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Why is the gsite evaluation important?

How suchfarmstead practi cesaspesti cidehandling or manuremanagement affect ground-
water dependsin part onthephysical characteristicsof your farmstead site: soil type,
bedrock characteristicsand depthto groundwater. That’ swhy eval uating thesoilsand
geol ogiccharacteristicsof your farmsteadissuchanimportant stepin protectingthe
groundwater youdrink.

What'’s involved in completing this evaluation?

Thisevauationhasfour parts:

Part 1. Evaluatingyour soil typeand depth
Part 2: Evaluating subsurfaceand geol ogicmaterids,
along with depth to groundwater
Part 3: Determiningyour overad | Steevauationranking
(combining parts 1 and 2)
Part4: Doing afarmstead diagram (optional)

Gettingtheinformationto completeparts1and 2will requireass stancefromoutside
sources, suchasyour county Soil Conservation Service(SCS) or Extension office. How
longthistakeswill vary dependingonavailability of informationinyour county. Onceyou
havetheinformation, though, it shouldtakeabout an hour tocompletethefirstthreeparts
of Worksheet#11. (Thefarmstead diagramwill takeadditional time.)

If someof theinformationyouneedisn’ treadily availabl e, theworksheet containsinstruc-
tionsonhow to proceed. Themoreinformationyou can get, thebetter; but someinforma-
tionisbetter thannoinformation.

How do soils affect the potential for groundwater contamination?

Sail characteristicsarevery importantindeterminingwhether acontaminant breaksdownto
harmlesscompoundsor |eachesinto groundwater. Becausemost breakdown occursinthe

soil, thereisagreater potential for groundwater contaminationinareaswherecontaminants

areabletomovequickly throughthesoil.

*Sandy soilshavelarge* pore”’ spacesbetweenindividua particles, andthe
particlesproviderelatively littlesurfaceareafor “ sorption,” or physical
attachment of most contaminants. Largeamountsof rainfall canpercolate
throughthesesoils, and dissol ved contaminantscan moverapidly down
For glossary, through thesoil andintogroundwater.
See page
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*Clay soils, ontheother hand, aremadeup of extremely small particlesthat
dow themovement of water and dissol ved contami nantsthroughthesoil .
Contaminantsal sostick tightly toclay surfaces.

Whileheldsecurely to soil particles, contaminantsare broken down by bacteriaand other
soil organismsand by chemical reactionswithmineralsand natural chemicalsinthesoil.
Most of thischemical and biological breakdowntakesplaceintheloose, cultivated surface
layers, wherethesoil tendsto bewarm, moist, higher inorganic matter andwell aerated.

Finaly, soil organic matter isimportantin hol ding contaminants. Soilshighinorganic matter
providean excellent environment for chemical and biological breakdown of thesecontami-
nants—beforethey reach groundwater.

Thenatura purificationcapability of thesoil islimited. Under certainconditions, heavy
rainfall and chemical spillsmay exceedthesoil’ spurificationcapacity, alowingleachingto
occur. Insuch cases, thesubsurfacegeol ogic materia and thedistanceacontaminant must
travel togroundwater areimportant factorsin determining whether acontaminant actually
reachesthegroundwater.

Itisalsoimportant to remember that somecontaminantswill not break downat all, no
matter how longthey areheldinthesoil.

How do subsurface and geologic materials =
affect the potential for groundwater contamination?

New Mexico soilswereformedinwater deposited sediments, weathered and disintegrated
bedrock materials, and bedrock. Thedepth of thesesurficial depositsrangesfromzeroto
hundredsof feet.

Depthtogroundwater isimportant primarily becauseit determinesnot only thedepth of
materia throughwhichacontaminant must travel beforereachinganaquifer but alsothe
timeduring whichacontaminantisin contact withthesoil. Asaresult, wheresoil and
surficial depositsarefairly deep, contaminantsarelesslikely toreachgroundwater.

Bedrock geol ogy influencesgroundwater pollutionwhenthewater tableisbel ow
thebedrock surface. Sedimentary rockshaveawiderangeof permeability—fromhighly
permeabl efractured dolomiteto nearly impermeablesha esand crystallineformations.
Movement of pollutantsinfractured limestoneor dolomiteisunpredictabl e, and pollutants
canreadily spread over largeareas. Wherebedrock material containssignificant cracks
andfractures, thedepth and characteristicsof sail

andsurficia geologicdepositslargely determinethepotentia for groundwater
contamingtion.

