UNITED STATES DEPARTMENT OF AGRICULTURE
SOIL. CONSERVATION SERVICE

TECHNICAL GUIDE ‘ _ STATEWIDE 7
SECTION IV Toxic Salt Reduction 610-1

Toxic Sait Reduction (acre)

Definition

Reducing or redistributing the harmful concentrations of
salt and/or sodium in a soil (sometimes referred to as
leaching).

Purpose

To permit desirable plants to grow.

Conditions where practice applies

On land where the accumulation of salt and/or sodium at or
near the surface limits the growth of desirabie plants.
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UNITED STATES DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

TECHNICAL GUIDE ' . ' NATIONAL
SECTION 1V . SUPPLEMENT
. | ' 610-NS-1
Toxic Salt Reduction (acre)

Planning considerations for water quantity and qu.ahty

Quantity

1. Effects on the water budget, especially on infiltration, deep percolation, and ground water
~ recharge. Consider the variability (volume and timing) of the leaching fraction, the
need for additional irrigation water, and the impact of drainage if installed as an
associated practice.

Quality

1. Effects on irrigation induced erosion, sedimentation, and soluble and sediment-
attached substances in irrigation tailwater.

2. Effects of leaching on the volume of toxic salts and soluble nutrients and pesticides

removed from the root zone. Identify the ultimate residence of the chemicals and the ‘
surface and ground water impact of drainage if installed as an associated practice.
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" MONTANA SUPPLEMENT
Toxic Salt Reduction (610)

Planning Considéerations: All salt- ~affected sites are somewhat unique in that
they have variations in levels of sallnlty, different kinds of salts,. somewhat
different climatic patterns, and vary1ng so1l materlals. '

- Salt- affected s01ls have. been class1f1ed 1nto three categorles._ These are:

1. Sal1ne s01ls

EC >4 mmhos/cm at 25°C5
"SAR 0-12 e T
pH <8.5 - . ' ' o o

2. Sallne sod1c s01ls

EC >4 mmhos/cm at 25°C
SAR >12
pH usually <8.5

3. Sodic soils

" EC <4 mmhos/cm at 25°C
SAR >12
pH usually >8.5

The sallne s01ls, because of the low amount of sodium and the excess 'salts,
. are generally flocculated. The infiltration rates and permeability of these
soils are equal to or higher than that of similar nonsalt-affected soils.

Saline-sodic soils are similar in appearance to the saline soils as long as
excess salts are present. With leaching, most of the excess soluble salts may
. be removed. If this happens, the soil particles will become dispersed. The
soil then becomes unfavorable for the infiltration and internal movement of
water. ' It also becomes difficult to till. To prevent this dispersed soil
'conQitiOn from occurring, water with excess saltimay be used for leaching.

Sod1c so1ls have dark-colored surfaces that are highly dispersed. These 501ls
“are very. difficult to. leach because of the low 1nf11trat1on rate and poor
permeablllty : :

801l'amendmentS'may be needed when leaching to help correct the sodic
condition of the saline-sodic soils and the sodic soils. The amendments
generally used are calcium sulfate (gypsum), elemental sulfur, or sulfurlc
acid.

Because of this uniqueness of sites, an onsite investigation must be made
before ‘a toxic salt reduction practice is established. The information needed
to plan toxic salt reduction is the kinds and amounts of the salts affecting
the soils, the electrical conductivity in millimhos per centimeter (mmhos/cm),
and/or in some cases the sodium adsorption ratio (SAR).

When collecting soil, it is important to combine several samples from various
parts of a field to get an average sample. In a homogeneous or uniform field,
ten samples taken from different locations should be adequate. Depth of
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a,samp11ng is another 1mportant con51derat1on
ﬁhave samples taken from O tor 6 1nches )

Zcon31dered
whether_fr"

Chemlcal weed control on seep areas 1)

’jgﬁto accompllsh th1s procedur
*;Happllcatlon are normally fe
are: locally avallable_

?Plann1ng Crlterla.‘he“V

IL Irrlgated cropland w1th:biﬁaﬁef;£able,

7f,Sa11ne s01ls »

il5of the 5011 proflle
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4. The application of water for leaching w1ll be de31gned specifically
for each site.

5. Disposal of the tailwater is ‘an 1mportant con31derat1on because of
" ‘governmental restr1ct1ons on salinization of siurface water and
~ground water. - Montana law may require a dlscharge permlt if dra1n
_water is of poorer. quallty than rece1v1ng water.

