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The purpose of this writing is to sumarize and record sane of the teach
ings in soil survey interpretations conducted during May and June of 1977 at 
the Southeast Asian Regional Center for Graduate Study and Research in Agricul
ture (SEARCA) and the University of The Philippinec at Los Banos in cooperation 
with the University of Hawaii and the Bureau of Soils, sponsored by the Agency 
for International Development. These teachings build upon the ccumonality of 
experiences of transfer of technical concepts in improving uses of soils that 
thie author has gained in New York State (Olson, 1974), Latin America (Olson, 
1975), Australia (Olson, 1976), and in other places. Few areas of endeavor of
fer so many opportunities to improve the lives of people as do soil survey in
terpretations; hopefully these few words and references will inspire the par
ticipants in this training course to pursue the application of soil information 
and maps in innovative and imaginative programs in land use planning for the 
future. 

Soil survey interpretations consist of using soil maps and soil informa
tion for practical benefits to the people living in those areas. Publication 
of many copies of soil survey reports and active programs in helping people 
use soil maps are absolutely essential (Olson, 1977b). The benefits to be 
realized fran investments in soil surveys and soil survey interpretations are 
tnly enormous; it is a statement of fact that the soil survey "is one of the 
soundest investments of public funds that can be made" (Simonson, 1974). Sur
veys ot benefits in use of soil information for ten communities in Massachusetts
 
showed more than $110 benefit for each dollar expended for soil surveys. More 
than $25,000 was saved by using soil information in an airstrip extension; 
$105,600 was saved where the soil map showed a municipal sewer systen was not 
needed; $250,000 was saved where septic tanks were not built on poor soils; 
$500,000 was saved in selection of a school site with the soil map; and so on 
(Simonson, 1974). Yn New York State recently, use of soil maps probably saved 
the state taxpayers $5,000,000 in a single court case claim against the state; 
soil nips frcrn Chenango and Delaware counties were used to show the ubiquitous 
character of sand and gravel throughout the region and to prove that a 10-acre 
kame is not a unique feature. On South Hill near Ithaca, a $235,000 mistake 
in cost estimation for a sewer line excavated in bedrock was made because the 
soil survey was not used; the engineer making the cost estimation could have 
easily obtained the soil information he needed from the published soil survey. 
In general, benefits from uses of soil surveys increase as land use intensity 
increases. In the United States, with detailed soil surveys, costs of the sur
veys are about $1/acre and the soil surveys are useful for at least 25 years. 
Benefits from uses of soil surveys are about $0.20/acre/year for forest, range, 
and recreational land; about $1/acre/year for cropland; about $5/acre/year for 
irrigated land; and probably more than $250/acre for land being converted fram 
farm to urban uses (Klingebiel, 1966). Relative costs and benefits frm uses 
of soil surveys are applicable to any area in Southeast Asia or elsewhere; can
monly adequate recognition is not given to soil surveys and they are not assigned 
the high priorities they deserve. On the other hand, national priorities could 
be assigned on the basis of soil surveys (along with other information) and proj
ect feasibility can be determined on the basis of soil properties as in work of 
the Bureau of Reclamation in the Mekong Basin (USBR, 1970).
 

Excellent information is becoming available about uses of soil surveys-
as more surveys are published and used more widely. The book edited by Bartelli 
et al. (1966) reviews work in soil survey interpretations in the USA for planning 
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and other uses--including uses of soils in urban design, for tax assessments,
 
in zoning, for recreational applications, for agricultural productivity eval
uations, and in research and educational programs for improvement of the in
terpretations. The book by Mclarg (1971) excellently outlines how a planner
 
perceives soil information in the total perspective of considering all of the
 
factors of the envirorm-ent. Case studies of environmental planning projects
 
are presented for Staten Island (New York), Washington, D. C., and other places.
 
Simonson (1974) collected fifteen papers of works in progress in soil survey in
terpretations in places in the United States, Canada, The Netherlands, Australia,
 
and New Zealand. Techniques described range from interpreting soil mapping at
 
three inches to one mile in mountainous areas (Waterton Lakes National Park in
 
Canada) to using grid borings to depths of seven feet at 250-foot intervals
 
(Edmonton, Canada). Cases are very well presented (Simnson, 1974) about hc
soil surveys provide "opportunities for use of existing knowledge to promote the
 
public welfare." Young (1976) has summarized scme of his experiences in tropical
 
soils and soil surveys; the references listed in this book will be particularly
 
helpful to the participants in this course.
 

The usefulness of soil maps and soil information, of course, depends upon
 
the nature and detail of the soil survey examinations. Reccnarendations usually 
are given to proceed from general mapping to more detailed soil examinations;
 
thus general soil maps (1:1,000,000 or smaller scale) can be used to locate
 
regions with potential for agricultural improvement; detailed soil maps (about

1:50,000 or larger scale) can be made to locate speific areas for farming; and 
highly detailed soil maps (about 1:10,000 scale or larger) can be used to de
sign land leveling procedures and fertilizer practices for small irrigated rice 
plots. The minimal kind of soil information required (in addition to the soil 
map borings) include those data and observations given in Appendix A and B. Of 
particular importance in soil descriptions is the range in characteristics (Ap
pendLx A) which defines the limits for the soil map units delineated in soil sur
veys. Appendix B illustrates description and data for one of the soils of the 
Mekong Basin (USBR, 1970). The characterization and descriptions of the soils
 
are vital for the mapping, classification, correlation, and use (Soil Survey
 
Staff, 1975) of the areas delineated in soil surveys. When good basic soil
 
surveys are made, then those soil maps can be interpreted for many different
 
kinds of uses for agricultural and cTmmunity developmnent. 

Soil survey interpretations generally involve groupings of soil areas for
 
specific purposes. Thus the uses of soil maps are concerned with the designs
 
of the map legends and the soil map ccxple-xities. Orvedal and Edwards (1941) 
have outlined the general principles of technical grouping of soils for agri
cultural uses. Classes of soils must be consistent and mutually exclusive; 
maps and soil groupings can conceivably be of four types--(1) categorically 
detailed and cartographically detailed, (2)categorically detailed and carto
graphically generalized, (3)categorically generalized and cartographically
 
detailed, and (4) categorically generalized and cartographically generalized.
 
Ideally, soils should be interpreted and rated for all uses in any area; Appen
dix C illustrates the ccmputer output form for comprehensive soil survey in
terpretations used for all of the soils in the United States. Comprehensive
 
evaluations of soils are of particular value for planners, because inclusive
 
ratings enable decisions to be made based on quantitative soil factors for al
ternative land uses. Such ratings identify those areas where uses are competi
tive for the best soils, and those areas where certain soils are best suited
 
to a limited number of land uses.
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Land classifications (FAO, 1974) are carnionly made on the basis of soil 
survey interpretations and other informations. Often local farmers have their 
own nomenclature to describe lands of different types. In Bangladesh, for ex
ample, farmers have their own traditional system of land classification (H. 
Brammer, personal ccrmunication) based on land levels in relation to flooding 
which govern the kinds of crops that can be grown. In this traditional systan, 
"highland" (uchu jumi) is land lying above normal flood level which can be used 
for annual or perennial dryland crops (sugarcane, bananas, fruit trees). "Medium 
land" (madhyum jumi) is land flooded up to about six feet deep during the monsoon 
season. "Medium highland" (majhari uchu jumi) is land normally flooded only one 
to three fcet deep during the monsoon season on which transplanted aman paddy 
rice can be grown (aus paddy rice and jute can also be grown on this land before 
the transplanting of the aman crop). "Medium lowland" (majhari nichu jumi) is 
land normally flooded up to three to six feet deep during the monsoon season, 
too deep for rice to be transplanted, but still suitable for broadcast rices 
and jute--broadcast (deep water or floating) aman paddy is the major crop, but 
aus paddy and jute can also be grown. "Lowland" (nichu jumi) is land normally 
flooded up to six to twelve or fifteen feet deep in the monsoon season. Broad
cast aman paddy is th]e only crop that can be grown. Some farmers also recog
nize "bottom land" (khoj jumi), land too deeply flooded (more than 12-15 feet) 
for even deep water aman varieties to be grown, but suitable (insome cases) for 
boro paddy to be grown during the dry season. Depth mnd duration of flooding, 
of course, is not the only land characteristic important to cropping, but it is 
certainly one of tJe most important considerations for use of some areas in 
Bangladesh. When water control can be improved, then soil factors will become 
relatively more important in managing these areas foi aqricultural production. 

