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SUMMARY OF DATA PRESENTED IN THE DOCUMENT FOR EFFLUENT LIMITATIONS
GUIDELINES AND STANDARDS -
MINERAL MINING AND PROCESSING POINT SOURCE CATEGORY

In the late 1970s, the U.S. Environmental Protection Agency (EPA) conducted a study of the mineral mining
and processing industry. The study encompassed the following non-metallic “minerals":

e Dimension Stone e Crushed Stone

e Construction Sand & Gravel e Industrial Sand

e Gypsum ¢ Asphaltic Materials

e Asbestos and Wollastonite e Lightweight Aggregates

e Mica and Sericite e Barite

o Flourspar o Salines from Brinc Lakes
e Borax e Potash

e Trona Ore e Sodium Sulfate

e Rock Salt o Phosphate Rock

o Sulfur e Mineral Pigments

e Lithium Minerals e Bentonite

o Fire Clay o Fullers Earth

e Kaolin and Ball Clay ¢ Feldspar

e Kyanite o Magnesite

e Shale and other Clay Minerals o Talc, Soapstone and Pyrophyllite
e Garnet ¢ Diatomite Mining

o Graphite e Miscellaneous Minerals

The results of the study are presented in the "Development Document for Effluent Limitations Guidelines
and Standards - Mineral Mining and Processing Industry Point Source Category,” (EPA 440/1-79/0596, July
1979). The data are grouped by mineral and subgrouped primarily by processing technology. However,
some mineral categories are subgrouped by types of materials (e.g. asbestos and lightweight aggregates) and
phosphate is subgrouped by Region (Eastern and Western).

The EPA’s Office of Solid Waste has recompiled the data contained in the effluent guideline for possible use
in its effort to develop a rational mining program. Data contained in this report is taken from the effluent
guideline document and does not represent new research. Further, it should be noted that the data
represented has not been reviewed for quality control/quality assurance. The source documents detailing
sampling methodolgies and protocols were not consulted for this review.

The attached Table 1 summarizes the information published in the Development Document. For each
mineral and sector, Table 1 provides:

e Category, SIC Code, and Subcategories

e Number of known active plants in 1979

e Number of facilities with data available (including facilities sampled during this study and facilities
where existing data were used)

Number of facilities sampled under this study

Parameters or pollutants analyzed for in wastewaters

Comments on treatment method(s) employed'

Development Document page numbers for accessing more detailed data

! The most common form of wastewater treatment used in this category is settling ponds. Individual ponds,
or several ponds used in series, provide a cost effective method of reducing TSS in receiving streams. This
treatment also allows a number of facilities to retain process wastewater for subsequent reuse in ore
beneficiation/processing. Other common treatments which may be used singly or in combination include:
flocculation, lime treatment, spiral screening and dewatering screws to remove solids and/or adjust pH.
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Generally, the parameter most important in the mineral industry is suspended or dissolved solids. Other
parameters measured in wastewaters include:

e pH o turbidity

e hardness o alkalinity/acidity
e Biochemical Oxygen Demand (BOD) e Chemical Oxygen Demand (COD)
o oil and grease o phenols

¢ fluoride e nitrate

e chloride e sodium

¢ sulfate o sulfide

e cadmium e chromium

e barium e iron

e lead e manganese

e aluminum e zinc

e asbestos e radium

Sampling methodologies and protocols for the data contained in Table 1 were not documented in the
Development Document. Because proposed effluent guidelines have frequently been subject to litigation,
data must be completely defensible. Therefore, it is assumed that the sampling and analysis data described
here were collected according to standard Agency protocols, (including QA).

In addition, several aspects of the sampling data presentation should also be noted:

o In some cases, information on the number of facilities sampled and the use of existing data is not
provided (i.c., crushed stone mine dewatering - where TSS data is presented, while numbers of
facilities with data available and facilities sampled are not);

o In some cases, the availability of sampling data was indicated, however, no data were included in
the Development Document (i.e., for crushed stone shell dredging, four facilities are listed as
having data available, however no results are presented);

e Where the number of facilities sampled is zero, it is assumed that only existing data were used;
and

e Where no discharge occurs and data is presented, it is assumed that sampling was performed
internally.

Table 2 provides a list of the applicable standards for many of the contaminants detected in ore processing
wastewater. This Table was included to assist the reader in assessing the levels of specific pollutants
detected in the wastewaters.



MINERAL MINING AND PROCESSING

TA

FACILITIES AND EFFLUENT PARAMETERS MEASURED

Number of Facilities
Category (SIC)/ Data Comments Reference
Process Subcategory No. of Facillties No. of Summary on Page
Facllitles With Data  Facilities Treatment
. (1979) Avalilable Sampled
Dimension Stone (1441) 194 20 5 TSS (1.0 - 1658 mg/l) Level of treatment contingent upon 254
pH (78 s5.u) State requirements
BOD (<1 mg/l)
Crushed Stone (1422, 1423, 4,800 N/A N/A
1424)
Dry Process N/A 2 No discharge No data presented
Wet Process N/A 130 9 TSS (2.0 - 42 mg/l) Dewatering screws and flocculating 256, 259
pH (75-845u) agents employed to recover
Turbidity (16 - 18 NTU) salvageable material from wasle
stream
Flotation N/A 3 1 TSS (4.0 - 10 mg/1) Wastewater is settled and recycled 260
BOD (<1.0 - 1.0 mg/]) or lagooned belore discharge
COD (<10 - 40 mg/D)
Sulfate (<2.0 - 19 mg/l)
Turbidity (2 - 6 NTU)
Chloride (4.1 - 20 mg/l)
Total Solids (128 - 154
mg/l)
Shell Dredging N/A 4 0 No data presented
Mine Dewatering N/A N/A N/A TSS (<1 mg/l - 67 mg/l) 258



MINERAL MINING AND PROCESSING

TABLE 1

FACILITIES AND EFFLUENT PARAMETERS MEASURED

(continued)
Number of Facilities
Category (SIC)/ Data Comments Reference
Process Subcategory No.of  Facilities No. of Summary on Page
Facllittes With Data  Facilities Treatment
. (1979) Available Sampled
Construction Sand and N/A N/A N/A
Gravel (1442)
Dry Process 750 50 No discharge No data presented
Wet Process 4,250 100 15 TSS (2.0 - 154 mg/l) Predominant treatment method 261-3
uses settling ponds and mechanical
dewatering devices
Dredging (on-land) 50 15 0 TSS (50 - 300 mg/l) 264
Dredging (on-board) 100 25 0 No data presented
Industrial Sand (1446) N/A N/A N/A
Dry Process 20 5 No discharge No data presented 265
Wet Process 130 10 2 No data presented
Flotation 17 10 2 pH (5.0 - 78 s.u.) No point discharge from any of the 266

TDS (192 mg/1)

TSS (4 - 47 mg/l)
Sulfate (38 - 330 mg/l)
Oil and grease (<1.0
mg/1)

Fe (0.06 mg/l)

Nitrate (0 - 9 mg/l)
Chloride (57 - 76 mg/l)
Fluoride (1.8 - 6.6 mg/l)
Phenols (Not detected)

acid flotation operations.