'6._ . Sprinkler irrigation is more eff1c1ent ‘than floodlng at remOV1ng
soluble salts, Sprinkler irrigation allows the soil to remain
unsaturated, which results in.a more complete salt removal w1th less
.water than by flooding. ' :

lx;._"7. See table 1 for plant mater1a1s ‘that can be establ1shed on sallne
...l - .soils. :

‘FSaline-SOdiC_and sodic soils:

1. Drainage must be applied.

'.2. After the soil is drained, soil amendments in the form of gypsum
(calcium sulfate), elemental sulfur, or sulfuric acid may be app11ed

if needed to help leach the salts from the soil proflle

f3fsf ‘Water must be appl1ed in amounts great enough to leach the salts out
of the 5011 proflle.

::4.- The appllcatlon of water for leachlng w111 be de51gned spec1f1cally
B for each s1te.

5. When reclaiming irrigated cropland by leaching, the water source
must be evaluated; the amount and quality of water to be applied and

the application procedure must be planned to fit the soil.¥

- 6. See table 1 for plant materials that can be establlshed on problem
o so1ls

_ nSo1l poros1ty of 40 percent is common for many agrlcultural soils. One pore.
volume on four feet of soil would be 1.6 feet or 19.2 inches of water. .To
~reclaim four feet of saline soil would require enough water to saturate the'
profile plus 2 pore volumes, meaning about 4 feet of water.

' Lo
-II. Irrigated cropland--well drained saline‘soils;

Saline soils:

1., Treatment should be the same as "Irrigated cropland with a water
table" (I. above) except that drainage should not be required.

Saline-sodic and sodic soils:

I." Treatment should be the same as "Irrigated cropland with a water
table" (I. above) except that drainage should not be required.
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'lﬁdownward untll 1t reaches an 1mpermeab1e layer;

IITI. Managing salinefirrlgatlon water}

7'accumulat1ons of
 water with an EC-

of land Enough
__requlrementsk-as

f}Irrlgatlon water that
- Sodium affects clayey

rj;Dryland sallnf

".Plann1ng Cons1derat10ns Sallne seeps are. ‘recent. oy
‘areas in. non1rr1gated soils on which ¢rop: productlon 1s reduce :

‘;,The soil surface is 1nterm1ttently or. contlnuously wet '
‘rare often present : BRI

f;Typlcally, a sallne seep develops when raln:falls ‘on the_upslope pos
,("recharge area“) and ‘moves. down through the 5011 ;p1ck1ng up

f;:lIt then flows laterally, p1ck1ng up salts, un 1

:;surface The ground water table r1ses to ac
-fsalt 1aden water. reaches;: the surface’ by cap:
- free water from ‘the. exposed conductlng 1aye,

- dissolved salts;" gradually evaporates, and the salts:a.’i

As ‘the salt builds up at the surface;

" those used for 1rr1gated 30115

'~because of the attractlon of salt partlcles for water;“

. Gypsum for example, actSftoo‘slowly t’
' useful amendment on dryland 5011s B

amendments are’ generally not V1ab1e practlces CIn fact
usually be. made worse by- addition of .soil amendments

"sulfuric acid are ‘all. salts of one kind or" another, 50 addlng:the
to a sa11ne seep W1ll generally only create a blgger problem :

sallne soll

i

'The most effectlve way to correct and control the sallne seepyproblem'ls t
~use as much as: poss1b1e of the current prec1p1tat10n that falls ‘on the -
recharge area for crop or forage productlon before 1t percola es b'yond
‘root zone and Jmoves.. 1nto the seep ‘ RN : :
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L//%orage crops such as grasses and alfalfa use more water than cereal gralns or
0il crops because they have deep root systems, are perennial, and have a -
longer growing season. For many saline seep areas, the fastest and best way

to solve the problem is to seed alfalfa in the recharge area. {(See tables 2,
3, and 4.) § - g ' '

‘Planning Criteria:

I. Controlling the water in the recharge area.
1. ° Because of the uniqueness of each saline seep, onsite investigations
" . must be made before planning the reclamation practices. The 1n1t1a1
review should include a review of the site with the operator,

collecting historical information about the seep and the cropplhg vf;é[f

history of the suspected recharge area, plannlng the locatlon of
monltorlng wells, and discussing alternatlve sallne seep control
practlces with the producer