At the present time, soils are grouped into classes with similar perfor
mance for specific uses--based on the soil properties significant to each use. 
Appendix D illustrates the fifteen groups of soil materials for engineering 
uses in the Unified soil classification system (FAO, 1973). Appendix E illus
trates how these soil groups or classes are combinied with other soil charac
teristics mapped in the survey to make ratings for road construction. Appendix 
F gives the characteristics of soil materials for compacted embankments. These 
soil characteristics, as mapped in the soil survey, are crucial for construction 
of dikes and levees and other structures to control the monsoon floods in cer
tain areas in Bangladesh, the Mekong Basin, The Philippines, and other places, 
in Southeast Asia. Soil mapping and soil characterization should always be an 
important part of any engineering project for area development and improvent. 

For agricultural interpretations of soil surveys, plant performance can 
generally be estimated at least into three classes based on soil surveyors' 
observations--even if no yield date. are available for the soils (Appendix G). 
When some yield data for soils are available, then estimates can be made about 
performance of each soil map unit under different levels of management (Appen
dix 11). All the soil proerties important for each crop should be carefully 
considered. Many crops yield best on the best (deep, nearly level, well drained, 
loamy, permeable, fertile) soils, but some crops will produce reasonable yields 
from soil conditions poor for most other crops. Thus some varieties of millet 
will yield satisfactorily on some shallow, stony, infertile soils; paddy rice 
does well on poorly drained soils; potatoes will tolerate soils of high altitudes; 
cassava will produce fairly well on sandy soils; peanuts prefer sands; coconuts 
will grow on almost pure sands that would support few other crops; sugarcane 
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grows on a wide range of soils, but requires different management practices on 
each; and so on (Young, 1976). In Malaysia, soil requirements and soil toler
ances were determined for each crop and then priorities for developmental plan
ning for different areas were Eormalated fram the soil characteristics (Appen
dix I)--considering also other sociological, political, and econcwic necessities 
(R. Protz, personal ccmiunication). Ideally, yield data should be collected 
from crops on specific soil map units; then yield predictions for soils can be 
very precise (Appendix C; Soil Survey Staff Cmmittee, 1977). Soil ratings for 
agriculture can be refined by segregation of soil characteristics into more than 
three classes (Appendix J)- these refinements are particularly valuable for crop
rotation or intercroppings when different crops with different rooting patterns 
are to be grown on the same soils. Ultimately, the goals are to provide infor
mation on soil potentials considering costs of modification of soils not ideal
 
and amounts of econamic inputs required (Appendix K) as wall as information on 
the soil characteristics and the soil map areas themselves. 

Soil maps are most useful when data can be related directly to soil map
units. Appendix L, for example, illustrates some relationships between soil 
pH and plant zinc content for rice. Presently an awareness program is being
conducted in The Philippines to inform farmers about the yield constraint of 
zinc deficiency to irrigated rice (R. Feuer, personal cammunication). Soils 
testing pH 6.8 and above are likely to be zinc deficient. Vertisols and other 
soils widely used for rice inThe Philippines are pi 6.8-7.0 initially, and in
crease in pH after a few seasons of fertilization and irrigation with waters 
bringing Ca, Mg, and K from other upper parts of the landscapes. Experiments
indicate that ZnO applied to dipped rice seedling roots (costing $2) can yield
five to fifteen sacks more rough rice per acre or hectare (worth $35-$100) on 
soils with pH 6.8 or above. Thus measurement and mapping of soil pH (along

with the other soil characteristics) are of extreme importance. Data on soil
 
variability in the Bicol Ragay Irrigation Project area in The Philippines in
dicate that soil pH is likely to be one of the most reliable soil characteris
tics mapped in soil surveys (Appendix M; Concepcion, 1977).
 

When soils are described, characterized, classified, correlated, and in
terpreted for use--then planners have a poerful tool to assist them in develop
ment and improvement of specific areas. Soils described (Appendix A, B) and 
interpreted for comprehensive uses (Appendix C) can be discussed in relation 
to highly detailed studies on experiment stations (Olson, 1977c) or broad plan
ning aspects on small-scale maps (Appendix N). Soils and soil map units can be 
a basis for further research on soil quality (Fritton and Olson, 1972), a basis 
for watershed management (Kling and Olson, 1975), a basis for farm planninig 
(SCS, 1972), and a basis for ccmunity planning (SCS, 1973). Many additional
 
aspects of the principles of presentation of sol survey data for imnediate use
 
and application will be further elaborated uponthe author during the teaching 
sessions at SEARCA (Olson et al., 1969; Olson, 1971, 1977a,b,c).
 

Crucena (1975) prepared a report excellently illustrating soil interpre
tations for agricultural and camunity development for an area north of Manila 
Bay; sane of his maps are reproduced in Appendix 0 as illustrations. Seasonal 
interpretations for rice were required because soils behave differently at dif
ferent times under different manageent systems. For example, Tagulcd clay
(0.0-1.0%slope, severely flooded) is not suited for irrigated rice in the wet 
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season, but well suited in the dry season. Quingua silty clay loam (0.0-1.0%
 
slopes) is good for non-irrigated paddy rice in the wet season, but poor in 
the dry season due to droughtiness. Quingua soils are fair for highways, roads, 
structures, and airports; other soils aro poor or not suitable due to flooding 
and poor support capabilities; r itings for houses, low buildings, and light in
dustries are scriewhat similar (A:.xmndix 0). Pawing loa, fine sand is a good 
source of roadfill material, and a good source of sand. Good topsoil is found 
at only one area on the sample map (Appendix 0). Such maps as these are excel
lent for planners and others to use, because they locate specific areas and out
line a]ternatives for area developnent and improvcnent (Fdwards et al., 1970). 
Certain areas with unsuitable soils can be avoided, good soils can be developed 
and improved, and fair or poor areas can be modified to make them suitable if 
land pressures demand that. With the expanded and imaginative use of soil maps 
and other information, it should be possible to develop areas in a more rational, 
logical, and efficient manner in the future--for the benefit of both the people 
of Southeast Asia and their environment. 
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Appendix A. Official soil description for the Volusia series. 

Established Series
 
Rev. MGC-RLM-JEW
 
8/9/74
 

VOLUSIA SERIES 

Thv Volusia series 	i, d meinber of the fine-loaamy, mixed, mesic family of Aeric Fragiaquepts. 
Volusia soils typically have very dark grayish brown channery silt loam Ap horizons, grayish
 
brown distinctly mottled channery silt loam A2 horizons and dense dark grayish brown to olive
 

brovn mottled channery silt loam and loam fragipans. 

_Typjfyjijedon: 	 'olusia (channery silt loam - cultivated 
(Colors are for moist soil.) 

Ap -- 0-8" 	 --Very dark grayish brown (IOYR 3/2) channery silt loam, dark grayish brown 

(10YR 4/2) rubbed; weak fine granular structure; friable; many fine roots; 

20 percent coarse fragments; strongly acid; abrupt smooth boundary. (6 to .0 

inches thick) 

A2 -- 8-13" 	 --Grayish brown (2.5Y 5/2) channery silt loam; many medium distinct yellowish 

brown (lOYR 5/6) mottles; very weak fine subangular blocky structure; friable;
 
fine roots; many fine pores; 20 percent coarse fragments; strongly
 

acid; clear wavy boundary. (3 to 12 inches thick)
 
common 

Bxl -- 13-26" 	 --Olive brown (2.5Y 4/4) channery silt loam; common medium faint dark grayish 

brown (2.5Y 4/2) mottles in ped interiors; strong very coarse prismatic 
structure, separated by thin grayish brown (IOYR 5/2) wedges with yellowish 

brown (IOYR 5/6) outer rim.;; very firm, brittle; few roots between prisms;
 
common fine pores within prisms have clay linings; silty coats on faces of
 
prisms; 30 percent ccarse 1ragments; strongly acid, diffuse smooth boundary.
 
(10 to 15 inches thick)
 

Bx2 -- 26-38" 	 --Dark grayish brown (2.5Y 4/2) channery loam; many faint coarse olive brown 

(2.5Y 4/4) and few large distinct yellowish brown (IOYR 5/6) mottles; strong 

very coarse prisms 12 to 30 inches across, discontinuous cleavage planes within 

prisms; very firm, brittle; no roots; conmon fine pores with dark grayish 
brown (2.51 4/2) clay linings; silty coats on faces of prisms; 30 percent 
coarse fragments; medium acid; diffuse smooth boundary. (12 to 30 inches thick)
 

Bx3 -- 38-60" 	 -- Dark grayish brown (2.5Y 4/2) very chinnery loam; few medium distinct 
yellowish brown (IOYR 5/6) mottles; massive; very firm, brittle; common fine 
pores with clay linings; 40 percent coarse fragments; slightly acid; diffuse
 

smooth boundary. (8 to 25 inches thick)
 

Dark grayish brown 	(2.5Y 4/2) very channery loam; weak thick lenticular
C -- 60-/0" 	 -
platy sLructure; very Tim; coimmon finn pores, some with clay linings; 40 

percent coarse fragments; slightly acid. 

