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Sponsored by 

the MARI0.'1 COUNTY SOIL SURVEY STAFF: 

Clifford C. Miles 

Tonie J . Endres 

Wm. Burke Davies 
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10:30 a .m. 

11:30 a.m. 

12:30 p.m. 

1:00 -
3:00 p .m. 

AGENDA 

ISCA SUMMER MEEI'ING 

Saturday, September 27, 1986 

Council meeting 

Potluck lunch 

General membership meeting 

Soils tour to t\-xJ sites -

Stop 1 Introduction & Comnents - Clifford C. Miles 

Examine and discuss soils damaged by oil brine 
spills - l ed by Wm. Burke Davies and Andrew V. 
Gallagher 

Stop 2 Examine and discuss the occurrence and properties 
of sodium soils (" slicks ") - led by Tonie J. Endres 
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OIL BRINE - SPECIAL PROJECT, LITERATURE REVIEW 

There are forty six counties in Illinois that have had oil production 
beginning in 1888. Previous estimates of total oil brine damage in 
Illinois range from 35004 acres to 380,000 acresS, An estimate of 3500 
acres damaged is certainly too low since the three counties which ranked 
eleventh, thirteenth, and fifteenth in oil production in 1981, have a 
measured area of 2477 acres of barren land due to oil brine damage areas 1. 
In 1981 Marion County ranked second in the state in oil production and out 
produced the three counties mentioned above by one million barrels of oil. 
The size of the oil field brine damaged areas ranges from ten acres and 
larger to an acre or less. 

The brine from oil fields contains high concentrations of sodium, 
potassium, calcium, magnesium, chloride, bicarbonate, and sulfate ions. 
Recorded concentrations of 30,500 mg/liter of chloride and 16,000 mg/liter 
of sodium have been found in brine pits on Southern Illiiois soils. 
Concentrations of 1,600 mg/liter of sodium and 19,000 mg/liter of chloride 
ions are common in sea waterl, Brine contains between 3,600 ppm and 5,300 
ppm total dissolved salt which is equivalent to 1,5 to 2 . 3 pounds of salt 
in a 55 gallon drum of waters. The basic problem with salt - saturated spill 
areas is that the soil becomes relatively compact and impermeable, which 
prevents rain water from flushing the displaced sodium down and out of the 
root zone . 

When the br i ne i s taken up by plants, the capacity of plant cells to 
take up and hol d water is rev e r s ed, and the plant withers and dies. Seeds 
will not germinate in such conditions. The sodium, after entering the 
s oil, causes soil structure degradation and the soil lo s es some of its 
available water holding capacity and natural c o hesivene ss . This results in 
a soil that erode s more quickly. In a study condu c ted in Hamilton County, 
Illinois, the aver a ge rate of ero s ion of 36 r a ndomly sampled oil brine 
dama g ed ar e a s wa s estima t e d t o be 6.7 times the aver a ge rate of erosion on 
a gricultur a l lands in the county2 , De e p gullies qui c kl y f o rm in areas with 
mod e rate slopes . Many of th es e affected are as rem a in bar re n of veget a ti o n 
or partly barren and erode at a high rate for thirty y e ar s or more6, 
Natural lea c hing will lower s a lt concentr a tion gradually whi c h ma y r es ult 
in the establishm e n t o f s alt tolerant gra s ses. Furth e r leachin g could 
result i n a natural pr og re s sion of s alt tolerant s pe cies o ver decade s of 
time. 