MINERAL MINING AND PROCESSING

TA

FACILITIES AND EFFLUENT PARAMETERS MEASURED

(continued)
Number of Facilities
Category (SIC)/ Data Comments Reference
Process Subcategory No.of  Facilitles No. of Summary on Page
Facllites With Data  Facilities Treatment
. (1979) Avallable Sampled

Industrial Sand (Cont’d)

Acid Leaching 3 3 0 pH (64 - 7.2 s.u) Settling, pH adjustment and 266

TSS (2.02 Ib/ton) chemical flocculating agents added
Fe (0.13 Ib/ton) to wastewater prior to discharge
from acid leach operations

Flotation (HF) 1 1 No discharge No data presented
Gypsum (1492) N/A N/A N/A

Dry, Wet Scrubbing and 80 64 3 TSS (4 - 130 mg/1) Mine pumpout and non-contact 267

HMS pH (5 - 8.1s.1.) cooling water discharged without

treatment

Asphaltic Materials N/A N/A N/A

Diatomite (Oil 1 1 0 (All water recycled)

Impregnated) (1499)

Gilsonite (1499) 1 1 1 Processing discontinued
Asbestos (1499) N/A N/A N/A

Dry Process 4 4 1 TSS (2.0 mg/l) Quarry pumpout trcated with 268

Fe (0.15 mg/1)

pH (8.4 - 8.7 s.u)
Asbestos (1.0 - 1.8 x 10°
fibers/liter)

sulfuric acid at one facility.
Diversion ditches, berms and check
dams used to direct and hold
stormwater runofl.



MINERAL MINING AND PROCESSING

TABLE 1

FACILITIES AND EFFLUENT PARAMETERS MEASURED

(continued)
Number of Facilities
Category (SIC)/ Data Comments Reference
Process Subcategory No.of  Facllities No. of Summary on Page
Faclliies With Data  Facilitles Treatment
B {(1979) Available Sampled
Asbestos (Cont’d)
Wet Process 1 1 No discharge TSS (1,160 mg/1) All facilities settle wastewater, no 269
Percolation  pH (7.8 s.u.) discharge to surface water reported
Pond tested Mg (48 mg/l)
Na (345 mg/1)
Chloride (104 mg/l)
Ni (0.1 mg/])
Wollastonite 1 1 No discharge No data presented
270
Lightweight Aggregates N/A N/A N/A
(1499)
Perlite 13 4 No discharge  No data presented
Pumice 7 No discharge No data presented
Vermiculite 2 2 No discharge  No data presented
Mica and Sericite (1499) N/A N/A N/A
Dry Process 7 7 No discharge  No data presented 270
Wet Process 3 3 No discharge No data presented
Wet Beneficiation 7 7 No discharge pH (6.5 - 9 s.u.) 272
TSS (<15 - 400 mg/1)
Barite (1472) N/A N/A N/A
Dry Process 9 8 No discharge  No data presented



MINERAL MINING AND PROCESSING

TA

FACILITIES AND EFFLUENT PARAMETERS MEASURED

(continued)

Number of Facilitles
Category (SIC)/ Data Comments Reference
Process Subcategory No.of  Facilities No. of Summary on Page
Facilities With Data  Facllitles Treatment
. (1979) Available Sampled
Barite (Cont'd)

Wet Process 14 14 No discharge pH (8.0 s.u) 273
TSS (32 mg/))
Ba (0.5 mg/1)
Fe (0.09 mg/l)
Pb (0.10 mg/1)

Flotation 4 4 1 TSS (3 - 6 mg/l) Water is settled in a series of ponds 274
TDS (1000 - 1815 mg/l) with most being recycled. Lime is
Ammonia (5 - 35 mg/l) used for pH adjustment. Lime and
Cn (0.100 - 0.120 mg/I) ferric chloride are used for settling
Fe (0.030 - 0.070 mg/l) prior to discharge at one
Pb (0.040 - 0.090 mg/}) facility.
Mn (0.004 - 0.008 mg/l)
Ni (0.030 - 0.070 mg/l)
Zn (0.030 - 0.090 mg/1)

Mine Dewatering N/A N/A N/A pH, Acidity, Hardness, Lime neutralization for pH 276
TDS, TSS, S0, Fe, Al, adjustment, gravity settling prior to
Pb, Mn, Ni, Zn (No levels  discharge
reported)

Flourspar (1473 & 3295) N/A N/A N/A
HMS 6 6 No discharge  Fluoride (3.0 mg/l) 276

TSS (10.0 mg/1)
Pb (0.015 mg/1)
pH (7.8 s.u.)
Zn (0.09 mg/l)



TABLE 1
MINERAL MINING AND PROCESSING
FACILITIES AND EFFLUENT PARAMETERS MEASURED

(continned)
Number of Facilities
Category (SIC)/ Data Comments Reference
Process Subcategory No.of  Facilities No. of Summary on Page
Facilities With Data  Facilitles Treatment
. (1979) Avallable Sampled
Flourspar (Cont'd)
Flotation 6 5 2 pH (7.2 - 82su.) Settling, clarification ponds and 277
TSS (318 - 1800 mg/l) flocculants used prior to discharge.

Drying and Pelletizing

fluoride (5.1 - 9.8 mg/l) Recycling efforts attempted at one
alkalinity (340 - 359 mg/l) facility but abandoned due to
bardness (222 - 235 mg/l)  chemical buildup in various
TDS (1056 - 1702 mg/l) flotation circuits.

F (0.742 - 10 mg/l)

Fe (2.9 - 5.0 mg/l)

Cd (0.02 - 0.13 mg/1)

Cr (0.05 - 0.11 mg/l)

Cu (0.35 - 2.39 mg/l)

Pb (0.20 - 0.86 mg/l)

Mn (0.17 - 0.43 mg/l)

Zn (<0.01 - 1.13 mg/1)

2 2 No discharge No data presented



TA
MINERAL MINING AND PROCESSING
FACILITIES AND EFFLUENT PARAMETERS MEASURED

(continued)
Number of Facilities
Category (SIC)/ Data Comments Reference
Process Subcategory No. of Facilities No. of Summary on Page
Facilities With Data  Facilities Treatment
R (1979) Avalilable Sampled
Flourspar (Cont’d)
Mine Dewatering N/A N/A N/A pH (72-8.1su) At 3 mines, effluent is discharged 2719
alkalinity (197 - 864 mg/l)  with no treatment. At one facility
hardness (221 - 1600 water passes through a small
mg/l) settling pond prior to discharge.
Cl (17 - 185 mg/l)
TSS (2 - 135 mg/l)
TDS (364 - 3417 mg/1)
SO, (32 - 575 mg/l)
F (1.3 - 3.2 mg/l)
Fe (0.05 - 1.33 mg/1)
Pb (<0.02 - 0.09 mg/l)
Mn (0.01 - 0.62 mg/1)
Zn (<001 - 0.76 mg/1)
Salines (Brine Lakes) 3 3 No discharge  No data presented 280
(1474)
Borax (1474) 1 1 No discharge No data presented 280
Potash (1474) 5 5 No discharge No data presented 280
Trona Ore (1474) 4 4 Usuallyno  TSS (9,000 mg/1) 281
discharge
Sodium Sulfate (1474) 6 2 No discharge No data presented 281
Rock Salt (1476) 21 15 3 TSS (72 - 4750 mg/l) Generally, no treatment of 281

TDS (4,660 - 323,000

mg/1)
pH (7.5-90s.u)

miscellaneous saline wastewater is
performed



MINERAL MINING AND PROCESSING

TABLE 1

FACILITIES AND EFFLUENT PARAMETERS MEASURED

(continued)
Number of Facilities
Category (SIC)/ Data Comments Reference
Process Subcategory No.of  Facilities No. of Summary on Page
Facililes With Data  Facilitles Treatment
. (1979) Available Sampled
Phosphate Rock (1475) N/A N/A N/A

Eastern y2. 20 3 TSS (7 - 1961 mg/l) Most wastewater recycled, and 283

pH (6.2 - 9.1 s.u) solids used in reclamation efforts

Western 6 6 2 Radium 226 (0.26 - 1.1 Solids retained in settling ponds - 285

pCi/liter) no treatment for radium is noted
Sutfur (1477) N/A N/A N/A

Anhydrite 2 2 No discharge No data presented 286

On-shore 9 9 5 TSS (5 - 95 mg/l) 290

sulfide (0.4 - 51 mg/1)

Off-shore 2 1 No discharge No data presented 292
Mineral Pigments (1479) 11 3 No discharge No data presented 294
Lithium Minerals (1479) 2 2 2 pH (6.1 - 79 s.u.) 294

TSS (3 - 256 mg/1)
Bentonite (1452) 37 2 No discharge No data presented 295
Fire Clay (1453) 81 9 No discharge  No data presented 295
Mine Pumpout N/A N/A N/A pH (3.0 -9.25.u) Discharged after settling with little

TSS (1 - 392 mg/1)
Fe (20 - 1900 mg/1)

or no other treatment



MINERAL MINING AND PROCESSING

TA __ .