Typ Locatiun: Cortland County, New York. I inile west and 1/4 mile north of Truxtor,. 

-
Ratein Chara_(teristics: Solun thicknes ranges trom 40 to 72 inches. Depth to fragipan ranges 

from I1 to 20 nches. Volusia soil,, unless unlimed, are slightly acid to very strongly acid in 

the upper part and strongly acid to neutral irt the lower part of the solum and medium acid to 
30 percent in the solum
moderately alkaline in the C horizon. Coarse fragments range from 10 to 


and from 0 to 60 perLent in the C horizon. The '-timated mean annual soil temperature ranges 

from 47' to 5l F. 

3. They areIIhe Ap horizons hiv hues of lOYR or 2.b , values of 3 to 5 and chroma of 2 or 
lom, &r silt. loam 	 i, the tine earth fraction. They have weak or moderate granular structure. 

Ihe A2 ':ro-izon., have hues ot OY to SY, values of 4 to 6 and chroma of 2 or 3. They have 

conion or many, distinct or prominent mottles in chromas higher than the matrix. They are loam 
to silt loam with clay content between 18 and 25 percent. They have weak platy or blocky
 

The A2 horizon is replaced by a B2 horizon
structure or are massive and are friable or firm. 

in some pedons which have chroma of 2 to ,. An A'2 horizon up to 6 inches thick is in some pedons.
 

chroma 2 to 4. They have few orThe lIxhorizons have hues of IOYR to 5Y, values of 3 to 5 and 
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2 -- VOLUSIA SERIES 

common and faint to distinct mottles. Th.ey are dominantly loam or silt loam but range to light
 
clay loam or silty clay loam. They have weak to strong very coarse prismatic structure. Clay
 
films coat most pores and are in some depressions on vertical cleavage faces. Consistence is
 
firm through extremely firm. 

The C horizons have hues of IOYR to 5Y, values of 3 to 5 and chroma of 2 to 4. They are 
massive or have lenticular platy structure and are firm or very firm. The C horizons are loam 
or silt loam in the fine earth fraction. 

Competing jSeries and Their Differentiae: There are no other known series in the same fimily. 
Related series in other families are te Erie, Dalton, rIremont, Morris, Platea, Scriba, Stissing 
and Venango soils. Erie, Platea and Venango soils have argillic horizons in the fragipan. 
Dalton soils have coarse-silty particle-size control sections. Fremont soils lack a fragipan. 
Morris, Scriba, and Stissing soils have coarse-loamy particle-size control sections. 

from 1 25 percent in gradient on
Setti : Volusia soils occupy long uniform slopes ranging to 

valey sides and on broad divides of maturely dissected glaciated plateaus. The Volusia soils
 

developed in firm basal till dominated by materials from siltstone, sandstone and brittle shale
 

or slate and may be underlain by lacustrine materials in some areas. Mean annual precipitation
 
ranges from 32 to 48 inches, mean annual temperature from 460 to 50" F and mean growing season
 
from 110 to 150 days.
 

Principa] Associated Soils: Alden and Chippewa soils are wetter catenary associates. Chenango
 

an cl-Rirsoi6ls a on associated glacial outwash deposits. Dalton soils 	are intimately
 
are prominent on
associated where coarse silty deposists overlie the till. Lordstown soils 


associated areas having soil moderately deep to bedrock. Mardin soils occupy associated drier
 

sites.
 

Internal drainage is slow or very slow.
 Drainage and Permeabilit : Somewhat poorly drained. 

Ubf is medium to rapid. Permeability of the part above the fragipan is moderate, that of the
 

fragipan is slow or very slow.
 

Use and Vegetation: A major part of the total area has been cleared. Much of the cleared area
 

sidle or is used for growing unimproved permanent pasture. Cropped areas 	are used for growing
 
Woodlots contain sugar maple, American beech, hemlock and associated
hay, oats and corn for silage. 


species.
 

Glaciated Allegheny Plateau of New York and northern Pennsylvania. The
Distribution and Extent: 
so- is enlve. 

Series Established: Chautauqua County, New York, Westfield area, 1901.
 

Remarks: Placement as an Aeric Fragiaquept accormmodates what is believed to be the major part
 

it has been -Ased but leaves an important segment of Aquic Fragiochrepts uiclassof the series as 

ified. The two segments cannot be mapped consistently as separate units.
 

National Cooperative Soil Survey
 
U.S.A.
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Appendix C. 	 Computer output form for comprehensive soil survey interpretations 
for the Honeoye series. 3 

L I N T E R P f E T A T I O N S
 NYO11T 	 S 0 S U R V E Y 


HOMEOVE SERIES
M4LRAIS1 101 
JwW, 4-73 
GLOSSOBOQIC HAPLUDALFS, FINE-LOAMY, MIXED, MESIC 

IN ULACIAL TILL. TYPICALLY THESE 
SOILS HAVE A DARK GRAYISH BROWN LOAN SURFACE LAYER 8 INCHES THICK. THE BROWN SUBSOIL FROM B TO Z INCHES IS LOAN, 

FROM 12 TO 18 INCHES 1 GRAVELLY LOAN, AND FROM I TO 26 INCHES IS GRAVELLY CLAY LOAN. THE SUBSTRATUM FROM 26 
TO 40 INCHES IS DARK GRAYISH BAOWN VERY GRAVELLY LOAN. SLOPES RANGE FROM 0 TO 30 PERCENT. 