The o il brine af f e c ~e d a r eas a r e co n s pi cu ou s and are r e s i s ta n t t o 
healing throu g h n a tural pro ces ses 3 . Th e pa s t r ec la ma tion practi ces for 
the se a rea s hav e co n s i s ted mainly o f a c hievin g an a cc eptible pH lev e l by 
adding lime o r gyp s u m. Or g ani c matte r i s imp o rtant fo r impr ov ing s oil 
structure and p e rmeabilit y . St raw, manure s , s ewag e slu dg e h a ve been us e d 
to add organic mat ter t o th e soil. I n some ca s e s , are as ha ve be en til e d to 
aid in rem o vin g th e so dium from th e so il pr o fil e . A combinati o n of 
impr ov in g soil pH, addin g o r g anic matter, an d tilin g h as had the b e st 
results. 
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SITE A~TI PEDON DESCRIPTION 

SOIL TYPE: Oil Brine Damaged Soil 

CLASS IF ICATWN: Fine, Montmorilloni tic, 
Mesic Typic Albaqualf 

PEDON NO: 85IL121-52 1 - 6 . 

COUNTY: Marion County, Illinois 

MLRA: 113 

MAP U~IT: 991 

FILE ~O: STOP NO: 

QUADRA~I:.E: Fairman 

FIELD SHEET: Atlas 43 . 

LOCATIO~: Approx. 1,716 ft. North and 594 ft. East of the center of 
Sec. 8 NE~, SW~, NW~, NE~, Sec. 8, T2N, RlE. 

N. VEG. (OR CROP): Void of vegetation. 
. 

PARE~! MATERIAL: Loess and silty erosional sediments. 

PHYSWGRAPHY: Broad Illinoian till plain 

SLOPE: 1 % 

DR.U~AGE: Poor 

PER.'1EAB IL ITY: Very slow 

EROS ION: Class 3 severe 

pH :iETHOD: LaMotte 

SAMPLE]) BY: WBD, TJE September 4, 1985 

DESCRL!:3ED BY : CCM, TJE, WBD 
September 24, 1985 

Evalua tion: 

ADO[TIO:,./AL ~OTES: 

ASPECT: 

GROU~ WATER: Greater than 60 11 

MOISTL'RE: Moist 

~ CLAY-: 39 % 

?. COARSER- TifAN' VFS: 

% COARSE' F!u\G . - -

1. Si t e i s l ocated Eas t o f US 51 near inte r section of RD 300 N. 



Ap-

Btgl-

Btg2-

Btg3-

Btg4-

2BCg-

OIL BRINE DAMAGED SOIL 
85IL121-52-1 to 6 

0 to 7 inches; grayish brown (lOYR 5/2) silt loam, light gray 
(lOYR 7/2) dry; common medium prominent strong brown (7.5YR 5/6) 
mottles; weak very fine and thin platy structure in the upper part 
changing to weak fine angular blocky in the lower part; friable; 
few distinct light gray· (lOYR 7/2) silt coatings on the faces of 
peds and common distinct dark grayish brown (lOYR 4/2) organic 
coatings on faces of peds; many fine and medium rounded dark 
nodules (iron and manganese oxide); extremely acid; clear smooth 
boundary. 

7 to 12 inches; grayish brown (lOYR 5/2) silty clay loam, common 
fine faint light brownish gray (lOYR 6/2) and many medium and 
coarse prominent yellowish red (5YR 4/6) mottles; moderate fine 
prismatic structure parting to moderate medium angular blockly; 
firm; many faint dark gray (lOYR 4/1) clay films on the faces of 
peds and many light gray (lOYR 7/2) silt coatings on faces of peds; 
common fine medium rounded dark nodules (iron and manganese oxide); 
very strongly acid; abrupt smooth boundary. 

12 to 20 inches; light brownish gray (lOYR 6/2) silty clay; many 
medium prominent yellowish red (5YR 4/6) and strong brown 
(7.5YR 5/6) mottles; strong medium prismatic structure parting to 
moderat e coarse angular blocky; very firm; few very fine roots; 
many prominent very dark gray (lOYR 3/1) and dark gray (lOYR 4/1) 
clay films on faces of peds; few fine and medium rounded dark 
nodules (iron and manganese oxide); very strongly acid; clear 
smooth boundary. 

20 to 31 inches; li g ht brownish gray (lOYR 6/2) silty clay loam; 
many medium prominent st rong brown (7.5YR 5/6) mottles; moderate 
medium prismatic structure parting to moderate coarse angular 
blocky; firm; few very fine roots; many di st inct gray (lOYR 5/1) 
and dark gray (lOYR 4/1) clay films on faces of peds; common fine 
and medium rounded dark nodules (iron and mangane se oxide); very 
strongly acid; clear smooth boundary. 