FACILITIES AND EFFLUENT PARAMETERS MEASURED

(continued)

Number of Facilities
Category (SIC)/ Data Comments Reference
Process Subcategory No.of  Facllities No. of Summary on Page
Facllities With Data  Facllities Treatment
, (1979) Available Sampled
Fullers Earth N/A N/A N/A
Attapulgite (1454) 10 5 2 pH (68 - 7.5s.u.) Most facilities use settling ponds, 296
TSS (17 - 19 mg/t) one discharges with no treatment
Montmorillonite (1454) 4 3 3 pH(B8-9su) Water neutralized where recycling; 297
TSS (2.0 - 436 mg/) some settling employed where
discharged
Kaolin and Ball Clay {1455) 37 N/A N/A
Dry Process N/A 4 No discharge No data presented
Wet Process N/A 6 0 Turbidity (24.5 - 582 Lime used to adjust pH and 298
NTU long term average) remove excess zinc
TSS (35 - 50 mg/1)
Mine Dewatering N/A N/A N/A TSS (74 - 95.2 mg/l) Pumpout is usvally discharged 299
Turbidity (44.6 - 232 without treatment
NTU)
Feldspar (1459) N/A N/A N/A
Wet (Flotation) 5 5 5 TSS (21 - 349 mg/l) Clarification and use of polymers 301
Fluoride (1.3 - 34 mg/1) employed to aid flocculation: lime
pH (6.5 -80 s.u.) and alum are used at 2 facilities
Dry Process 2 2 No discharge No data presented 302
Kyanite (1459) 3 2 No discharge No data presented 303
Magnesite (1459) 1 1 No discharge No data presented 303
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MINERAL MINING AND PROCESSING

TABLE 1

FACILITIES AND EFFLUENT PARAMETERS MEASURED

(continued)
Number of Facilities
Category (SIC)/ Data Comments Reference
Process Subcategory No.of  Facilities No. of Summary on Page
Facilities With Data  Facilities Treatment
. (1979) Avallable Sampled
Shale & Common Clay 129 20 No discharge No data presented 303
(1459)
Talc Minerals (1496) N/A N/A N/A
Dry Process 27 20 No discharge No data presented 304
Washing 2 2 No discharge No data presented 305
HMS?, Flotation 4 4 TSS (8 - 100 mg/1) Settling, effluent stream mixing and 306
pH (5.6 - 8.5s.:.) lime additions used prior to
discharge
Garnet (1499) 3 2 0 pH (7.0 s.u.) Caustic added to adjust pH at one 307
TSS (25 mg/l) facility
Diatomite (1499) 9 3 No discharge No data presented 307
Graphite (1499) 1 1 0 Total solids (750 mg/I) Overflow from ponds is discharged. 308

* HMS = Heavy Media Separation

TSS (10 mg/1)

Volatile solids (1 mg/1)
Mn (0.1 mg/l)

Fe (0.1 mg/1)

BOD (9 mg/l)

COD (20 mg/1)

pH (73 -85su.)

Lime is used to neutralize acidity
and precipitate Fe.



TA
MINERAL MINING AND PROCESSING
FACILITIES AND EFFLUENT PARAMETERS MEASURED

(continued)
Number of Facilities
Category (SIC)/ Data Comments Reference
Process Subcategory No.of  Facilites No. of Summary on Page
Facilittes  With Data Facilities Treatment
. (1979) Avalilable Sampled
Miscellaneous Materials N/A N/A N/A
Jade (1499) 10 1 No discharge  No data presented 308
Novaculite (1499) 1 1 No discharge No data presented 308

Source: "Development Document for Effluent Limitations Guidelines and Standards - Mineral Mining and Processing Industry - Point Source Category,” EPA
440/1 76/0596, July 1979.
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TABLE 2

APPLICABLE STANDARDS FOR CONTAMINANTS DETECTED IN

ORE PROCESSING EFFLUENT
Constituent of Concern Maximum Allowable Level (in Regulation
mg/] except where noted)
pH 6.5 -85 s NSDWR
Flouride 4 NFDWR
«»Chloride 250 NSDWR
“ Sulfate 250 NSDWR
" Cadmium 0.010 NFDWR
Barium 10 NPDWR
Lead 0.05 NPDWR
Aluminum (pH 6.5 - 9.0 s.u.) 0.05 NSDWR
Asbestos 7 MFL? NPDWR
Turbidity 1 NTU NPDWR
Nitrate 10 NPDWR
Sulfide 2 ug/l (criterion continuous | NSDWR
concentration)
Chromium 0.05 NPDWR
Iron 03 NSDWR
Manganese 0.05 NSDWR
Zinc 5 NSDWR
| Radium 5 pCi/l NPDWR

NPDWR = National Primary Drinking Water Regulations
NSDWR = National Secondary Drinking Water Regulations

MFL = Million Fibers per Liter
NTU = National Turbidity Units
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(1) SO4= ¢ Ca(OH)2 = CasOd4 + 20H~

(2) 2F~ » Ca(OH)2 = CaF2 4 20H-

(3) Zn** + Na2CO3 = ZnCO3 ¢ 2Nae¢

EXAMPLES OF WASTE WATER TREATMENT
The following text discusses how these technologies are
employed by the subcategoriec covered in this document and
the effluent quality.
DIA4ENSTON STONE

The single important water effluent parameter for this
industry is suspended solids. In dimension stone processing

facilities, water is only occasionally recycled. The
following summarizes waste treatment practices.

Stone Facility Waste Water Treatment
Mica Schist 5600 settling
Slate 3017 10U% recycle
3018 none
3053 settling
Dolomitic 3039 settliing
Lamestone 3040 settling
Limestone 3007 settriing
3008 settling, 100% recycle
3009 settling
307 settling, 100% recycle
Gsranite 3001 settl:xr.ug
3029 settling
3038 flocculants, settling,
100% recycle
3002 settling
3003 settling
Marble 3034 settling
3051 none
3304 settling
3305 settling
3306 settling, polymer, alum

At facility 3038 che-:c:l treatment, solids separation via a
raked tank with :i:'tration of tank underflow, plus total
recycle of tank over:lc- 1s pructiced. This 1is necessary
since the facilatyv :viraulac load would otherwise overwhelm
the small adjacent r:vrr. Furthermore, the facility has a
proptietary process :u+ separating silicon carbide particles
from other solilds ter eventicl reuse. Sance granite
facilities Aare the <.lYy users of silicon carbaide,
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non-granite processors could not obtain any cost henefits
from this SiC recovery practice.