A word of caution
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Aswiththeresultsof theprevious 10 assessment worksheets, usetherankingsfromthis
worksheet cautioudly. Many factorsaffect whether or not acontaminantwill leachto
groundwater. Thereisnoguaranteethat a“low-risk” sitewill beuncontaminated—or that
groundwater will becomecontaminated at a“ high-risk” site. Thetypeof contaminant
involved, how you handleand storepotentia contaminants(suchaspesticidesand manure),
thelocation and maintenanceof your well, and many other factorscan affect thepotentia
for groundwater contamination.



Part 1: Evaluating the Soil on Your Farmstead

Tocompleteyour soil evaluation, youwill need acopy of your county’ ssoil survey report.
Thisreportisavail ableat most county officesof SCSor Extension Service.

Step 1: Start by locating your farmstead ontheageria photosinthesoil survey, note
the soil mapping unit indicated on the photo, and look up information related
tothat soil inthewritten sectionsof thesoil survey report.

If you havemorethan onesoil mapping unit onyour farmstead, rank each
soil individually usingthisworksheet. Transfer soil mappi ng unit boundary
linesfromthesoil survey tothefarmstead diagram onpage 14.

Theserankingsdescribesoil innative, undisturbed conditions. If your
farmstead soil hasbeen altered by human activitiessuchastiling or ditching,
contact your county Extensionagent or your SCSofficefor assistance.

Don'’tskipany partsof theworksheet. If youarenot familiar withusing soil surveys, you
may need hel pcompleting Part 1. Ask your county Extensionagent or your SCSspecialist
tohel pyoufindthefollowinginformation:

L ocation of your farmstead onthemap and aerial photographsprovidedin
thesoil survey report.

*Thesoil mapping unitand soil seriesfromthelegend providedinthesoil
survey report.

*Thesoil seriesand/or soil mapping unit, including theprofiledescription, as
well asany other informationinthereport regarding depthto bedrock, depth
towater, or organic matter content.

*Theclassfication of thesoil series, includingfamily, subgroupandorder.
Soil surveys published before1965will notincludethesoil classification.
Y ou' | havetoget thisinformationfromyour county Soil Conservation
Serviceoffice.
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Step 2: Withthisinformationinhand, you areready torank your soil accordingto
seven characteristics. For each of theseven characteristicsintheleft col-
umn, findinformation about your soilsinthesoil survey. Then, matchyour
soil descriptiontothedescriptioninthemiddlecolumnto determineyour
score. (For example, if thesoil survey tellsyouthat thetextureof your soil
isaclay loam, your scorefor that category would be8.) Enter your score(s)
inthespace(s) indicated.

SOIL

CHARACTERISTICS

For characteristics 1-6athat follow, consult thesoil profiledescriptionand
text, andthesoil mappingunittextinthe® Descriptionof theSoils’ section
of your county soil survey.

Score
1. Texture of loam, siltloam, sandy clay loam, silt 9
surface
(A horizon) clay, sandy clay, silty clay, clay loam,
sity clayloam 8
loamy finesand, loamy very finesand, 4
finesandy loam, very finesandy loam
sand, loamy sand, sandy loam, organic 1

materias(al“ O” horizons), andall
textural classeswith coarsefragment class
modifiers(suchas” gravellyloam”)

Y our score(s)
soil #1 soil #2 soil #3

2. Texture of
subsoil
(B horizon.

If thereis

noB horizon,
considerthe
character of
materidswithin
approximately
2feetbelowthe
Ahorizon.)

clay, sandy clay, silty clay, it 10

sandy clay loam, loam, siltloam,clay 7
loam, silty clay loam

loamy finesand, loamy very finesand 4
finesandy loam, very finesandy loam

sand, loamy sand, sandy loam, organic 1
materials, andall textural classeswith
coarsefragment modifiers(suchas
“gravellyloam”)