31 to 37 inches; light brownish gray (2.5Y 6/2) silty clay loam; 
many me dium pr o minent s trong brown ( 7 . 5YR 5/6) mottles; weak medium 
prismatic structure; firm; few fin e and very fine roots; common 
faint gray (lOYR 5/1) clay films on fa ces of peds; many fine and 
medium rounded dark nodul es (iron and man ga n ese oxide); st rongly 
acid; grad ual smooth boundary. 

37 to 60 inches; mix e d very dark gray (2.5Y 3/1) and dark gray 
(2.5Y 4/1) silty clay loam; common medium an d coarse prominent 
strong brown (7.5YR 4/6) and common medium and coarse dark yellow
ish br o wn (lOYR 3/4) mottles; weak medium pri smatic structure 
parting to weak very coarse a nd thick platy; firm; few fine and 
very fine roots; com mon distinct very dark gray (2.5YR 3/1) clay 
film s on vertical faces of peds; common fine a nd medium rounded 
dark nodules (iron and man ga n ese oxide); about 1 p e r cent by volume 
fine a nd me dium g rav e l; about 20% sa nd; n e utr a l. 
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SODIUM SOILS 

Scxlium soils , ccmnonly called "slick spots" or "scalds" , are extensive 

in south-central and western Illinois . 'Ihese soils have a characteristic 

rrorphol ogy and have a natric horizon . A natric horizon, as defined in Soil 

Taxonany, is a special ki nd of argillic horizon that has prismatic or colum

nar structure, and more than 15 percent saturation with exchangeable sodium 

(Soil survey Staff , 1975). 

The high content of sodium and very slow penneability in the subsoil re

sults in rroisture stress during dry periods and excess moisture during wet 

peri ods. '!he sodium restricts the availability and uptake of some plant 

nutrients . In addition , the high content of sodium causes dispersion of 

the c l ay, resulting in an unfavorable medium for root developnent . 

In Marion County , three sodium soils have been identified: Huey , Darm

stadt, and Tanalco . 'Ihe pH of the natric horizon in these soils ranges from 

neutral to rroderately alkaline. In sane areas, Huey and Dannstadt soils are 

closely intenningled on the landscape with soils that have an acid subsoil 

and are napped as a cacpl ex. Cisne-Huey silt loams (991) is an extensive 

nap unit on broad, nearly level parts of the till plain . Hoyleton-Darmstadt 

silt loams , 0 to 2 pecent slopes (912A) and 2 to 5 percent slopes (912B) are 

cacm:>n on convex ridges on the till plain. In other areas, the sodium soils 

can be identified and delineated as consociations: Huey silt loams (120); 

Darmstadt silt loams, 0 to 3 percent slopes (620A) and 3 to 6 percent slopes, 

eroded (620B2); and Tanalco, 1 to 3 percent slopes (581A). 

The genesis of sodium soils in Illinois is as canplex as it is interesting. 

Fehrenbacher et al (1966) and Wilding et al (1963) have detailed the proc

esses and factors involved in their formation. The sodium in these soils 

originated from the weathering of sodium feldspars in the loess . On sloping 

areas along drainageways , the occurrence of sodium soils is generally related 

to lateral seepage of groundwater. On nearly l evel landscapes, the occurrence 

of sodium soils is related to the permeability of the underlying glacial till. 