THE HONEOYE SERIES CONSISTS OF DEEP, WELL DRAINED SOILS ON UPLANDS. THEY FORMED 

I _____- STMNATFn Sf11l PROPERTIES IAl 	 I______ 

I I IFRACTIPERCENT OF MATERIAL LESS ILIQUIDIPLAS- I
 

III.N)I USDA TEXTURE I UNIFIED I AASHO 

IDEPTHI 


1>3 INi THAN 30 PASSING SIEVP NO. ILINIT ITICITYI 
I IPLTIU i .I I 	 I I 1 10 i 40 . I ._L. . -----. Jtei~M L.I 

I 0-8 IL, SIL, FSL IMLt SM JA-Z, A-4 i 0 IO0-9S 75-90 50-PS 3D-80 125-35 I 5-10 1
 
I 0-5 IGR-Le GR-SILv GR-FSL IMLP SM IA-2, A-4 I 0-10160-7S 55-70 40-65 20-60 Ik5-35 I 5-10 1
 

I 0-261GR-L, SIL IML, CL, GC, SC IA-4 I 0-10163-95 60-90 55-85 40-80 125-35 I 
 5-10 1
 

126-40IGR-L, GR-SIL, GRV-FSL ISM, GC, CL IA-2, A-i, A-4 I 5-10145-T5 40-70 30--65 15-60 115-25 I S-0

I I I I I I I
 
I ,[ I _ _ _ J| j
 
IDEPTHIPERMEABILITYI AVAILABLE I SOIL I SALINITY I SHRINK- I CORROSIVITY IEROSIONIWIND I 

[IIN.II IIN/HRI IWATER CAPACITY IREACTI ONI IMMHOS/CMI I SWELL I_ _ I.ArTng&IEOD. I 

I I J IINIINJ I [PHI I IPCTFMTIALI STEEL lIrnNCrFPI K I T IGR= I 

I 0-B I 0.6-2.0 I 0.12-0.20 15.6-6.5 I - I LOW I LOW I LOW 1.321 3 I - I 

I 0-8 I 0.6-2.0 I 0.09-0.16 15.6-6.5 I - I LOW I LOW I LOW I.?41 3 I I-


I 8-261 0.6-2.0 I 0.08-0.16 15.6-7.3 I - I LOW I LOW I LOW 1.281.1L.___.I
 
120--401 0.06-0.2 I 0.06-0.13 17.4-8.4 I - I LOW I LOW I LOW 1.171
 
I I 	 I I I I I I I 

t______I ________ ___ I _____I _____ J t_____ 

IHYDIPOTENTILI
FLOODING i HIGH WAI TAE I C8MENTIFD PAN I RIDRnK JSfRIO 

1__ I DEPTH I KIND IMONTHS IDEPTNIHADMNESSIDEPTH IHAP.JNESSIINIT.ITOTALIGRPI FROST I
 
I fREQUFNtY I IURATION IW8NTHS I IFTI I I 111IN I I lINI | I fiIM I I ACTION I
 
i NDNF I I - IAPPARIk ITIOY-APRI -. I I -)6O |- I I B IMOOERATRI
 

I I-1 " t f 1 0-252, A ST ACTION
 

ISEPTIC TANK I 154%: SEVERE-SLOPE II I 25*11 POOR-SLOPE
 

I ABSORPTION 
 1 I ROAOFILL I
 

I FIELDS 1 II I
 
____I _______________ ____II i_____. ___
 

I 0-2%: SLIGHT iI I UNSUITED
 
I SEWAGE 1 2-T2 qODERATE-SLOPE II I
 
I LAGOONS I 712 SEVERE-SLOPE tl SAND I
II 	 II I 

_ _ _ _ __ I
 
I -2511 SEVERE-WET l! I UNSUITED
 

SANITARY I 25*.2: SEVERE-SLOPE II I
 
I LANDFILL I II GRAVEL I
 

I (TRENCH) I II I
 

0-5118 MOERATE-ET 0-a1 LPSIL: 6OO0
 

I SANIT.RY I 1542: SEVERE-SLOPE II I 8-15X LSIL: FAIR-SLOPE
 
LANDFILL I il TOPSOIL 1 0-152 GR POOR-SMALL STONES
 

I (AAEAI I II I 15*12 POOR-SLOPE
I .__________________ 	 I -____ 

I 0-15X: FAIR-SMALL STONES II
 
DAILY 1 15+: POOR-SLOPE 
 II AJEA NANAGQFMNT IRS
 

I COVER FOR I II I SLOPE
 

I LANDFILL I II PONO I
 
I II RESERVOIR I
 

II AREA I
 
___ _i__NITy nIWLnPNFNT jaI 1 1
 

I 1 0-15 LtSIL$ MODERATE-WET II 1 HARD TO PACK
 
I SHALLOW 1 0-152 GAS MOOERATE-SMALL STONES,"ET IIEMBANYMENTS I
 
IEXCAVATIONS I 15.X: SEVERE-SLOPE I DIKES AND I
 

I LEVEES I 

I 0-152: MOOERATE-FROST ACTION I I NO WATER
 
DWELLINGS I 15421 SEVERE-SLOPE I EXCAVATED I
 
WITHOUT I PONDS I
 

BASEMENTS I IIAQUIFIER FEDI
 

I 0-15X: MODERATE-WET I I NOT NEEDED
 
I DWELLINGS I 15+11: SEVERE-SLOPE II I
 

I WITH I 
 II DRAINAGE I
 
I BASEMENTS I II I
I._____ I ____________________ 	 1 .. . __________ 

I 0-821 MODERATE-FROST ACTION II SLOPEERODES EASILY
 

SMALL I 8+113 SEVERE-SLOPE II
 
I COMMERCIAL 1 I1 IRRIGATION I
 
BUILDINGS I I I
 

I 0-152: MODERATE-FROST ACTION II ERODES EASILY,SLOPE
 

LOCAL I 154 : SEVERE-SLOPE II TERRACES I
 
I ROADS AND I II AND I
 
I STREETS I 11 DIVERSIONS I
 

Iii ISLOPEEROOES EASILY 
,_, RFGtJONA[ 	 -N1F1FTAT:ONSGRASSED II 


ILAWNS, 1 0-8% L, SILl SLIGHT 11 WATERWAYS I
 
ILANDSCAPINGI a-152 L9 SILZ MODERATE-SLOPE I
 
IGOLF FAIRWAYI O-15X GAR MODERATE-SMALL STONES I
 
J . . 2 1jtt$L VERL -$LOPE 
I I II
 
I I II
 
I I 	 II 
I________ _________________________.II 

http:SANIT.RY
http:0.06-0.13
http:0.08-0.16
http:0.09-0.16
http:0.12-0.20


HONE OE SERIES NYOl 17 

-- _RFALLWL I .f..... 
I T-5:MOOERATF-PERCS SLOWLY II 0-61 LSIL: MODERATE-PERCS SLOWLY 

15o1: SEVERE-SLOPE II 1 0-61 GAl SEVERE-SMALL STONES I 
LAMP AREAS I IIPLAYGROUNDS I 6+X3 SEVERE-SLOPEII II 

I 0-81 LSIt: SLIGNT II I0152 LSILz SLIGHT 
a-152 LSILs MODERATE-SLOPE II PATHS I15-25% LSILI MODERATE-SLOPE 

IPICNIC AREASI O-ISX G: MODERATE-SMALL STONES II AND 1 0-252 GR" MODERATE-SMALL STONES 
I I 15.1: SEVERE-SLOPE II TRAILS 1 25+21 SEVERE-SLOPE 

I LLASS-
_APABILITY 

I 
AND P[ 

CAPA- I 
I.i_,. 

CORN 
yJ.. 

I CORN I 
AND PASTURE 

OATS I 
IHIGH LEVEFU 
ALFALFA I GRASS-

flNAGEHENT.. ..... 
I PASTURE I I 

I 
I 
I_ 

DETERMINING I BILITY I 
PHASE I I 

._._._._._.__U_ UI RI ..! 
Lu 

I 

I SILAGE 
I ITNN_ 

&R. IENIRR I 11 

I 
I _. 

_JRJIRl 
, 
I I RR. 

I HAY 
I ITnNSI 
INIR IIRR. 

ILEGUME 
I . 
INia IfiR 

HAY 
I 
. 

I 
IAUwI 

J LRI IRR IIRR. 

I 
1 . 
INIRR lI,LR, 

I 

I 
10-31 I 1 1 1 130 1 1 26 6 O100 1 1 6.0 1 I 5.0 1 1 9.5 1 1 1 I 
13-St I 2E 1 1 130 1 1 26 1 1 100 1 1 6.G I 1 5.0 1 9.5 I I 1 

I-513E 1 I120 1 1 24 1 1 100 1 1 6.0 1 I 5.0 1 9.5 I 1 1 1 
115-25t I4E1 11051 1211 1901 15.01 14.01 1 8.01 1 1 
125-351 1 E .. I-

In I I I kk hII I L I Y I _ - - - - - -
CL- S ID_ MAA ~ PI I IP TN IA I I I I I I Iy--EMN I&S 

DETRMNIG SY I ERS I EIP ISED I WIN . PLN I IMPRTN TRE I TI TRE TO PLN I 
I I I I IuI 

M IE I I I I I IWOIf LAJIHAB ITASILITLj L= __._10-5 20 SI GH I SIGH I S IGHT SLGH I I ISGA MAL 1 I RIEW IT PI - II CLASS- IOROI ,ANAGiMENT PFRHBITAS I POTENTIAL PRAIHTIVITY115-352I IMDR I MOERT I S IGH I S IT I [NRHR RE OA 180 ISLCI WALNUTI DETERMINING ISYMi EROSIONI EOUIP. iSEEDLINGI WINDTH. I PLANT I IMPORTANT TREES ISITEI TREES TO PLANT I.1 L .I 1 YELL. J. L. 1 .5 .IYE ii.1AI PHASE I I IIAZARO I LIMIT HE RT y.S]PAT I I WAEPET.IIL INOXlI 
10-1S 120 I SLIGHT I GHT I SLIGHT SLIGHT ISUGAR MAPLE IO IEASTERN WHITE PINE 
13-351 R IODERDTEIMOERATEI SLIGHT SLIGHT I INORTHE N RED OAK GO IBGAK WALNUT I 