2.  Elevations will be obtained on all investigation wells to help.
determine movement and source of grOund water. This aids . in
identification of recharge area. Monitoring wells provide .
information on the depth to the impermeable layer and the depth to
the water table. These wells will require monitoring for an
indefinite period to determine the water level. The level of water
-in the subsoil must be known to determine the cropping practices
vneeded to control the level of the water table that: feeds the: sallne
;seep

“'3;1. Plant deep-rooted perehhials such as alfalfa to dry the soil profile
= in the recharge area where depth to the 1mpermeable layer is more
than 5 feet. -

4, Flexible or annual cropping may be used to dry. the recharge area if
the soils are 5 feet or 1ess in depth to the impermeable layer

5. ' Select plants from tables 2 ‘and 3 to remove excess.soil moisture
S from the recharge area. " Use planting dates in the practlce Pasture
" and Hayland Plantlng 512.

6.  After the ground water has been removed from the recharge area, an
intensive cropping system must be applied torprevent the buildup of
a new water table. See "Flexible Cropplng in the Conservation -
Cropping Systems (328) standard. '

IT. Establlshlng plants in the saline seep
1. An electrical conduct1V1ty (EC) test must be made of the Elo layer
or top few inches of soil in the seep. This information is used to
' determine what plant materials can be established in the seep. : (See

table 1.)

2. To control the buildup of’salt on the soil surface, vegetation
should be established in the seep area as soon as it starts to dry.
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- time that these- sites:are safely traversabl

. ground,- ready ‘to: utlllze ‘early sprlng prec1

'thhe falldto prevent excess snow;af Ui
flf the water table is below 4 feet weeds

- are not traversable durlng most of the year
J,weed control and seedbed preparatlon whethe

vestabllshlng plant materlals ‘on - sallne 51tes

:‘gfall or. durlng a.snow- free perlod dn w1nter

"lsalts), 1ncreas1ng ‘the. probablllty of germl

vpvlmmedlate 3011 surface Shallow tlllage is generall
.;s01ls " Deep.tillage. may,; in’ many . cases,‘51mply bring
surface and make the problem worse e ’

v-may be temporarlly lowered s

A number of weeds are very salt tolerant;~; ontrd
* tlllage is.- essent1a1 to get crops, partlcularly foragesi*'”

'N1trogen and phosphorus fertlllzer applled to moderately saline soil:
- shown definite beneflts in increasing yields- of:both anmial ‘cr
”fperennlal grass crops 8011 test and fertlllze accordlngly
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manure mulch is present on the soil surface, it will assist in reducing
evaporation and the concentration of salts at the surface of the soil. Manure
will also assist in water movement through the soil to. leach the salts down.

It is recommended that mixtures of forage crops rather than 31ng1e spec1es be
used in seedlng salt affected 5011s

It may be that adapted species will need to be establlshed on. the seep s
perimeter and allowed to spread gradually across the seep’ through vegetative'
-reproduction. Periodic reseeding of the seep areas as the water table is
lowered may be made to speed up. revegetatlon.'
_Sihce six row barleY-is the most salinity-tolerant cereal available, it
‘normally should be the first crop seeded when recropping of the area begins.

) Plant materials that may be established on saline or saline¥sodi¢l*'
-or sodic soils. o » T o

Upper salinity'

. ‘ _ " 'Seeding Rates, PLS, lhs/ac. .. tolerance

Plant materials : - drilled ' ~ broadcast . mmhos/cm¥ -

~ Perennial grasses _ . | .

' beardless wildryel 7 14 - 20
‘tall wheatgrass. 10 20 20
altai wildrye 12 . : 24 18
slender wheatgrass? 6 ' 12 .18 .

© tall fescue. 5 0 - 16

- western wheatgrass 6 12 - 14
Russian wildrye 6 - 12 12
Fairway crested wheatgrass 4 8 10 -
standard crested wheatgrass - 5 10 .10
creeping meadow. foxtail 3 6 ' 8
intermediate wheatgrass 7 14 8-

" pubescent wheatgrass 7 14. 8

““'smooth brome’ 5 10 7
orchardgrass 4 8 6 ;

. : {

Perennial legumes

_birdsfoot trefoil 5 10 7
alfalfa 5 10 6
cicer milkvetch 8 16 6
Annual crops .
barley - 80 o . 80 .12
wheat , : ' 60 ~ 600 -6
oats _ 60 60 6

1Always plant as a dormant seeding; requ1res cold strat1f1cat10n to
1nduce germ1nat10n. 2Plant only in m1xtures

-_#Electrital conductivity‘ranges (mmhos/cm) : ‘Low 0-4 - Medium 4-8
: ; o *High 8-12 Very high 12+
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‘Species’; .