Disposition of quarry and facility waste stone 1s more a
function of state requirements than of any other factor.
Thus, waste stone and settling pond solids are
conscientiously used to refill and reclaim quarries where
the state has strict reclamation laws. Corporate policy
regarding disposition of solid wastes 1S the second most
amportant factor, and type and yield of stone 1s the least
important factor. Thus, where both state and corporate
policy are lenient, solid wastes are accumulated in large
prles near the quarry (facilaities 3017, 20%3, and to some
extent 3051).

In addition to refilling abandcned gquarries, some facilities
make real =fforts to convert waste stone to usable rubble
stone (facilities 3034, 3040), crushed stone (facilities
3051, 3038, 3018), or raip rap (facilities 3051, 3039).
Successful etforts to convert iow grade stone to low priced
products are seen only in the rarble, granite, and dolomitac
limestone industraies,

Pit pumpout does occur as a seasonal factor at some
locations, but suspended solids have generally heen found to
be 1less ¢than 25 mgrl. The quality of maine water can be
attributed more to stone type than to any other factor. For
example, granite quarry pumpcut at facilaity 3001 :s 25 mg/l
TSS. However, laimestone, narble, and dclomitic limestene
guarry water 1s generally very clear and much lower ain
suspended solids.

Several analvses of treated effluents available are as
follows:

Facilaty 3007 7.8 cH
7.1 mg/1 TSS (range 0-24.5)
Facilaty 3304 <10 JTO
Facility 3305 <i00 mg/1 total solids
<5 mg/1l TSS
<1 BCD
Facility 3306 <1 JTU
Facility 3002 600 mg/l TSS
Facility 3003 >4 mysi TSS
Facility 3001 wWater including runcftf from 2
guarries

1 musl 7SS

4 /1 TSS

Finiching Facilaity-37 mq/l TGS
Facility 5600 Quarry - 7 mg/l TSS



Facility 3051 Quarry - 7 mg/l TSS
Facility-16%58 ngq/) T4S
Sezcond Facility-4008 mgs/1 TSS

CRUSHED STONE (WET PROCESSING)

In all of the facilities contacted, the effluent from the
washing operation 1s sent through a settling pord system
prior to discharge. This system generally consists of at
least two settling ponds i1n series designed to reduce the
suspended solids in the f:nal discharqe. At facility 1439
the suspended solids concentratiun entering the fairst
settlin3 pond 1s 7000-9000 my/1l w<which 1S reduced to a level
of 15~20 mgs1 after flowing through the two ponds. Facility
3027 reports 1its settling pond system reduces the totai
suspended solid level in the facility washwater by 95
percent.

In some i1nstances {facility 1222), flocculating agents are
added to the waste stream Lrom the wash facility praor to
entering the first settling rand tn «xpedite the settling of
the fine particles. Meclhianical eguipment may be used an
conjunction with a settlina pond system in an effort to
reduce the amount of sclids entering the farst pomd. At
facility 1040, the waste wat.r from the washing operation
flows through a Jewatering rcrew which reportedly remcves 50
percent of the sulid materaal which represents a salvageable
Froduct. The waste water flows from the screw into the
first settlaing poend.

Facility 1039 has an even rore eftectaive methoed for treating
waste water from the washing arerarion. As  with facalaty
1040, the waste water :liws into a Jewatering screw. Just
prior to this step, however, facility 13939 uinjects a
flocculating agent 1nto the waste water which leads to a
higher salvage rate.

Of the tacilities contacted that wash crushed. stone, 23
percent do not dischdrqe their wash water. Many of the
remaining facilities recycle a portion of their waste water
after treatment. it should be noted that evaporation and
percolatior have 4 tendercy vo reduce the flow rate of  the
final discharar 11 mapy instences. The main concern wath
the tinal ctfluent nt a wet crusted wtone operation 1S the
ievel of suspende:r ~oliiu. This may vary depending on the
deposit, the degrre nf ¢-ushing, amnl the rreatment met hods
employad.

The _waste water !1 . the wer ncrukber in facilaity 1217 1s
sent to the first of t-yu ~ettlarng ponds in scces. After
flowing througia to'hy ponds . the water 18 recycled iack to



the scrubber with no dischaige.

the

by settling ponds are:

facility effluent

Effluent data from some of

facilities that do discharge wash water after treatment

source

1004 Flow - B.7 x 10¢ treated discharge composed
l/day (2.30 mqgd) of wash water (4%X) and
pH - 7.5 pit pumpout (96%)
Turbidity - 16 FTU

1053 Flow - 1.8 x 10¢ wash water after treatment
l/day (0.u48 mgd)
pH - 8.4
Turbidity - 18 FTU

1218 Flow - 6.2 x 10 wash water after treat-

l/day (1.64 mad)
TSS - 20 mg/l

ment then combined with
pit pumpout

Of tre facilities contacted the following ‘are practicing
total or partial recycle of process generated waste water:

1001 1062 1220 3027

10G2 1063 1222 5662

1003 10€4 1227 5612

1022 11€1 1228 5663

1039 1212 i?25) 5664

\CW 1217 1439

The typr< Of treatment used and the TSS values for ra+ and
treated ~“aste are shown below tor a number ox €arciiitires.

T3S
Facility Treatment Systenm Raw Waste Treated E€flu-~nt
1601* Settling pond 1,0542 82
1003 Settling pond (vith
total recycle) 77,6872 72
1004 Settling pond
5,7102 122
1021 Settling ponds 7,064, 1422 282
7722 3z
1023+ Settling pond (wath
partial recvcie) ———- 33
1039- - Flocculat:on,de=

watering s-lew and



settling pond (wath

total recycle) 10,0132 72

1053 Settling pond
21,7602 562

1218 Settling pond {with

total recycle) ———- 201
1219 Settling pond (with

partial recyvcle) ———- 24
1439 Settling peonds

{wvith total

recycle) 7,000-8,0060¢ 15-2013
5662* Settling pond

(wath partial

recycle) ———- 9:
5664« Settling pond

(with partaal

recycle) ———— 0, 42t

1 Company supglied data

Contractor verification data

* These facilizies use a common pond for treatang process waste
water and mine water,

N

Many treatment gponds experience ground seepage. Facility
1974 is an example ot a tacility achieving no discharse
because of seepage.

Many of the operators in this subcategory must periodically
clean thear settling ponds of the fines whach have settled
out from wash wacter. A clamshell bucket is often used to
accomplish this task. The fines recovered are sometimes 1n
the form of a saleable pro3luct (facility 1215) while in most
instances these finws are a waste material. In this
instance, the zmaterial 1S exrther stockpiled or used as
landfill (facilities 1053 and 1212). The quantity of waste

materials entering t-: ccnd varies for each operator and the
procasses involved. Facil:ity 1002 reports that the

washwater entering rhe settlaing ponds contains 4-5 percent
waste fines. The f-~-u-rcy of pond cleaning depends not
only on the procen~ : 1nvolved but also on the size of the
pond. Facility 1217 =u-t clean its settiing ponds once per
month,- the cecover. ! -~.:erial serving as landfill. Thne
disposal of these !ihe. presents protlems for many
operators.

[S]
)
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CRUSHED STONE (MINE DEWATERING)

Pit pumpout may eather be discharged directly with no
treatment (facility 1039), discharged following treatment
(facilities 1020 and 56u40), or discnarged with the treated
effluent from the washing operation (facility 1001). 1In the
latter case, the quarry water may be combined wath the
untreated facility effluent and then flow through a settling
pond system praor to discharge (facility 5662). The quarry
water may instead join the semi-treated effluent as flow to
the second of two settling ponds (facaility 1213). There are
many variations to the handling of pat pumpout.