1 I OD I I I IYELLOW-POPLAR I85 IYE LL IV-POPLR 
SI FIR I I I I I I BLACK CIERY 

I NONE 

I I I I I I I I I I 

II L,-POTNTALNAV 
I NLNE 

I PLANT COMMIT 
I I 

I I I _.AND IOR FOES 
I I 

I I I 
I 

I 
I 

I SJNEEIF,IH][I 
I II 

I 

12-5I DETEMININ 
I IV P I FARI I S 

IGRIIRS IGODl ML IOD I OD II I 
I DIO IFE - IV P RV.P R IF I IGO

I I 
IRIE AN SALO IEL IWDlL IV OR

I 
WTAORNE 

I 

I-ii 
SI 

GOO IGOD 
I II40 GOO I IGOO i IPOR I.P IGOD I GO IV I OR 

III C I I I I-./ I .I 

I_ II I I . I I 

COHHPATNM YBLI I II i I
iUNFAIR YF OO I 0 i II tPI I ,I I I 

-RATIGSBS GIDE POR IE EGIRI NG S _ GOOD__ V.__ES O NOV. P19R71__POOR__FA_____ 

FAOALYAS J I I II I 
FAOALYEARS s EOLIy__L1 SOUTO CAEN AND SINKHOLE IN~ BEDRCK AY LLOWPOLUTIN OFGROND ATE 

ASS-F G PPPET EST 4TATO 
I DATERMINIE AIN NOV.N O(LDIOOL hITANIANEO 
I CLI ErNEI OSAEDN T FOR EM NS FROM_____EW_____RK 

N FORIGTRASSTINIL ENHAERWOICONUSEsHRSOBS |9L71 

CAVENSAANTSINKI PHAUSEN EDROWKLAY ALOWLPOLUTION F GROUDOWATE WESTIN 

00NRT0ASREGOODNA00 I-IPO 
IAIG I GEOOU T IV I OO V POR 

IA0-31 S O 1 CTEIGOO IGO I.OOIOO1G9D6VPOR6 
13-82 EAIO AIRD I OODL I bGO I xGOD I IPO POIGOD 

15RT-252 B IOLOOR IbFAPT. I GOOD IEGOOD ITGEODI -T IVOE IV. POOy AIG R I G 52 IV. PORIAIGSBSD P CR ELN NESOR EEA O
ONOTEST REGIOENPLAN ITERI,MARN. 1966ET 


RATAINGS BASED .',tYSOEIGH)IEPLANTLIFE P9AS
EYORAADUMDTERMIJING N 


E__ RATISADOR UILDLIF SILS I I I - l9 

CPOTELRETIL PROAUTIN BED ON SOILS MEOANU 69 OC.16 

Y EO.6M
AIG OL N ET.16 NDRGOAL CRITERIA.SIT IE VAUE KA AG R RMR 



Appendix D. Typical names and group symbols of the Unified soil classifica
tion system (adapted from FAD, 1973). 

Grou s ,bol 	 "l' ia iMj "I,,% 

G;W \\'ull-glailh'd gli1 c, glal'+'and sNalli Iixtml'cs, litth:o)r
 

( 	 l'oo IsNgl:| I (L (il, gnIIN ,l;1:1n1'aIuIl ijtI ule".ltiu 
ol Ilo li 's 

gl;[%t-] . '1110 im l s 

C11\ u it 1: 1 hi\lIt 

(;M 	 Si1l1, ' ,\ ;t1 'm i il in llll 

G;(" -liul, s t n i III (th i II's 
S' -Is .li, Ilu ti Il .'I i III IIIIS. L II INlIi stl h Ih 
S 1 I'nitigi, oht( I int + I,,l i,,r +,. lit I,I . 1 1 lils 

SIC 	 ("oldnn"i ii IlII,!l(iiu g ilnl.n 
1l , hi lt' lotIsINJ| II( 1 11- III ,II. 'l \ III ,] fl ll, ',ill%, III

ukus,. ti,, . lii' ms lt il,iti u s
( ],I\('N lld,[.. LIN \ silt,%kithiIig t l]ati( it\fIII), " I .I 

C L II ( 1,t'%, oI II dll l,]t'lhIt\IIN,vlhglilm.n 'd I~ t li gt:l\SIM Sil\ t ill.,il In'.iji 
,
Ilaxs. ,,+tilt[\ IIIt (hLI
( LI'. %I,,,. 1t,ill 

O L (O]gp ii a tid ol"itlln+ Silt\. o( ho%,l.IIticitvills t I',N, 

NtI I 1 llp iml silts,, 1viilm oI .c'tou,fille! 'adlldV,I(Il' di'lt-ol 

CII i lgt\i,ol"i ,I i i', +t.+a.h i gh ll, q 


O H 	 ()Ig :llli( tht\',o I Ilm'dittu l (,,high Idtlil l\. g[atlic 

silt,
 
Pt Peat. tnink, and oithi'high tigani ils
 



Appendix E. Ratings of soils for secondary roads (adapted from FAO, 1973). 

.oil lim itation ratirg 

/11,11,.Il,'ctiig .l------------..... .... 
Slig htt Ara 

....... .. 
tc Seve 

.... 

Mo4-pe 0-8(,, S-151 > 15"', 

I)lt to hard 

htd Iotk -_ .10 il. 20-10 ill. < 2( ill. 

U'llihzd soil (AV, G1', SV, (I. with (.l. with 

gnonlp for sr,. (;.M, (C, Il' < 15 PIl > 15, Cii, 

siahg1e SM, SC Nil.0 1I, 01, Pt 

Sill ink -swtll 

potutial Low Modcrate IHigh 
Suc-eptibilitv to 

host acltion Low Mloderate IIigh 
Stotlilic ss, 0. I, 2 3 .. 5 

Soil dclaiizagv \\ell draintud, Siomcwlhat I'oolI drained, 

class edtelacly Ipoolly \cN poorly 
well drained dcaiccd dijiilccd 

i'Hoding Soils Iloo'led Soils Ilodcd 

[rvqtl None lutlth laSS0 nciCe loC - haln once 

i 5 Ncars in 5 sears 



'7
 

Appendix F. 	 Characteristics of soil materials for conpacted embankments 
according to the Unified classification (adapted from F1\O, 
1973).
 

U ifi ed C o m p re mi. C o,,ml,,itio n I' r t eab, ilih of 

, ti /WWIii bihv /utlttistic (oll'ft,'I Soil 

G W Low { ;.d I ligh
 
('111 Iow (,.10)0 I igh
 

GM low lii to glou Mitilil to lOW 
(;C I ow to Intdioio (. I litfail Low 

SAV I ow' ( Iutl I figh 

11 too (Vow I Iigh 
S\1 I fiw ki i ll I ;Ii I t . to lowh4 Ut'11(di 1good N 

SC' I wit li -it'tiill (toiitl h i il I i%% 

M1. \ ilnn I [ aiil to pool Mt-lhinl In low 
C+1+ Mh ililll 1 .111 1l o gooilt Lo% 

MI1~Po h~ mI IIII-l1tililinl to~ 

CII I1it'lh I ;iIll l iopo l. 1low, 

0)1. 1 ,IIh I .lit Ilo l I o1 toI l int-lliiln 

Mfl H igh Pool.1 1low 

P't NofI Silitalh't NotI siiiale Not sluitilvh 



- Appendix G. Suitability of soil map units for growing specific plants on
 
St. Croix (adapted fro n Rivera et al., 1970; figure 1 indicates
 
that the plant is suited to the soil; figure 2 indicat-es that .
 
it is suited under special management; figure 3 indicates that 
the plant is not suited).
 

Soils 

Q0 0 
• 4 4 W -- ., 

01 0 
U 0 >4 U V 8 

0' 
[0[ 

Plants M U r r-4 

-44 00 

>.. 04 >% -40 >-. 0 >40 M1 

ba >1 ft CIi M>M bO 0O M i00 00bC. M, O UO 0 k bO M ~ 0 -U" a .4 
0 0 t u . . .-. . . . . . . . . .0 = r.0 el. " ) 0 

A0 440 X4 -4 . a) -na l .0 4. . . 00 .0 . . . . . . . . . . . . . n n I.J 0. . . . . 