- Kenmont tall fescue
" Green ' needlegrass'
Slender wheatgrass
Pybescent wheatgrass
Western wheatgrass
'Altal wildrye- .
Ru351an ‘wildrye: grass
Crested wheatgrass'
Tall wheatgrass
- Sainfoin' :
‘fM01cer‘m11kvetch_

"nused 1n excess of prec1p1tat10n.
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‘Table 4. Rooting depths and soil water use by 10 dryland crops grOWn near7
Fort Benton and Culbertson, Montana. _ _

- Crop o Rooting depth Soil water use¥
(feet) ~(inches) .
Safflower" 6.2 10:3°
- Flax - . 6.2 S7.80
-Mustard - 5.9 S 7.6
Winter wheat 5.2 8.0 ,
_ Sunflower 5.2 7.3
i+ Kochia 5.0 7.0
" <. Rape seed 4.9 6.9
" Barley = .. 4.3 5.3 -
Spring wheat 3.9 - 6.0 2
Corn ' : 3.9 3.7 )
Sweetclover v
1st year 5.9 10.9 .
2nd year 8.5 15.9

*"Soil water use" is the average annual water used by the plant,
- which 1s dlfferent from net 5011 water depletion shown in tables
2 and 3 :

 Based on crop vater use data obtalned on deep glac1al till soils at Fort
-Benton and Culbertson, Montana, safflower and ‘flax were the deepest rooted,
and safflower was the greatest water user of the annual crops: First- year‘.v
sweetclover was almost as deep-rooted as safflower and flax and used sllghtly
more water. :
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JOB SPECIFICATION
Tox1c Salt Reduction (Irrigated Land) (610 A)

(owner/operator) ' .(F1ld. No., CTU No., CIN)

Date i : .Area'affected ' Ac.

Scope: This speC1f1cat10n prov1des direction for reducing toxic salts in
saline 1rr1gated 1and (F111 in those blanks that are needed )

Toxic Salt Reduction

1. Soils name and texture .
Depth: " Permeability:
Avallable water-holding capacity per foot:

2. Electr1ca1 conduct1v1ty (EC) : Sodium adsorption ratio (SAR)
pH ! . o

3. Kinds of salts present:

Soil amendments to be used:

4. Source of excess water and salts (canal seeps, poor irrigation water
management, etc. )

5. Description of the drainage system to be installed:

6. Amount of water to be applied for 1each1ng (acre inches):
Time of application:

7. Evaluation of water to be used for leaching: EC : SAR

- 8. Plant materlals to be seeded in problem area: (See page 2 of this job

+gpecification.)-

9. Seedbed preparation:

10. Fertilizers and rates to be used:“

11. Weeds to be controlled:
Recommended herbicides:

Additional job specification. sheets needed to apply ‘this practice. are checked
below ‘and will be attached.

Conservation Cropping System 328
Grasses and Legumes in Rotation 411
Pasture and Hayland Planting 512
Pasture and Hayland Management 510
Other

[r— — e fr— oy
[N 2y SR By S Wy "'
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SEEDING PLAN AND RECORD

Planned Seeding

ILbs PLS/ac. 9% of mixture

Lbs PLS/ac. needed

in mixture Acres to be

Total PLS needed

Plant species » . (Pure Stand) .+ 100 (col. 2 x col. 3) seeded (col. 4 x col. 5)
(1) (2) (3) ) 5)
Special provisions [ ] None [‘]fSee’attachéd shéét.
SCs Approval-'i
(date)

(SCS technician)

Certification

Kinds, Rates, and Quantities of Seed Planted

Lbs PLS/ac:
% of ' in mixture
) - Lbs PLS/ac. mixture. (col. 2 x
Plant species ‘(Pure:Stand) + 100  col. 3)

Bulk seed- Lbs. bulk: -
: ) needed - seed -
% PLS = %~ per 1b PLS needed/ac: ) .
germination [100:%PLS. -~ (col. ‘4 x: -Acres

x%Purity+100  (col. 5)] col. 6) - seeded

Total 1bs.
bulk seed

(col. 7 x

Total
bulk
seed
actually

'planted

(10)

() RN ¢ MR ¢ ) MERRRAN (5

(5) - (6) @ (8.

I hereby certify that this practice has been established in accordance with these specifications.

Lo P
N ; o

—

(SCS technician)’

 §te)

(date seeding was complé