Mine dewatering data from several facilities of this
subcategory are:

facility TSS ma/l

1001 3

1003 7

1C04 12

1020 (1)5,(2)1

1021 i, 1, 6, 1, 12, 2

1022 15

1023 34

1639 ?

1049 25

1214 1,2,13

1215 (Lyt2,1(2)28

1219 2

1224 10-30

3319 1, 1, 1, v, 2, 4, 5, 5, 5, 9, 11, 15,
7., 21, 25, 38, 38, 55, 64

3320 5, 9, 9, 19, 11, 18, 15, 19, 27, 28,
32, 35, 65, 103, 128

3321 1, 2, 2, 2, 3, 3, 4, 4, 5, 6, 7, 3, 14,
1%, 17, 20, 2%, 2&, 22, 26, 45, 51, 67

5660 1y

5661 0

5663 1

5664 42.4

(1) £irst pit
{2) second pit

CRUSE!I:D STONE MONTTORING CATA

NPDES Discharge Monitoiring Reports (DMRE) were obtcined for
more than 65 plant: 1n the crushed stone subcaiegory.
Treathent technoic-ics ured at these facilities is unkrown.
The total number of [ M5 was 755, nowever, only 631 reporss



had comparable sampling frequencies: one sample in thirty
days. The average TSS values for these 631 facilities (some
plants have more than one discharge) are gaven below:;

avg. mean/avg. MmaX.

¢ _of DMRS sample tvoe TSS mg/1l

575 quarry dewatering 13.1/24,. 5

115 commingled 28.0/745.3
9 process water 8.8/29.90

CRUSHED STOKRE (FLOTATION)

At facilaty 1975, all waste water is combined and fed to a
serics of settling lagoons to remove suspended materials.
The water is then recycled back to other washing operations
with thz exception of about 5 percent which is lost by
percolation and evaporation from the ponds. This loss is
made up by the addition of fresh water.

At facirl:ty 3069 a considerable portion of the waste water
is also recycled. The individual waste streams are sent to
Settling tanks for removal of suspended solids. From these,
aboutr 70 percent of the process water and all of the cooling
and boiler water 1s recycled. The remainder is released to
settling ponds for further removal of suspended sclids prior
to Aascharge.

Ar facilaity 102%, lagoonina is also used for removal of
suspended solids. Mo recycle i1s practaced.

For tacilities 3069 and 1021 the effliuents are listed as
follows along with corresponding intake water compositions.
In the case of facailaty 1021 the dara presented are
analytical measurements made by the contractor.
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intake intake

water effluent water effluent
(3069) (3069) (1023 (1021)
TSS S 10 3 q
(mg/1)
BOD 1.0 <1.0 == ——
(mg/1)
COD 1.0 <1.0 0 )
(mg/1)
sulfate 3.5 <2.0 13 19
(mg71)
turbi- 10 6 4 2
dity (FTY)
chloride 3.8 4.1 50 . 20
(mg/1)
total 32 128 464 154
solids
{mg/1)

At Facaility 1044, only non-contact cooling water is
discharged. The pH of facility 1007 effluent ranges £rom
6.0-8.0, and the significant parameters are:

Flow, l/kkq of product !gal/ton) 625 (150)
TSS, mg/l 55
TSS, kgs/kkg of product (1 1b/1000 1lb) 0.034%

SAND AND GRAVEL

The predominant method cf treating process waste water is to
remove sand fines and clay 1impurities by mechanical
dewatering devices and seztling basins or ponds. Removal of
-200 mesh sand and ciay fines is much more difficult and
requires settling tiwmes that are usually not achievable with
mechanical eguipment. Some facilities use settling aids to
hasten the settling process. The hest facilities in this
subcategory are able to recycle the claritied water back to
the process. Water with a total suspended solids content
less than 200 mg/l 1% generally clean enough to reuse in the
process. The followinrq tabulates data fron facilities which
recirculate their prcc.ss water resulting in no discharge of
process waste water:



1nput Qutput

Facilaity TSS (mg/l) Treatment T3S {mg/1)
1055 unknown spiral classai- 25

frers, W-hectare
t10-acre) settling

hasin

1235 unknown mechanical thick- Su
eners, settling
ponds

1391 4,550 mechanacal thick- 32

eners, cyclones,
2-hectare (5-acre)
settling basin

1555 15, 00C cyclones, 1l4-hectare 35
{35-acre) settling
basin

3049 5,000 cyclones, vacuum 30

disc filter, 2-hectare
(S-acre) settling pond
with polymer floc

5617 unknown dewatering screws, unknown
settling ponds

5611 unknown dewatering screws, unknown
10-hectare {(25-acre)
settiing pond

5674 unkrown dewatering screws, unknown
0.8-hectare (2-acre)
settling pond

Facilaties 1012 and 5666 are hydraulic dredging facilitaes.
Slurry from these facilities 1S sent to a settling basain to
remove waste fines and clays. The decant from the settling
basin 15 returned to the wet pit to maintain a constant
water level for the dredge resulting in no discharge of
process water to navilakle waters. Facilitaes 3339 and 33w
likewise achieve no discharge.

Lack of land to a major extent will impact the degree to

which a facility ie ¢ble to treat 1ts process waste water.
Many_operations are 1vle to use worked-out sand and gravel
its as settlaing !..-ini. Some have available land for

1mpoundment construct:on. The following lists the suspended
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solids concentration of treated waste water effluents from
facilities discharging:

Facility Treatment TS, mgsl

1006 dewateraing screw, 55
settling ponds

1044 dewaterainqg screw, 154
settling pond

1056 settling ponds 25

1083 dewatering screw, u?
settling ponds

1129 dewatering screw, 4y
settling ponds

5630 dewatering screw, 2, 3, 4

settling ponds

Facilaity 1981, using heavy-media separation, recovers the
magnetite and/or ferrosilicon pulp, maguetacally separates
the media from the tailings, and returns the media tc the
process. Separation tailings from the magnetic sSeparator
are discharged to settling DPasins and mixed with proccss
water.

Pit pumpout and non-contact oovoling water are usually

discharged without <trcatment, Facilaities 1006 and 5630
discharge pit pumpout water through the same settling ronds
which handle process water. Facility 1044 discharges

non-contact cocling water through the same settling ponds
used for treratinag process water, Dust suppression water 1S
adsorted on the preduct and evapurated.

Half the facilitie:: wvasi*#d are presently recirculating
theirr process water ruculting in no discharge, Those
facilities recirculatang all process generated waste water
include:

1007 1059 1206 1391 1235
1013 1cse 1207 1555 5617
1014 1200 1208 1629 3341
1048 1201 1230 3049
1055 1202 1233 5622
1056 1203 1234 5631
1057 1204 1256 5656
4058 1205 1250 S674

The following facilit..~ d4chieve no discharge to navigable
waters by percolaticn:

1231 1232 5600 5681
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The following facilities gpreviously mentioned as recycling
all process genera‘ted waste waters declared that significant
perculation occurs i1n theirr ponds:

1057 1058 1223 1234 5656

L 2
Facilities 1005, 1012, 567( dredge clcsed ponds on thear
property and discharge all process waste waters back to the
pond bzing dredged. oOnly very large rainfalls would cause a
discharqe frcm these ponds to navigable waters. Facilaty
3342 aischarges pit water (never exceeding 21 mg/1l TSS} in
order to maintain the pond level.

