percent slopes---------­
loam, 1 to 4 percent slopes---------­

Taxonomic Unit 8 clay loam, 1 to 4 percent slopes---------------­
Taxonomic Unit 8 sandy loam, 1 to 4 percent slopes--------------­
Taxonomic Unit 8 sandy loam, 3 to 8 percent slopes--------------­
Taxonomic Unit 9 gravelly sandy clay loam, 3 to 7 percent 
slopes-----------------------------------------------------------
Taxonomic Unit 10 sandy loam, 1 to 4 percent slopes--------------

Letters circled in red indicate soil type locations . 
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