Y our score(s)
soil #1 soil #2 soil #3



Score

3. pH-Surface 6.6 or greater (the A horizon 6
(A horizon) description will include one of the
followingterms: neutral, mildly dkaline,
moderately dkaineor strongly dkaline)

lessthan 6.6 (theA horizondescription 4
will includeoneof thefollowingterms:
dightly acid, moderately acidor strongly

acid)
Y our score(s)
soil #1 soil #2 soil #3
4. Depth of soil greater than60in. 10
solum (depth of
A and B horizons, 40-60in. 8
minusinches of
erosion from 30-40in. 5
surface layer noted
in soil survey lessthan 30in. 1
description)
Y our score(s)
soil #1 soil #2 soil #3
5. Sail well drained 10
drainage
class well tomoderately well drained 7
moderately well drained 4
somewhat poorly, poorly, andvery
poorly drained; somewhat excessively
andexcessvely drained 1
Y our score(s)
soil #1 soil #2 soil #3
6. Permeability of

subsoil horizon

a. If your soil seriesdescription indicatesthat bedrock isfound
within20inchesof thesurface, or if bedrockispresentin
thesoil mapping unitwithin40inchesof thesurface, usethe

followingranking:
bedrock at 2040 inches 3
bedrock within20inches 1
(Record score on next page.)
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For 6band 7, consult thetable* Classification of Soil Series’ inyour soil survey.

b. For soilsother thanthoselisted in 6a, look inthe*family” column of the
“Classficationof Soil Series’ table. Todeterminepermesability of the
subsoil horizon, usetheparticle-sizeclassinthiscolumnandfind therank for
it below. If thereismorethan oneparticle-sizeclass(suchas"fineslty”
over “sandy” or “ sandy-skeletal” ), choosetheunderlying material (suchas
“sandy” or “ sandy-skeleta”). If your soil survey waspublished before 1965,
seeyour SCSspecialist for assistance.

moderately low, low to very low (fine, 10
veryfine, clayey, clayey-skeletd)

moderate(fineloamy, fineslty, 8
coarseslty, loamy-skeletal)

high (sandy or sandy-skeleta, coarseloamy) 3

very high(coarsesand, fragmental, 1
sandy; or psammentic suborder)

Y our score(s)

soil #1 soil #2 soil #3
7.Organicmatter  a. If the” Classification of Soil Series’ table classifies

content your soil seriesasHistosols, Aquic suborder, or
Aphorizon Lithic, Aquollicand Aquicsubgroup, usetheranking

or 06" depth “1.” (Theseareorganic soils, wet soilsor soilswithless
fromsurface than 20inchesof material over bedrock. Seeacounty

specidistif your soil fallsinto oneof thesecategories.)
OR

b. If your soil doesnot fall into the above groups, obtain
theorganic matter percentagefromasoil test report for
your farm, thechart of “ Soil PropertiesSignificant to
Engineering” foundinsomesoil surveys, or your
county SCSoffice. Y oucanfindthesoil order for your
soil seriesinthe” Classification of Soil Series’ table.

Organic OR all
matter (%) order
high (4-10%) 10
Mallisols 8
medium (2-4%) 7
moderaey Alfisols 5
low (1-2%)
low (0.5-1%) Inceptisols, 3
Entisols
very low (lessthan Aridisols 1
0.5%)
Y our score(s)

s0il #1 soil #2 soil #3

(Lower your score by one level if the soil mapping unit description
in the Soil survey indicates erosion, unless you take organic
matter from soil test results.)




Step 3: Addyour seven scorestogether
for each soil you ranked. TOTALS

s0il #1 soil #2 soil #3

Step 4: Inthebox bel ow, find your scoreinthelisted rangesintheleft column. Then
identify your soil’ s“potential to protect groundwater” andfindtherank

number assigned toyour score.
Total Score Soil’ sPotential ToProtect Rank
Groundwater
51+ Best 4
41-50 Good 3
31-40 Margind 2
0-30 Poor 1

Step 5: Enter rank number(s) here: SOIL #1 RANK

SOIL #2 RANK

SOIL #3 RANK

Step 6: Understand your soilsranking(s).

A soil with morethan 50 points(ranking #4) probably isadeep, medium-

or fine-textured, well-drai ned soil which contains4- 10 percent organi c matter.
Potential contaminantsmoved owly throughthesoil, alowingthemtobe-
comeattachedtosoil particles. Sunlight, air and microorganismsthenhave
thepotential to break downthecontaminantinto harmlesscompounds. The
groundwater contaminationrisk level islow.