. . . . . . . . . . . .0. . F. . . 7:40 . ..0 4) C gC40 0.M M M0 04 >n Pn o9C r 0 I- ,
o >' 4 0t 
S0.. WM 0-< .U U U L 00 MZ -9)9 .- - 0)M. W~ U> 

Afocad - 32 223 2 2 23 323 *2 1 2 2 2
tulip-------------------------- 222 21 
A Ia manda----------------------------- 3 2 1 1 1 1 1 3 2 2 2 3 2.1 2 1 3 1 1 2 2 1
Almond -- - - - - - - - ---- - - - - - 2 2 2 2 1 1 1 3 2 2 2 3 1 1 1 1 3 1.1 2 1 1 
Australian pine - - - - - - - - - - -- 2 2 1 1 1 1 1 2L 2 1 1 2 1 1. 2 1 2 1 1 1 1 1 
Avocado ------------------------------ 2 3 2 2 2 2 2 3 3 1 3 3 2 1 3 1 3 1 2 1 2 2Bamboo----------------------- ------ 2222 13222322 223111 22
 
Banana, plantain--------------------- 22 1 2 1 223 21 23 1 1 31 3 1 1 1 2 1
 
,9Botgainvi1I19a------------------------1 2 1 1 1 1 1 2 1 1 2 2 1 1 2 1 3 1 1 1 1 1
 

Bread fruit ----------------------.-.- 3222323333232322 
 23 2
 
Cashew------------------------------3 2 1 2 1 1 3 2 2 2 3 1 1 1 1 3 1 1 2 2 1 
Cedar (talebuia)-----------------------1 2 2 2 1 1 1 2 2 1 2 2 1 1 2 1 2 1 1 1 1 1

Coconut palm------------------------- 22 2 1 1.1 3 2 1 2 2 1 1 1 1 3 1 1 1 1 1 
Cocoplum----------------------------33 1 323232223 21 1 1 31 1 2 22 
Croton - ' 1113-----32-------211112-
Custardappl ------------------------ 3 3 3 3 2 2 2 3 233 3 2 1.3 2 3 2 1 2 2 2 
Date--------------------------------22 22 2323 
Flamboyanttree-----------------------121111] 21 211 2 1 1 1 1 3 1 1 1 1 1 
Frangipai ---------------------------1 2 1 1 1 1 1 2 2 1 1 2 1 1 2 1 3 1 1 1 1 1
 
6CRIP----------------------------------2 2 1 2 1 1 1 2 2 1 1 2 1 1 2 1 3 1 
1 1 1 1
 
Gingr Thomas------------------------- 1 2 1 1 1 1 1 2 2 1 2 2 
1 1 2 1 2 1 1 1 1 1
 
Gooseberry-----------------------------221211 
13111221213111.11
 
Governorsplum--------------------------2 
 2 2 2 1 1 1 3 2 1 2 3 2 1 3 1 3 1 1 1 2 1 
Guava-------------------------------- 22121 112121 11 2 1 1 211
 
Guavaberrytree------------------------3 22.2.111.3.3 
 2 32 1.313122
 
ilib iscus-------------------------------2 2 2 2 1 1 1 3 2 1 2 2 1 1 2 1 3 1 1 2 2 1
 
Hogplum--------------------------------3 
2 1 2 1 1 1 3 1 1 1 2 1 1 3 1 3 1 1 1 1 1 
Jerusa Ienithorn------------------------- 3 3 1 1 2 2 2 3 2 2 1 2 2 2 .3 2 3 2 2 2 2 2 
JUjube--- 2111 1 1 21 1 1 21 11 31 1 1 1 1 
[Limec----------"------------------------1 2 1 1. 2 1 2 11. 1 1 2 2 2 3 1 2 1 1 1 1 1
Mahogany----------------------------1 2 1 1 1 1 2 1 1
1 1 2 1 1 2 1 2 1 1 1 1 1
 
Maey------------------------------ 2 2 1 1 1 1 1 3 1 1 1 3 1 1 2 1 3 1 1 1 1 1
Mango----------------------------- 2 1
''3 21 1 1 3 2 2 2 3 1 1.3 2 3 1 1 3 2 1 
Mesple ----------------------- 1 )211 2 1 1 1 2 1 1 2 2 1 1 2 1 .1 1 1 1 1~1
Oieander----------------------------- 2 2'12 1 1 1.2.1 1 131 1 2 1 3 11 1 1 1 
Orange, rapefruit -3-3----- . 3 3 2 2 32232323232 1 
Ota Haiti -- - - - - - - - - - - - --- 3 1 1 3 2 2 2 3 21 2 2 3 1 1 1 1 3 1 1 2 1 2Papaya -- - - - - - - - - - - - - - --- .2 2 1 2, 1 2 1 3 2 1' 2 2 1 1 2 1 3 1 1 1 1 1
Pineapple ----------------33 1 31 1 1 33223 2 23 23 12 23 2
Pomegranate --------------- 3 2 2 2 1 1 1332232132311222 

Plmd~re--3 3 2 13 1 1 1 3 2 2 2 3 2 1 3 1 3 1 1 2 2 1 

http:13111221213111.11
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Appendix J. Ratings of soils for general faning in central New York 
State (adapted frani Rogoff, 1976).
 

Item Affecting Use 
Very Good Good 

Soil Potential 
Moderate Poor Very Poor 

Drainage class and Well Moderately Somewhat Poorly Very 
approximate depth drained well drained poorly drained poorly 
in inches to per- >36 18-36 drained 6-12 drained 
manent or fluctu- 12-18 <6 
ting water table 

Total water-holding >6 4-6 3-4 2-3 <2 
capacity Iin H20/ 
rooting depth; 

Slope (%) < 3 3-8 8-15 15-25 >25 

Rooting depth (in. >40 30-40 20-30 10-20 <10 
to root restricting 
horizon) 

Trafficability GW, GP, SW, CL with ML, CL OH, OL, CH, Pt 
IUnified soilgroup; SP, GM, GC, 

SM, SC, Pt 
PI <15 with Pi 

>15 
MH (un

drained) 
(drained) 

Permeability class 0.6-2.0 2.0-6.0 >6.0 0.6-0.06 <0.06 
(in./hr in least 
permeable horizon) 

Erosion None to Slightly Moderately Severely Very 
slightly eroded eroded eroded severely 
eroded eroded 

Stoniness and 0 1 2 3 4 and 5 
rockiness 

pit in B horizon >7.0 6.5-7.0 6.0-6.5 5.5-6.0 < 5.5 

rexture sit 1, sicl sI, cl scl, c s, Is (not 
irrigated) 

Elevation (ft) <400 400-1,000 1,000- 1,600- >2,000 
1,600 2,000 



Appendix K. 	 Scme of the investments necessary to reach full soil 
potential in wet and sloping areas in New York State 
(adapted from Rogoff, 1976). 

Conservation 	 Soil Potential 
Practice 	 Very Very

Good Good Moderate Poor Poor 

Tile drains 0 100($100) 250($250) 450($450) >600('4600) 

Diversion 0 60($60) 120($120) >120(>$120) >120(>$120) 
ditches 

Terraces 0 500(3500) 1,000(S,000) Not Not 
recommended recommended 

The average cost was calculated at $1.00 per linear foot for tile drains, diversion ditches,
and terraces (terraces are not recommended for slopes greater than 12%). These esti
mates assume that the major limitations of poorer classes are permeability and wetness 
for tile drains, erosion and slope for diversion ditches, and runoff hazards for terraces. 



Appendix L. 	 Relationship between soil pH and plant zinc content 
(adapted from Castro, 1976). 

Plant- Zn (ppm) 
6C 

0 

50
00 

40 o 

0 
30- 00 

o0 0 

0 o 
0 

0 
0o 0 0 0 

20 0 

0 	 I I I 
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Appendix M
 

Number of Samples Necessary to Estimate the Mean of Population Within Plus or

Minus 10 and 20 percent Accuracy Levels using 95 Percent Confidence Interval
 
from Analyses of Soil Samples from Selected Soil Bodies in the Bicol Ragay


Irrigation Project in Luzon, Philippines.
 

Bantog Bigaa Libmanan Pamolona
 
Property 
 ±10% ±20% ±10% ±20% ±10% ±20% ±10% ±20%
 

pH(1:1) 
 4 1 6 1 6 1 4 1
 
pH(1:2) 6 3
1 1 5 1 9 2

Organic Carbon 82 
 20 29 7 79 20 61 19

Phosphorous 
 327 81 217 54 184 45 249 .63
 
Potassium 44 72
11 18 54 13 50 13

Free Fe203 234 58 
 85 21 485 97 87 23
 
Exchangeable Cations:
 

Ca + Mg 67 17 16 4 20 5 28 7

Na 148 42 87 21 116 29 208 49
 
K 357 86 2062 515 175 58 290 34
 
H 54 15 69 17 542 131 35 7
 

Cation Exchange Capacity 32 8 12 3 7 2 14 3
Percent Base Saturation 17 4 2 1 7 
 2 6 1
 
Electrical Conductivity 128 32 40 10 182 45 77 19

Percent Sand 
 196 49 81 20 230 57 120 30
 
Percent Silt 
 66 16 35 11 27 7 24 6

Percent Clay 14 3 3 
 1 7 2 10 2
 
Field Capacity 12 - 5 1 7 2 
 .8 5

Wilting Coefficient 30 7 5 1 30 
 7 22 6

Available Moisture 17 4 37 
 9 47 i2 27 7
 
Settling Volume 
 12 3 3 1 18 4 6 2
 



Appendix N. Discussion of soil problems and potentials in broad planning areas 
mapped at small scale. 