The rest discharge process water. Characteristics of some
discharges are:

Flow 158
1/kkq ot prolust xq/kkg of product
Facilaty (qal/ton) {l1br/1C00 1b}
1006 2500 (600C) 0.14
1044 1670 (4C0) 0.26
1056 1750 (420) 0.04
1083 1040 (25V) 0.05
1129 1150 (275) 0.05
5630 1170 (29)2) 0.006

Solid wastes (fines and cversize) are disposed of in nearby
pits vr ~orked-out areas or sold. Clay fires which ncrmally
are nct removed Ly mechanical quipment settle out and are
routinely cleaned out of tre settling pond. Facalities 1391
and 1029 remove cluy fines trcm the primary settling pond,
allow them to drain to aprruximately 20 percent moisture
content, truck the wastcs to a landfill site, and spread
them out to =ntunce dryaing.

SAND AND GRAVEL (DREDGIMG-ON LAND PROCESSING)

At dredge 1009, there is no treatment of the sand slurry
dischdarged to the r:ver. Remcval of waste fines at land
facilities with sp:ral classifiers, cyclones, mechanical
thickeners, or roke class.fiers and settling basains, is the
method of procass wast. witer treatment. These are similar
to methods used in  the wet processing subcategory.

Facilities 1046, 10-*, 1051 and 1852, by utilizing
mechanical devices uir: seetling basins, recirculate all
process water therery - :=vina no discharge. The following
18 a l1st of treatner: o--ods, raw waste loads, and treated
waste water suspender! .lr:s tor .hese operations:



Treated Recycle

Raw Waste Load, Water,
Facility TSS (mqrs1) Treatment TSS /1
10u6 8,500 dewatering 275

screw, cyclone,
drag classi-
fier, settling
basin

1048 10,000 dewatering 50
screw,
cyclones,
settling basins

1051 9,000 dewatering 300
screw, drag
classifier,
settling basin

1052 7,500 dewatering 230
screw, drag
classifaier,
settling basin
with flocculants

Availabailaity of land tor settling basins 1intluences the
method of process water treatment. Many operations use
worked-out sand and gruvel pits as settling basins (Facilaty
1048) or have land aviilable for impoundment. Facility 1070
15 not able to recirculate under current cond:iticns due to
lack of space for settling hasins. Land davailabilaty 1s nct
a problem at facilities 1011 and 1099. Sand fines (+200
mesh) are removed with mechanical aevices and conveyed to
disposal areas. Clay fines and tnat portion of the silaca
fines smaller than 20C mesh, which settle out in a settlang
basin, are periodically dredged and stockpiled. Facilaty
1051 spends approximately 120 days a year dJdredging waste
fines out the primdry settling pond. These fines are hauled
to a landfill area. Non-contact COO.1ing water 1S typically
discharged into the same settling basins used for treatang
process water. Dust suppression we'er 1s adsorhed onto the
product and evaporates. Eftluent parameters at facilities
1010 and 1009 are:

T35 TS3, kaskkg cf product
Facility m.ys1l (lbsl0UV _ib)
1910 ° 16,002 2
1009 Lve 0.10
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INDUSTRIAL SARD (DRY)

Scrubber- water at facility 1107 is treated in a settlinqg
pond where suspended soli.ds are settled and the clarified
decant 1s returned to the “crucber, resultairng 1i1n no
discharge. Facility 1108 discharges wet scrubber water
without any treatren®t at 166,000 /day (43,000 gpd) and
33,000 mg/1 TSS. Solid vaste (oversize and sani <ines) at
all of the fac.lities 1s lardtilled.

INDUSTRIAL SAND (WZ1:

Under normal cornditions facilaties 1019, 1989, and 30€6 are
able to recircalate all process water by using claritiers
and pond the sludge. During perinds of heavy rainfall, area
vunoff 1Nnto Lne containment ponds cause a temporary
dischdrae. Facil:ty 1102 disciiacges process water,
inclvdinqg wet scrubber water, after treatment an settling
ponds. The treatment meth.ds used by the faci ..ties are
shown as fullows:

Facility Jreatment
1019 thackener, clarifier, settling

pond, recycle

1102 cyclone, cthickener and licccu-
lant, settling ponds

13gy settling pond and recycle
3066 settling pond and recycle
INCUCSTRPIAL SAND (FLOTATION)

A* the oci1d flotation facilities, facilutaes Y1C1, 1019,
1980, and 1193, all procecs wash and flotation was.e wdaters
are ted to setrl.ng lagoons 1in whaich muds and other
suspernted mat:rials are c2ttled out. The water 13 then
recvcled to the process.

Facilities 1101 a~1 1980 are presently prcducing products of
a specific grade wh.ch allows them to totally rcsycCle all
thear process water. In two other facilataes, facilit-es
1019 and 1773, al) facility waste waters lcave the
oprrations either as purt of a wet s:iudge whaich 1s land
di:sposed or throuj. percolation from the settling pcnds.
There is no point ouvirce discharge from any cf the acid
flotation coperations,

At the alkaline *ti-tition facility 5691, the vashwaters are
combined and fed t 1 series of settling lagoons to rewovue
suspended materiuls and  then parrially recycled. Alumas
used as a flocculat.na agent to assist in  sextiing of
suspended mater:al:, ind the pd 18 adjusted prior to either
recarculation or 11 Jharae,
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At facility 5980, the only facility found that uses HF
flotation, all waste waters are combined and fed to a
thickener to remove suspended materials., The overflow
containing 93.2 gercent of the water 1s recycled to the
process. The underflow containing less tnan 7 percent of
the water is fed to a settling lagoon for removal of
suspended solids pricr to dascharge. The pd 1is also
adjusted prior to discharge. Fluorade ion concentration in
the settled effluens ranges frcm 1.5 to 5.0 :g/l. The
composition of the intake and final eftluent waters for the
alkaline flotation facility 5691, and the HF flotation
facility 5980 are presented as tollows.

Pollutants Facility 5691 Facility 5980
{mq/1) Intake Effluent Intake Ef fluent
pH 7.8 5.0 7.6 7.0-7.8
TDS 209 192 -—— -——

TSS 5 q 10 5,47
Sulfate 9 38 285 27-330
0il and Grease <1.0 <1.0 - -
Iiron C.1 0.06 —— -
Nitrate —— —— 23 0-9
Chloride -—— ——— 62 57-~76
Fluoride ——— ——— 0.8 1.8,6.6
Fhenois Not detectatle

NDUSTPIAL SaNC (ACID LEACHIKG)

Procuss water at facilitv 3215 15 treated by neutralaization
with slaked limestcne and lagooning £o settle part of thu
iron. The existing System ot settling ponds 1S an extensive
one; this treatment system contdins apprcexanately ten acres
of ponds.

The effluent from the treatment systam is combined with the
effluent from tne company's constructaon sapnd plant. The
combined efflucntc are discharqed to surface waters. The
composition of the combined effluent 1s given below:

kg/kkg (lt/ton} of product

pld (units)

max. 7.2

mne. 6.4
TSS

average 1.01 (2.02)
Iron
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average 0.065 (0.13)
GYPSUM

Mine oOr quarry pumpout 1S generally discharged without
treatment. Most facilities discharge norn-contact cooling
water without treatment., Effluent data for some £scilitaes
discharqing mine or quarry water are given as follows:

filow, 106 TSS,
facility lsday_(mqgd) mna/sl PH
1041 6.0 {1.17) 6 7.7
1042 6.4 (1.70} 4 7.8
1110 »19 (0.05) 60 7.8
1112 5.1 (1.39) 14 8.1
1697 0.68 (0.18) S 7.9
1999 8.5 {1.79Y) 24 T.4

Mon-contact couling water discharge from these facilJities 1is
given below:

flow,l7kkg of TSS
facility prnduct {(jal/ton) mq/l bH
1041 ncne - -
10u2 2u6 (59) not known not kKnown
1112 none - --
1957 250 (60} 6 7.9
1999 4.5 (1) 130 5

Land plaster dust collected in cvclones 1s either recycled
to the prosess or hauléed away anca landfilled.