A soil with ascoreof 30 or less(ranking #1) isprobably acoarse, sandy,
extremely well-drained soil withlessthan 1 percent organicmatter. Such
asoil would enablemost contami nantsto moverapidly downtowardthe
water table.

Overdl, thehigher your ranking number, themorelikely that your soil
conditionswill helptoreducetherisk of groundwater contaminationfrom
farmstead practices.

Part 2: Evaluating Subsurface
and Geologic Materials on Your Farmstead

Thispartlooksat thesubsurfaceand geol ogic materia sheneathyour farmstead’ ssoils.
Completingtheworksheet will giveyouamuch clearer pictureof your site’ spotential for
keeping pollutantsout of groundwater.

For exampl e, thesoil eval uation might haveindicated amoderate potential for
protecting groundwater. However, if thesoilsarefairly shalowandlie

over fractured bedrock, thepotential for groundwater contaminationat the
siteisprobably higher thanindicated by thesoil evaluationalone.
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Thispartrequiresonly twoitemsof information: your site’ ssubsurfacegeol ogic material and
depthtogroundwater. Unfortunately, information on subsurfacegeol ogicmaterial, aswell as
depthtowater, isoftendifficult toobtain:

*Itissometimesavail ablefromthesoil survey report, dthoughthisdiffers
from county to county.

*Y oucanalsoobtainitfromyour well constructionreport. If thewell in-
staller filled out thereport and submittedit correctly, it shouldbeonfile
withthe State Engineer Office(See Contactsand References).

*Y oucanfindadditional informationfrom other well constructionreportsin
your area, hydrogeol ogical reportsand groundwater flow maps. Theseare
generalized maps, though, and may not accurately reflect thedepthto
groundwater or direction of flow at your farmstead. Check withtheU.S.
Geologica Survey ortheNew Mexico Water ResourcesResearch Institute
(SeeContactsand References).

Published geol ogical reportsfor your county may show thetypeof geologic
material inyour area.

Try nottoskipany stepsinthispart. Ask your county Extension agent or your SCS
specidisttohe pyougather theinformationand provideass stanceincompl eting Part 2.

If theinformation for thispart isnot available, though, you may skipto Part 3 on page
10. Theinstructionswill tell you how to proceed without it.

Step 1: Findtheinformationyouneed—fromthesoil survey, well construction
reportsor Geol ogica Survey reports—toidentify 1) thegeologicmaterials
beneathyour farmstead; and 2) depthto groundwater.

Step 2: Matchtheinformationonyour site’ sgeol ogy to oneof thedescriptionsinthe
left columnbelow. (Y ouwill bechoosingonly onedescription fromthe
entiretablethat follows.)

If your well construction report describesmorethantwotypesof geologic
material below 5feet, ask for helpinfilling out thissectionfromyour county
Extensionor SCSoffice.

Step 3: Whenyou havechosen thedescriptionthat best matchesyour site’ sgeol ogy,
read acrosstotheright until you get to theappropriate” depth to ground-
water” for your siteand circlethat scorefor your farmstead.

For exampl e, you may determinefromyour well constructionreport that
geologic material beneathyour farmstead consistsof 30feet of coarse-tex-
tured, unconsolidated material over fractured limestonebedrock, and that
depthtogroundwater is15feet. Looking downtheleft column tofindyour
category, andthen going acrosstotheright, you seethat your rank is* 1.”



This sheet replaces page W11.9 in the New Mexico Farm-A.Syst Farmstead Assessment System.

Geological Material Depth to Groundwater

(morethan 5feet below ground) (in feet)

0-10' 11-30' 31-50' More than 50'

*Fine-textured materials
(morethan45' of materials)

silt,clay orshae 3 3 4
Unweathered or unfractured 2 2 3
metamorphic,igneous, limestoneor
sandstone
*Medium- to fine-textured, unconsolidated
materia sover fractured bedrock
33-45'of materials 2 2 3
21-32' of materials 1 1 2
620" of materias 1 1 2
0-5' of materials 1 1 1
*Coarse-textured, unconsolidated materias
over fractured bedrock
33-45'of materials 1 1 2
21-32' of materials 1 1 1
0-20'of materials 1 1 1
«Sand and gravel (morethan 45' of materials)
greater than 12%silt or clay 1 1 2

(sorted)
lessthan 12% silt or clay (sorted) 1 1 1

*Karst, highly permeable or fractured 1 1 1
rock (morethan45' of materials)

PNNW

miningaranking for such situationsrequiresajudgment call.