'!he till underlying the sodium soils is rrore penneable than the till under

l ying the associated non-sodic soils. As described by Fehrenbacher et al 

(1966) , during early stages of sodium soil development , percolating water 

was channeled through the loess and toward the rrore penneable till . Sodium, 



calcium, magnesium, and other products of weathering, were carried in solu

tion by the percolating water. As a result of low co2 pressures and low 

rroisture in the lower part of the loess, calcium and nagnesium precipitated 

to form carl:xmate concretions. As the sodium concentration increased, the 

B horizon became less permeable as the clay was increasingly dispersed by 

the sodium. During advanced stages of sodium soil development, percolating 

water was diverted by the very slow permeability in the natric horizon and 

channeled instead through the associated non-sodic soils. 
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SITE AND PEDON DESCRIPTION 

SOIL TYPE: Huey silt loam MAP UNIT: 991 

CLASSIFICATION: fine-silty, mixed, mesic 
Typic Natraqualf 

PEDON NO: 

COUNTY: Marion 

MLRA: 113 

FILE NO: 301 STOP NO: 

QUAD RA~ LE: Centralia F.a.st 

FIELD SHEET: Atlas 44 

LOCATION': Approx. 1280 feet north and 410 feet east of the southwest comer of 
sec. 11, T. 2N. , R. lE. Sandoval- Odin 'Iwp. 
NB.i, NW\, SW\, SW\ sec . 11 

N. VEG. (OR CROP): com 

PARENT MATERIAL: loess and erosional sediments 

PHYSIOGRAPHY: slightly depressional area on the Illinoian till plain 

SLOPE: 0% ASPECT: 

DRAI~AGE:- Poor 

PER..'1£.\B ILITY:- Very s l ow 

EROSION~ Cl ass 1 None t o s light 

pH MEIHOD: LaMotte 

SAMPLEU. Jrt:- Staff 

DESCRIBED B.'i :: TJE 09-23-86 

GROU~ WATER: > 60 inches 

MOISTl,'RE: 0-10" noist; 10-45" dry; 
45-60" rrois t 

STONINESS : 

Z CLAY : 35 

7. COARS ER THAN VFS: 

7. COARSE FRAG. 

EV<l'luartorr:- 1. 'fypi cal pedon of Huey silt l oam in the 991 map unit 

2. Soil properties of pedon are within the Huey series r ange in character i stics 

Ail~NOTES:-"" 3. Described fran a soil pit 

L NSH _6.02 - 105" 

4. Ped.on is locat ed appr ox . 65 f eet north of a typical pedon of 
Cisne silt l oain (file # 3 0 2 ) 

2 NSH 602-18 
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SITE AND PEDON DESCRIPTION 

SOIL TYPE: Cisne silt loam MAP UNIT: 991 

CLASSIFICATION: fine, montmorillonitic, mesic FILE NO: 302 
M::>llic Albaqualf 

STOP NO: 

PEOON NO: 

COUNTY: Marion 

MLRA: 113 

QUADRA~I:;E: Centralia F,as t 

FIELD SHEE.T: Atlas 44 .. 

LOCATIO~: approx. 1215 feet north and 410 feet east of the southwest corner of 
sec. 11, T.2N., R.lE. Sandoval-0:lin Twp. 
NE\, Mv\ , SWJ..i , SWJ..i sec. 11 . 

N. VEG. (OR CROP): corn 

PARENT MATERIAL: loess and erosional sediments 

PHYSIOGRAPHY: broad, nearly level till plain 

SLOPE: 0-1% 

DRArnAGE: poor 

PE~1EAB IL [TY: Very slow 

EROSION: Class 1 None to s light 

pH METHOD : LaMotte 

SAM PL ED BY : Staff 

DESCRIHED BY: C01 09-23-86 

ASPECT: 

GROUND WATER: > 60 inches 

MOISTURE: moist except for E2 hor izon 
14-19" 

STONINFSS: -

i. CLAY: 38 

i. COARSER THAN VFS: 5 

i. COARSE FRAG. -

E.valua~ion:- 1. Typical pedon of Cisne silt loam in the 991 map unit 
~ 

2. Soil properties of pedon are within Cisne series range in characteri s t i cs 

~ NOTES:.- 3. Described from a soil pit 

l NSH 602-105 

4. Ped.on i s l ocated approx . 65 feet south of a typi cal pedon of 
Huey silt loam (file #301) 

2 NSH 602-18 
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