All pruc=ss wates <awea for heavy media separation  at
facilzty 1100 and the one other facility i1n this subcategory
is re-circulated threousn  settling basams, an underground
mine settling sump, ind returned to the separation circuit,
resulting 1n no dischara® OL proCess waste water. In the
recycle circuit, the s media (ragnetite/ferrous silica) is
reclaimed and 1s veused 1n the @woparation process.

Part of the wasto tock trem the HMS 1s scld as road

aacregate, with the :1cTainder being larndtalled in old
worked-out sections ¢? the dudarry. Waste fines at facilaty
1100 settle out in tr- :zi-ary s2ttling basin and must be
periodically dredged. Thise waste 15 lautled to the quacry

and deposited.

RIT IN05 LIMESTONE
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No water is used in these operations hence there 18 no
effluent.

OlL IMPREGNATED DIATOMITE

All scrubber water at faciiity 5510 1s completely recycled;
hence there is no process waste water discharge.

GILSONITE

The compositions of the intake water, the disch~rged
facility process water and the mine pumpout water are listed
below. There 1S a considerakle concentration of suspended
solids in the mine pumpout water. These discharges are
currently being eliminated. The process and mine pumpcut
waters currently discharged at facility 5511 will soon be
empioyed on site for other purpoces.

Concentration {(mg/1)

intake erfluent mine pumpout
Suspended solids i3 17 33715
BOD 35 43 12
pd 7.7 8.2 7.9 -~ 8.1
TDS 601 2949 €20
Turbaidity - - 70 JTU
Arsenic - - 0.01
Barium - - <0.31%
Cadmium - <0.001 0.(0u
Chloraide - 0.15 8.5
Sul fate -— 363 195

AS3ESTOS

Facility 3052 ¢trcats the quarry pumpout discharge with
sulturic acid (approxiruately 0.02 mg/l of effluent) ta lower
the pH of the hict .7 alkxaline ground water that collects ain
the quarry. The foliowing tabulates the analytical data for
this discharge:

flow, l/day (mgd) *45,000-3,270,000 (0.144-0,BE4)
TSS, mg/l 2.0

Fe, mg/l 9.15

pH 8.4-8.7

asbestos (fiberssl:t«r} 1.0 - 1.8 x 10e

At all facilities. Yc-a at the mine and facility sate, thern
exists the voternt:i:.u. of reainwater runoff contaminaticn frcm
asbestos waste taill:il.. Facility 1061 has constructued
diversion ditches, t-z~s, and check dams to divert and hncld

<68



area runoff from the waste tail:.ng pile. Due to soil
conditions, water that collects in the check dams eventually
percolates into the soil thereby _—-esulting in no discharge
to surface waters.

At the wet processing facility tl.2 p_.ocess water discharge
18 treated in settling., percolaction ponds. Suspended
asbestos fibers settle out in the primary settling pond
prior to decanting the clarified effluent to the secondary
settling/percolation pond. Facility 1060 does not discharge
to surface waters. HNon-contact cooling water is not treated
prior to discharge. Runoff from asbestos tailings at the
facility and the quarry is controlled with diversion
ditches, berms, and check dams. All facility drainage 1s
diverted to the settling/percclation ponds., Data on the
waste stream to the percolation pond includes the fcllcwing:

Intake Dascharge to
Well Water Percolation Pond

flow, l/kkg feed (gal/ton) unknown 856 {(205)

total solids, mg/l 313 1,160

PH 7.5 7.8

magnesium, mgs/l 1& 48

sodyum, mg/1l 44 345

chloride, mgri 19 104

nicker, mgsli 0.02 0.1

Asbestos fiber tailings arxe sStockpiled near the facility
where the water is drained i1nto the settling/percolatczon
ponads. After some drying, the tailings are transported and
landfilled near the facility an dry arroyos Or CanyonsS.
Check dams are constructed at the lcower end of these filled-
in areas.

The primary settling pond must be pericdically dredged to
remove suspended solids (primarily asbestos fibers). This
is done with a power shovel, and the wastes are p;led along~-
side the pond, allowed to dry, and landfilled.

269



WOLLASTGNITE

Non=-contact cooling water is discharged with no treatment to
a nearby river. There 1S no process waste water.

PERLITE

There 1s no water used.
DUMICE

At all facilities except facility 1705, there is no waste
water to be treated. At facility 1705, the scrubber water
1s discharged to a settling pond for removal of suspended
materials prior ¢o final discharge. Facility 1705 operates
on an intermittent basis, and no information is available on
the composition of 1ts dascharge. This facality produces
less than 0.1 percent of U.S. pumice.

VERMICULITE

Both vermiculite operations have no discharge of waste
waters. At ‘acality 5506, the waste stream is pumped to a
series of <three settlaing ponds in which the solids axe
ampounded, the water is clarified using aluminum sulfate as
2 flocculant, and the clear water is recycled to the process
facility. The only water escape from this operation is due
to evaporation and seepace from the pond into grouvnd water.
The overburden anu =igewall waste is returned to the mine
upon reclamation.

At facility 5507, the waste streams are vumnped to a tailings
pond for settling of Solids from which the clear water
underflows by seecpasge to a reservoir for process water o
the process facility. Local lumbering onerations are
capable of drastically altering water runoff in <n2
watersheds around the mine. This reguires bDy-pass Streams
around the ponding system.

MICA AND SERICITE (WET GRINDING}

At facilaty 2055, the raw waste stream is collected in surge
tanks and about 20 percent of the decanted water is recycled
to the process. The remainder 1s pumped to a nearby
facility for treatment. The treatment consists of addang
polymer, clarif:cation and filtration. The filter cake is
stockpiled and the f:ltrate discharqgqed. it facility 2059,
the waste stream flcws to settling tanks. The underflow
from the settling tanks is sent back to the process for mica
recovery. The ov:rflow goes into a 0.8 hectare (2 acre)
pond for settling. The decantevd water from this pond is
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recycled to the process. However, during heavy rainfall,
the settling pond overflows.

MICA (WET BENEFICIATION)

In facilaities 2050, 2051, 2053, and 2058 the wastes are
treated by settling in ponds, and the supernatant from the
last pond 1s recycled to the facility. The sizes of tne
ponds used at each facility are gqiven as follows.

Facility hectares acres
2150 7.3 18

2051 3.2 8

2053 0.8, 1.6, 2.8 2, 4, 7
2058 8.1 20

During normal operations there is no discharge from ponds
2050 and 2051. Yowever, these ponds discharge during
exceptionally heavy rainfalls (4" rains/24 hours). The only
discharge at facilaty 2058 is the drainage from the sand
stockpiles which flows into a 0.4 hectare (1-acre) pond and
discharges.

At facility 2054 waste water is treated in a 1.2 hectare
(3-acre} pond. 'inis facility has suspended 3its operation
since June, 1974, due to necessary repairs to the pond, ani
plans to convert the water flow system of this operation to
a closed carcuit "no cdischarge™ process by the adadition of
thackening and filtration equigpment.