Theremay beother situationsthat do not fall into theabove categories(such
asunconsolidated material sover limestone/shal e/sandstone sequence). Deter-
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Step 4: Enter your circled number here: SUBSURFACE RANK

Step 5: Understand your subsurfaceand geol ogy ranking. Thetablebel ow shows
what your rank means.

Rank Level of Risk of
Groundwater Contamination

Low
Low/moderate
High/moderate
High

RPNWS

A ranking of “4" showsthat thesubsurfacematerial hasthebest potential to
protect groundwater. Thismaterial hassmall porespaces, groundwater isat
least 10feet fromthesoil surface, andtherisk of groundwater contamination
islow.

A rankingof “1” indicatesamateria with poor potential to protect
groundwater. Itslarge porespacesallow contaminantsto movedownward
easly, increasingtherisk of groundwater contamination. Inhighly fractured
rock orinvery coarse-textured, unconsolidated material s, thedepthto ground-
water doesn’ t seemto matter, because somecontaminantswill flow through
theporespaceswithvery littleslowdown.

Overall, thehigher your ranking number, themorelikely that your farm-
stead’ sgeol ogic conditionsand depthto groundwater will helptoreduce
therisk of groundwater contaminationfromfarmstead practices.

Part 3: Combining Your Farmstead’s

Soil and Subsurface/ Geologic Rankings

WI11.10

Combiningtherankingsfrom parts1and2will provideyouwithagood overall ranking of
your farmstead site’ spotentia to keep pollutantsfrommoving downtogroundwater.

Step 1: Transfer your boxed rankingsfromthesoil evaluation (Part 1, page7) and

thesubsurface/geol ogicevaluation (Part 2, above) totheboxesbel ow:

Sail #1 Rank Subsurface Rank

Soil #2 Rank

Soil #3 Rank




Step 2: Thetablebelow showstheoverall level of groundwater contaminationrisk

Step 3: Look abovethesequenceyoucircledtofindyour risk level and your ranking.

Step 4:

Step 5:

associated withyour farmstead siteconditions. Find your two numbers
written in thecor r ect sequence (soilsrank-subsurfacerank) andcircle
the sequence.

LEVEL OF RISK
Low Risk Low-ModerateRisk High-ModerateRisk High Risk

(Rank 4) (Rank 3) (Rank 2) (Rank 1)
1-4 1-3 2-2 1-1
2-3 3-2 4-1 1-2
2-4 4-2 2-1
3-3 3-1
3-4
4-3
4-4

(For example, if your numbersare 3-2, your siteisinthelow-moderaterisk
columnandyour rankingis3.)

Enter your combinedranking here. COMBINED RANKING #1

(If you calculated morethan one
soilsranking, calculateacombined COMBINED RANKING #2

rankingfor eachsoilsranking.)

COMBINED RANKING #3

Understandyour combinedranking.

Ingenera, asitewithacombined ranking of 4 (low groundwater pollution
risk) will haveasoil with agood capacity to hold and break down contami-
nants. ltssubsurfaceconditionswill al sokeep contaminantsfromreaching
thewater table. Under certain conditions, however, suchasspills, poor
management and heavy rainfall, contaminantsmay reach groundwater.

Ontheother hand, if you carefully manageasitewithacombined ranking

of 1 (highgroundwater pollutionrisk), youmay not affect your drinking
water. Both sitechar acteristicsand your management practicesar e of
equal importance.

Y our threesiteranking numbers(soilsranking, subsurfacerankingand
combinedranking) will beusedagainin Worksheet #12. They will be
combinedwithyour risk rankingsfor specificactivitiesfromthe 10 assess-
ments(such aspesticidehandling) to giveyouamoreaccurate assessment
of potential groundwater contaminationonyour farmstead.

If youhavemorethan onesoil onyour farmstead, youwill needtotransfer
individual soil rankingsand combined rankingstoWorksheet #12. Itwill be
especialy important for youto completePart 4 of thisworksheetif you have
morethan onesoil onyour farmstead, sothat you canlink particular site
vulnerability witheachfarmstead activity.

