Field Office
Technical Guide, Section IV
Land Heclamation, Toxiec Discharge Control 4553-1

Land Reclamation

Toxic Discharge Control (No.)

Definition

Control of acid or otherwise toxic agueous dis-
charges from abandoned mines or ming waste,

Scopa

This standard applies to acid or toxic discharges
from argas thal have been mined, elther surace or
subsurlace, and is usually assoclated with land
reconsiruction (543)

Purpose

To improve water quality, eliminate unsightly resi-
dues and odors, reduce erosion, and reslore areas {o
benaficial use.

Condilions where practice applies.

The gtandard applies 1o |ocations where acid or toxic
drainage is degrading water guality and the environ-
ment in and adjacent to streams, lakes, reservoirs, of
wetlands.

Planning considerations

1. Geologic environmen! of the immediate arsa in-
cluding characteristics of overburden such as lithol.
ogy, faults, joints, and attitude.

2. Surface and subsurface hydrologic conditions.

3. Mining history.

4, Land use,

5. Postmining history and conditions.

6. Topography.

7. Spatial and stratigraphic location of pyrites and
other sulfides.

&. Availability of limestone or other alkaling material,

9. Availabllity of blankeling material.

10. Use of water.

Design criteria

There are four primary methods for controlling toxic
mine drainage: (1) mine sealing, (2) infiltration con-
trol, (3) "daylighting,” and (4) neutralization.

Mine soaling. This method is usually used Lo reduce
the amount of water entering or to promote inunda-
tion by water of underground mine workings lo re
duce or prevent oxidation of pyritic materials.

In the locations where air and surface waler enter
undarground mines, the measures used for shall and
adit closing (452) or subsidence treatment (454) can
ba used. Other practices such as diversions o drains
can be used to keep water from the entrances.
Reducing the amount of water antering the mine may
solve the problem,.

In the inundation process, physical barriers are
constructed In & mine opening to prevent the escape
of water. These seals must be designed 1o withstand
maximum expected hydrosialic heads and ba con-
structed of suitable materials such as masonry, con-
crete, grouted limestone, or clay. The double-
bulkhead grouted aggregate seal has been tha most
successtul and appears capable of withstanding
large amounts of waler pressure—up 1o 10.7 m (35 f1)
ol head. Sealing mines to reduce acld mine dralnage
by constructing wet seals at the mouths of mine
porial drainways, which provides air locks while al-
lowing water to discharge, has been tried In the paut
with litlle success

Infiltration control. This method 15 designed o re-
duce the amount of waler entering loxic surface
matarials. Gob piles and cas! overburden can be re-
shaped for better surface dralnage and blanketed
wilh compacted, slowly permeable soil materials to
deter infiltration. An intensive water disposal syslem
is required to prevent arosion into the loxic material.
Terraces, underground outlets, lined waterways, and
grade stabilization structuras are typically used, All
surfaces should be left with positive grades to the
water disposal system. Diversions may be used o re-
duce outside overflow. Blanketing with pulverized
limestone before topsoiling and revegetating may in-
crease the pH of the infiltrate, which inhibits the
growth of Ferrobacillus-Thiobacifllus organisms,
thereby greatly reducing acid formation, Surface
soils should be treated as necessary to promote a
healthy root environment for planned vegetation.

Daylighting. This practice is surface mining the
existing underground coal, selectively placing toxic
materials, regrading and vegetating the area, and
diverting waier to natural drainageways. Daylighting
has proved 1o be the most successful method of
abating toxic mine drainage trom abandoned under-
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Land Reclamation, Toxic Discharpe Control 453-2

ground mines Lo recalving streams. This mathod may
work on surface mines | desper coal 36ams are pras-
&nl that cen be economically mined.

Neutrslizstion. Acid or other toxic mine dreinage
waler can be treated and neutralized by adding atka-
line material to tha mine drainaga. By salacting the
propar_alkaline agent, many metal cations can be
remaved during neutrallzation as Insoluble hydrox-
Idez. Several alkaline materials are available, such as
hydrated lime (CaCH), cauwstic soda (NaOH), and
limestona,

Alkaline mine drainage having a relativaly high
pH—In excess of 6.5—and contalning predominantly
iron cations can be successiully treated by asration
or adding hydrogen paroxida.

Although most of the undesirable matal cations are
removed during neutrallzation, the water stlll I8 con-
sldered hard and requires additional treatmaent for
benaflcial use, If a proper sludpe-sattiing basin Is pro-
vided after neutralization, tha prodect waler would not
ba detrimental to most fish and wildlile. Chemical
traaimant |s the least desirable measure becausa of
the longterm nature of the action and the excessive
oparation and maintenance costs [nvolved.

SCS projects will normally Invelve only onetime
ireatment 1o permit discharge of ponded walar whare
this will prevent the formalion of more toxic water.

Protection and mainisnance

All disturbed arsas shall be reshaped and regraded to
blend with asumounding featurea. Viaual rescurces
musl ba considared in the planning, design, and in-
stallation of land reclamation projecia. Exposed
aarth shall be coversd with soll materials and estab
lished to vagetation or protectad by other means. Ac-
cess rmads must be maintained and foot and vehlcu-
lar traflic controlled, Sites must ba monitored 1o
datermine the effectiveneas of the work. Water aam-
pling and pH readings should be taken al regular in-
tervals until a steady atate Is established,

Plana and spacificationa

Plans and apeclficationa for toxic discharge control
shall ba In keaping with this standard and shall de-
scribe the requirements lor applying the practice to
achieva ils intanded purposa.