Soil Problems, Potentials Most of the soil association areas marked (1)(yelhOw
oivl tile 0)I1C .A\paI),liamail 111:11)) in figure I ;Ire( good, 

or have Slight limitations, for lost ises. These soils-
¢o1intlyit' deep, well drained, mediurn to tnoderately 
coarse textured, nearly level to lill-in gravel and sand 
occupy 1,1.72 percent of the region or 1,731.90 square 
miles. In general they provide good support for highways, 
found:tions, and other en ineering structures. The so;ls 
are neazh leael in miany places. are easily traversed by 
ilodern larriing etliplilent, atnd lesponid well to fertil
izer applicttion. G(otuldwater yields to wells in these 
areas are gencrally extellent. Septic-tank filter fields func
tion well in the permlilt stbsoils, with ot11)' slight 
(ontilltiatllOn hillalds. %lost of these areas are Con
sidlert(l too valuahle for Stuh Ilses forestry.(xtensive as 
hit outld be very pi)'uictive of trees and tree products. 
\t the( edges of the (1) ireas, and at Simall spols with 
inlulsions )foilier soils. hi)(l fiages ill elevation and

IN N EW YO R K'o soil ,lutots Sii,,has wetncss woldliei,,lpo,,at inipla,,,-
I ,Itil( i r'e et'itiall est\oi tients. 

A PPALAC H IA R EG ION Soils it the ar.es tiirked (2)(green Onl ,PC ,Ial)) are 
good to liodctate, or have slihl toi moderatc limitations, 
tortMost 'hese ire tlv deep, welluses. soils doutinailv to
 

b),(;t. \V.f Agronolymy, lt/nu notletrately well dtailnet, mitditlli textttre'd, tulating
 

to slopiing, andlt have formed in glacial till. The (2) areas 
o(utl)y 12..11 per(nt of tie legion or l,.l I.J(i square 

li p fi.Region New York o(t tipics I I (our,- miles.a Ol 
Clis, II,802 ,,imiC mihtfS, or about on-lotirth the ltse soils ha\ Slow permeability lor septic taiks,,IlitH of 

hlitd the 
.111 Jllillftgil palt ()Ithis tvilvto ltil. They w te \'ill 1roper drainage installations, 111ost )f tile 
ltltill ; ( ile t'i.\S I1si( lit ull(es., soil. and wells within Ilteit hotunftie etllks' haive low 

i ltll19 a spet+ 
il)ttl,) ie,( ill19t; i ill ial soils studs Soils (all pltovide good supol)rlt r highiways. foitlllations, 
itth iI i (I 11111 to tIe New Yoik Stal, c of and eugietrinlgo 
l'li illiii, (G.o)tiliti(lt ()P(). [leivts itltotyitifiitta- fairh well stited to tth'clitiicd farmuing, antd the soils 

(h I ( )fit( otlhcl stiIit'IICs. Ilte gth'ter shtipcs are 

thll (C ()I()lt.ttiet Ill\-'O. t ill are 
I,',(( Ito 1hh puhl) l ll' 

lioi, litilt I)\ ht' ii.fSll I hi'ly le51)lllsiv' to) fertili/ation. Sotine of these areas 
, ' a l 11l -c t h ev t h ) pl i v'n l l l l lo c o ut bI ial l "s ,.anid c < )n s it a bl t i ln l al i il ml ld ' kclc ()l h 'Y e r t r e a; 

1111,11 ) j)titeinti exists la iltig 

.itt, ii .s, wctC . atd giiiitf 


\ii tll s ttsil(cs. cl il lot(alitics itltditlinig slopes, 
Ill tllljii Ilhc soil It'mis 51 soil iss,)(iliott, (,thstlttlic la ld apes,t \iews. 

(i"sigi.ivid, ilI ,)I1t\il('as lit l trItllan3)) mit es wel(' 

dlim-tea,It I!) I ll ,i)th c liit' ,,'e of1 1wh soils it arv;es )ttarkd (3)(blue Ott ()11Clegion, at lmial-till 
1:250(,tt00tt (al)mit I itll I t) I iil's). Iltcse ahits hav'c tIap) illi"ure I li' totiinaiutl\ deep. sotewhat i)001ly 
IwoI01 it lilhetit ill the lttudstal, toiItderatI:1v dlrtinetl i editti alit 
Soil ;isstialioiis with dilh'lei itliplrtant tlhiratteristi(s gittlt to t ttl)y 

(lili siiils sit' h\ sit well tt'tired, 
lcratelv slopin,. Theyc 37.73 per cent 

WVI' lhtlt gcit lntI ilt) six g-'(itral lt ictoitlill o) tilt rgiot or tiles. Thtest areais havelis -l,1.53.26 S(tItLI.ll 

to their liiiitaliotts floruses like sanitltry landfill, streets soil wetltss ptil)blt'tts t datlense tragipan drasticalv ie
and king lots.lIo s'ptit.ak fillet fields, (tatitl)site (or tli(es pelmiteability of' water into the substrata. In g(en-
t)laN antd Ilitnicf areas, fiId ()s. and lin)diattls. These eral, the stiils are tietliiitIe, r IIModerate lim1itations,have 
areas. hutsig , s fr \With draiulage they provide good supporth (dlhlteeit iioblh tllipotentials, al)pear most uses. 
ill six colors ()itli'soil naip in at atlas of Appalachia fotr highways, inudat iois, anld other stru ttires. \ithout 
ISOUt)Itt s )uhblishted hv (h)11C. d'a ilage, fiost Ieavitng tt;1\ l)csevere. Steeper slopes alre 
Illliette' I,a siatll tcprodtictiolt of the six-ttilor soil not Wsell suited to modern htlarting. Folr cropping, itany 

Illap. t'ah oil .ssoiati)n S\vthl)l is ;u(oiltpamied 1vwa fields in tlse areas would need drainage. Septic-tank 
uittiher in lirt'ltteses that tlenotes tile general suit- filter lields ftiunctioni poorly ifnot tlesigted for tile sea

abilit of thfiat t"Mfot1Most iltltsivt, titss, based tttalinh sonallh wet and neahrl inmpermeable subsoils. Ground
ilt soil latl'rials, thtainage, and geomorphhologv. Talile I water \ields are low. ILarge areais of these soils not iow 

lists ilit' soil asslitti uuin,, thtir areas, and l)loptirtions. intensively used nay have considerable potential for 

Vl'u. O(tote.;-De-'ember 19) 92. .'%'+,..t. 

http:s'ptit.ak
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forestry. Such areas also hIIave many good sites fot water dolinantly deep, moderttely well to otitewhat pooli 

impoundments. draitned, uteditito to lne textured, netarly level to slop-

Soils marked (I) (purple) are mostly moderately deep ing, and fhee from stones and gravcl inlglacial lake 
to shallow above bedrock, are well to somewhat poorly deposits. 
drained, are incdium to fine textured, and ocullpy nearly Subject to frost healving, stils iii the (5) areas ptuvide 

level to stee l) These soils ocupy 3,555.93 squtatre pout support for lighwa\s, hfltd:itiins. attd llilthntislopes. i 
miles or 30.13 per(etnt o the region. They ate ditliItlt neerintg strictltes. \ith their seasoitall\ wt't Soil cundi

to excavate beltise of bedrock. Steep slopes illplaces tHons in uItnay plces, tlle\ ate trly\ hil m li mioi; 
aliso limit (levell0itient possibililies. 'Iltesc toediot re soils setptit tanks lunction poorly in thIw' wet stisoils; well 
have moderate to severe litiltiions lot most lists. Rang- viells atle low: ;ittal soil \wetllss etatlds t'e gwthIt. 

ing fromtshallow to toderately (heel) aiove bedrock, Despite their shorttolinltgs, smtlte pla(s(Itl Itels'e soils 
they cal supply only limited Iltrients and water to have recrteational valne ill tlteit ('slicti vicws otm is 
plants. (;roicdwater yields are low. Effluent from septic possible sites lot ponls and smtll likes. But citbmik

tatnks canitconttninate wells where it percolates rapidly ttlents lot. wate; iptttdituetnts ti,llcn I (o pilline , in 

through (rlacks in the bedro(k. thIe tllstable soil mn;tterials. 
Because of their hwlion along watetwas, Ittlw than 