You may now proceed with Part 4 of this worksheet, or you may go directly to
Worksheet #12.
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Part4: Learning More About Your Site

Sketchingadiagram of your farmstead can provideuseful informationto hel pyou under-
stand how thephysical layout and sitecharacteri sticsof your farmstead may contributeto—
or lessen—theeffectsof poss blecontaminantsreaching your

drinkingwater.

Thediagram can show thelocation of wells, septicdrainfields, manurestoragearess,
directionof groundwater flow, surfacewater, buildings, and other activitiesthat may con-
tributepotential contaminants. Alongwiththesoil and subsurfaceeva uations, thediagram
will hel p point out aspectsof your farmstead that may present ahazard

toyour drinkingwater.

Step 1: Beginby looking at the samplediagram on page 13.

Step 2: Thendiagramyour farmstead ontheblank grid provided on page 14.
Includeall of thefollowingthat apply toyour farmstead:

«all buildingsand other structures(home, barn, machineshed)
swellsand unusedwellsor windmills

esepticsystem (tank, dry well, absorptionfield and/or ditch)
scowyard/livestock yard

*manurestorage(temporary and permanent)

eunderground petroleum storagetank

«above-ground petroleum storagetank
spesticideandfertilizer storage, handlingand mixingareas
slagestorage

*milkhousewastedisposal system (tank, fieldand/or ditch)
sfarmdumps

svehiclemaintenanceareas

sliquid disposal areas

otiles, surfaceintakesand openditches

Y ou can usethesamediagramtoindicate surfacewater (pondsand streams),
directionof landd ope, groundwater flow, andthedifferent soil typesfound around your
farmstead. Generally, groundwater foll owssurfacetopography and movesdownhill to-
wardssurfacewater.

Step 3: Useyour diagramto notewhichactivitiesor structuresonyour farmstead
haveagreater likelihood of alowing contaminantsto reach groundwater.
Thisinformation should hel p prepareyou to makebetter decisionsabout
your farmstead activitiesand structuresand how they might beaffecting
your drinkingwater.

Whenyou' vecompleted thediagram of your farmstead, go ontoWorksheet #12.

Written by Kim Catesand Fred Madison. Revised by CurtisMonger, Assistant Professor, Department of
Agronomy and Horticulture, New Mexico State Univer sity.
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SAMPLE FARMSTEAD DIAGRAM
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YOUR FARMSTEAD DIAGRAM
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Glossary

Site Evaluation

These definitions may help clarify some of the terms used in Worksheet #11.

I gneous: Rock formed by cooling and solidificationof liquid partsof therock portion
of theearth.

K ar st: Topography formedover limestoneor dolomitewheretherearesinkholes,
cavernsandlack of surfacestreams.

M etamor phic: Rock formed by recrystali zation of igneousor sedimentary rock under
great pressureand heat, and by meansof chemical reactions.

Organicmatter : Matter contai ning compoundsof plant or animal origin, measured by
organiccarboncontent.

Permeability: Thequality that enablessoil totransmitwater or air.

Soil classification: A shorthand systemto providedetail ed soil descriptions. Includessuch
groupingsasorder, suborder, subgroup and family.

Soil drainageclass. Theconditionsof frequency and duration of periodsof saturation
or partial saturationthat existed during thedevel opment of thesoils, asopposedto
human-altered drainage. Different classesaredescribed by suchtermsasexcessively
drained, well-drained and poorly drained.

Soil horizon: A layer of soil, approximately parallel tothesurface, that hasdistinct charac-
teristics, suchascolor, structureandtexture. Describedin shorthand formby | etters, such
asA, BandC.

Soil mappingunit: A soil or combination of soilsdelineated onamap and, wherepossible,
named to show thetaxonomicunit or unitsincluded.

Soil series: Thebasicunit of soil classification, consisting of soilsthat areessentialy alikein
all mgor profilecharacteristics.

Soil solum: Theupper and most weathered part of thesoil profile, consisting of the
AandBhorizons.

Soil textur e: Therelativeproportionsof thevarioussoil separates(sand, siltand clay)
inasoil. Described by such termsas sandy loam and silty clay.

Subsoil: TheB horizon, roughly the part of the solum bel ow thedepth of plowing.
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