A lhhigh 11 0l[litltai, relatively large atets o1 these si,'e, alras are importatnt. () Culpyinlg 82.0; ,lllle(6) 	 tlltl 

the 1the'tsoils wold le suiable for extensive torest prc;Itices. ()tt tih's (0.69 peRcent of 1cgiiim), cas ;itC suljeit(I 

steel) slopes ,and illsoie other places, these soils hold to Hooding whidh ,rcatlN limits their usli. I'h+es. (6)alcas 

promise ot- il('ational developtIletts, itlutling ski ate shown ill ted otl tlt Inapl llilislicd h\ ()1'(:. 
slopes, hiking trils, vacation lodges, cnpsites, and Vhere iltodiing (aat lle pt tt'te ('tigttt'liIng ,rst 

inic atreas. 	 titll's ot colnservatioti p;Ittu (,, liwecl, tiltesoils aut 
Vettness and instability itmpose severe litlitations for good (h soltle uses. Several tug;ll-itsilt atcas (tmhl bc 

lutlotuses of soils numtbtered (5)in figtoe I (ormgc' on develuped for inttr ,ive, high-vallic tlpping \td solils 
OPC: atlas nllp). I'ortun:ttely, they occupy only 511.30 in alluviut (BBM , .\It , atld Nst ,Ites also)iotld l' 

square miles, .1.11 percent of tte region. These soils are farnned intensively to prodnic hiligt ehl. le OtgIL"iit 

Eu cp. well(Itdrainte., tncldiunt to nolerately oarse tct'ied, Nloilctitt' dcp t) slallow, well is ,t.nii.it I,,lN 
iarl' Itsil hilly ill anid slldl I, hill' it 'd. s;ill\toto soils gravel 	 ltiidillil lixtl I h'sI(l sIccp soilk 

(2) l)e'eep. will to iiilc'iately well draictl, ntediutm textured, Deepttlodetlaitel' well to ',ionn'wh.ii lol,Il\(il iii.d. I 
tildi itlilgto sloping soils, il glacial till to !iti' tlttl c't. Ilteily tccl to)d liitg lil lit (d 

;tl gravel it) glacial lakc' deposits 
i lDccli, slinewhat piorily to noilratilv well driitled, ittediuli I I6).1 

Ietltir'd. getntly to moderately sloping soils ilt glacial till I l)eep, inediti'i textittid soils in ,lihit io61,. .1i1 wk.il1 

CCU 

141 14) '-. OC 

(41 4 

Figure 1. Map showing grnera.l uitability of soil treas and oils associations in A jpalachia,reduced from 1:250,000 wal ..See 
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miIS(III Iofilil I ~lot I fl(.II%y SI Il I a I)) If1 uI ill (fCtoJ- first ic%*(1i i to gi , s, then1 tf bils!, adt vciitiiii1y bt
iiiii liv-s ShofIlffd gc(icif lly bf It loi(ff(f(. if ff1ff)(lIl,/1f (0111(5 d(IC (fiffl ff1 ('SI. 

aijit sfoil wcIlI'IIv", ;lc illiliawfd, s~oils if] Alluvitiml ('an l'lfhfifting (it' funulic 1lscs of ;\pamladhia soils is ('onl
%IJlfi l lJ I) 115 .1( d C1I 11k fll)')I fliIdJN (;ffl~ffit 111, of (omm', hill1 if' life states cfflliollIN, p opu1ltionl, 
w.ilfI \ild) Ill goodfl, b)11 Sf11111. oil(fam1i1li if)!) hild flllilfid lo)tI i~tioiaI Lild(I ohtiiliucs to expanditmc vIfl il 

fpolf'ilil u
fisN. at) jpicScl[it lls App;1J:1 lia (;1ii beU eXj)cotv(l to ( on-

I flf'Nf Soils ;ifv good)) If) lo)1sllV, butl the Ll k of cx- li'llif)1 ifo tis tlf)SNll. llc Ifl( il" s t~f~i Iilsl~d tls of 
fIl~lxC MIfIf AC' Il1i4(kcs Ills" list. l1i l (Ahfi. BctfaI~vc thits mllust)iII 11ff) lu l l Iii l i~iS s, ,Iillt\ tf) jplodlu f orest12 

AI If"fl Jflltli.o m Ow'.hIave~ h11111~l~idl )Mi"i p1lmsI In1)11W ftlllfl lwi'ss. miloopito s 

ilifIc Jioll II1 1 I fifs 1f111t ic1f midI p51(Il1, A112 Mfid 1.gsla Illlc )~iilc" 

lllff i f~55 i f icfli fflld iwf-slidfulili ohf ofsa lif's :11101,s ;f:Ifit \I lls' ) calc. (o. fie byi stf "IIi (he(fiff pi-lfic fis 
soig~l im ll Suo' an d list. i (lfli .Xgnfnflns ;1 Muullllcf (lilt.-3 

I'll lf'jStlf~t~ Ifffll flit IoikIII11 NffIlm lis IcawutiI.c tl( S 

I'~cfl 5511 lboi:f 11ff .- I l 1f)liliA N "I iii l(l prd 1)1plit N f1 NINIII)) ftff'fI)IlI \)fIIljl fif f u ff 
limed ll IfIlS 'f 'IN f1 k 5511 f11 I i)IIii50 Sw hn lf e world) ~ ff f~flAIfl)1f hfu ~-.-l l)g'. XS)I~fIiff f 

.111,111 fl I i t ll II 1 r Nv l. ili.fli l I fk c IJ~ i '\J))Ii tgiff ff, i'ff I.I . fIwii)livf I. \iI\. vl 1 .lm ,C a g 

pa Ivs%%' f l IfpsiNI' pfibI s ht-f IfN O fficel of It)) uln 11w 1 fillff'Illas if )1I f llllff fh ive1 11p I)'ii Iol. N1105 be~il(ie linl A)1lb';m .uh X~j fiff' tf :fulf fif~l gif! 
fllif(I (4) f~(I ofil i llc 1:111\,1lll lw( Iits t o f iIIuf 1s R.jf D.,f (1.f 1.Sli ng,)1 ff11))) tilt (f.fI V. l 5son1 969f.lf5l 

S.%oiifg lcs (1f Ihs IIo fc d (h l. h r m cnTflow) pii m c to:II.C lp-adt S i is a jil (ll f tl. [fie 

fl/UhfI Suli.2. Dtja tle oi AlOflt l. flit-l~t I'lJ~lffft Ag iIl 



Tablh. 1.soil 0sm.u.,ftioi.S)1 and their cXfte1 on mall 0)
 
A )pp lhi Rrgion of NC(ll Fork State it 1:2 0,000 scah'.
 

.%'ShI/ ,%l.+,mi :.,m 
 rea mi"; A ne,:,nt,:.b'
 

A(:o .\nizola-(:ollaii .r 72.5() 0.61 
Al [ .\llis-I lornell 23.60 0.20 
BIM 1i bouor-i,.slhvr-M iddleburl. 28.m5 u.24 
BEN 1urd-i-i.ri,-Niu nd a 33.1(, ('.28 
C '.:nyl, 152 21 1.2) 
CII ( iumut~u-i1,h 193.53 1.6) 
(C 
(CCA 

('Ion;ngo-( ;m',luh'. 
'a v - ,cl~('-X ~ 33.36 

140I.88 
0.28 
1.11) 

(..I ( h i n -( .11V l-S-.1l'S '.i , 0.03 

CIM (C:ulkcf-M,)ris 226.59 1.92 
CMI) ( : ,rahs-Moris-()qutia 134.6) 1.14 
C(()M (M I;t t- )(lu.aI-Nlorjis 65).59 5.5) 
C' I hnuau)16-i 583.30 4.94 
l)k [)vk.Ilb 166.7') 1.11 
I)N l),ricIi-N I I1, 47.41 0.40 
El. Eriv-I .;t l lrf('t 853.87 7.23 
I Id llrlILtoll.o-I, ls 13.64 (1.11 
t1 IIoward 82.25 (.70 
I C I iontar,-Ch1itiIi o 4(2.32 3.92 
1 II llSO -(ltl-C;i\iU,l 28.67 11.241 
II: II nen-arring mit 33.ol 0.28 
[. 

I 
olwlwe-l.imia 

I lIhward-l.:IIIL fiu'd 
15.24 

21 1.4n 
11.13 
I.-,) 

11 I1V 
IR 

Ihuwl-olj-n1 diI-VIu.jSia 
Ilildsonincf i cck 

252.5-
(,8.1)1) 

2.1.1 
0.54 

I.orsimo, i 41 7.33 3.54 
I,.I Mlsi ,- \plehtoll 18.8o 11.10 

IHC 
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30 Appendix 0. 	 Soil survey interpretations for an area north of Manila Bay
south of San Fernando in the Philippines (adapted from Crucema, 
1975).
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