At facilaities 2052 and 2057 the waste water is treated in a
series of pornds and the overflow from the last pond 1S
treated by 1lame for g3 adjustment prior Lo discharge.
Facility 2052 has three pcnds ot 1.2, 1.6, and 3.6 hectares
(3, 4, and 9 acres, respectavely) in size. In addition to
mica, these two facilities produce clay for use by cerams
industries. According to responsible company officials,
these two facilities cannot operate on a total water recycle
basis. The amire reagent used in flotation circuits is
detrimental to the clay products as it affacts therr
viscosity and plasticity. The significant constituents in
the effluent from these facilitias are given below:
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facility

pH before lime
treatment

pH after liice treatment

TSS, mg/l
TSS,

kg/kkg

settleable solids,

ml/liter

‘the waste water st-‘eams are combined and

ponds and the reciaimed water from the ponds 1S recycled (o

the washaing facilities.

overflow from the settling pond percolates through gravel
piles amassed around the settling

clarificaticn
clarification pond :s then recycled to tne
Also, in these facilitaies (2012 and 2046), there are

reuse.

ponds.

2052 2054 2092
g.2 —--- 4.3
6.5 6 -9 6.5
20 400 <15
<0.1 0.1 <0.1
BARITE {MET)
sent o settling
At facilities 2012 and 2046, the
pond, and enters
The supernatant water from the
facilities for

several small ponds crecated around the main impoundment area

to catch
Besides ponding,
and flocculation
A suunnary of the treatment systems

ponds.

coagula‘’ion

water.

any

facilities in thas subcategory follows:

Facilaity
2011

2012

2013
2015

2016

2017
2018

Discharce

Intermittents*
Intermictents
from clear
water opond

None from
tailings pond

None
Interaittents*

Intermittent»

Intermittentce

Interrmttont®

Source

Mill tailings,
sunoff
Well water

Mill tailings

Mill tailings
Mill tailings,
runoff

M111 tailings,
runoff

Mill tailings,
runoff
Mi1ll tailings,
runoft

accidental overflow from the clarificataonn
facilaities 2015 and 2016 also
to treat their process waste

use

for the Dbarite

Treatment

Pond recvcle,
I8 ha (&5 ac!
Pond 9 ha

(20 ac)

pond, 36 ha

(90 ac)

Clarification

Pond, recycle

pPond, recycle

Pord, coagulation

Flccculataion,
recycle

Pond, cocayulaticn

Flocculataion,
recycle

Pond, recyvcle

pond, racycle
Pond ¢ ha
{60 ac)



2020 Intermittent® Well water
£rom clear
water pond

None from Mill tailings Pond, 2 ha
settling pond (6 ac)

2046 Intermittents Well water Pond, 12 ha
from clear (30 ac)
pond clarafication
None from Hill teilings Pond, recycle
tailings pond

2112 None Slime Pond Pond recycle

sIndicates overflow due tc heavy rainfall.

In normal circumstances, there is no effluent discharge from
any of these facilities. During heavy rains six ftacilitaies
(2011, 2015, 2016, 2017, 2018 and 2020) have an overflow
from the impoundment area. Facillities 2012 and 2046 have no
overflow £from their tailings impoundmen. darea. However,
during heavy rainfall, they do have overflow from clear
water ponds, Due to its geographical location, facility
2013 has no pond overflow. The amounts of these
intermittent discharqges are not known. Data concerning
tailinys pond effluent after heavy rainfall was obtained
from one facilaty. The significant constituents in tnas
effluent are regcrted as follows:

Facility 201
Daily Avg. = Max.

pH 6.0 - 6.0
TSS, mg/l 15 32
Total barium,

mg/l 0.1 - 0.5
Iron, mg/l G.0n - 0.09
Lead, mg/l 0.03 - 0.10

BARITE (FLOTATION)
Wastewater is treated ky clarification and either recycled

or discharged. A summary of the treatment systems is qiven
as follows:
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Facility Discharge Source Treatment

2010 Intermittent 1@ Mill tailings Pond, recycle
Intermittent Runoff, spills, Pond
washdown water
2014 None M1ll tailings Pond, evapora-
tion and seepage
None Wwashdown water Pond, evapora-
tion and seepage
2019 Intermittent 2 Mi1ll tailings Pond

1 Indicates overflow due to heavy rainfall
2 overflow by facailirty to maintain pond level

Facility 2010 has two ponds wvath a total capacity of
16 hectares (40 acres) to handle the process waste water.
The rflotation tailings are pumped into one of the ponds and
the clear water is pumpea to the cother pond. The mill
tailings water is in closed circuit, with occasional
overflow from the tailings pond. This overflow depends upon
the amount of surface water runoff from rainfall and the
amount of evaporation from tnis pond. The overflow varies
from 0 to 760 1l/min (0 to 200 gpm). At times, there is no
overflow from this pond for a year or more, The clear water
pond cactches the surface runoff water, spills from the
thickener, water from use of hoses, clear water used in the
laboratory, etc. This pond has also an intermittent
discharge varying from € to 380 l/min (0-100 gpm). The
sianificant constituents in these effluent streams are as
follcws:

Tailings Fond Clear Water Pond
Daily Average Daily Average
Waste Max. Conc. Amount Max. Conc.
Material (ma/1) kg/day (1b/day) (mg/1)
TSS 3-5 1.8 (3.5) 3-6
T0S 800-127 467 (934) 1000-1815
Ammonia <0.1-0.1 <0.5 (1) 5-35
Cadmium 0.004-0.0283 <0.5 (1) --
Chromium 0.200-0.403 <0.5 (1) 0.100-0.720
Iron, total 0.€30-0.C€2 <0.5 (1) v.030-0.070
Lead, total 0.629-0.080 <0.5 (1) 0.040-0.020
Manganese,
total 0.002-0.0¢ <0.5 (1) 0.004-0.008
Nickel, total 0.022-2.072 <0.5 (1) 0.030-6.070
Zinc, total 0.C25-3.010 <0.5 (M 0.020-0.090
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At facility 2014, there are no effluent discharges trom the
property. The mill tailings and the spent brine from the
water softening system are pumped i1nto the tailings settlang
pond and the washdown of the floors is pumped to a separate
pond. These ponds eventually dry by evapeorataon and
seepage. This facility hes no problem an terms of pond
overflow due to its geographaical location.

At facility 2019, process waste water 1s collected anto a
large pipe vhich crosses under the nearby river into a
40 hectare {100 acre) pond. The pond water pH 1s maintained
at about 7.2 by application of lime. An overflow .1is
necessary from this pond toc maintain a constant pond
elevation. The discharge from this pond is interruttent.
O0f the 4,731,000 lsday (1.25 mgd} input to the pond, there
is an estjmated 3,785,000 1Llrsday (1.0 mgd) percolation
through the pond berm. The pond berm is built primarily of
river bottom sands. On a regular discharge basis (9 hcurs a
day and 4 1l/2 days per week cperation), the effluent
discharge from this facility would bLe 946,000 l/day
{250,000 galrsday). This pond is seven years old and has an
estimated life cycle of eighteen years. When overflow to
the raver is desired, lime and fcrric enloride are used to
decrease suspended solids. It has been reported that the
average TSS concentration in this effluent 1s 250 mgr1l.

BARITE (MINE DEWATERING)

There 15 one underqround mane in thas Tategory at
facilaty 2010. The otiier mining operations are in dry <Qpen
pits. The underground mine workings intercept numerous
ground water sources. The water from this mine is directed
through ditches and culverts to sumps ain the mne. The
sumps serve as sedaimentation vessels and suction for
centrifugal punps which discharge this water to the upper
level sump. This mine water is neutralized with lime {Ca0)
by a continuously monitnred automated system for pH
adjustment and sent to a pond for gravity settling prior to
discharge into a nearby creek, The discharge frcm thais mine
is estimated to be 897,000 1/day (237,000 galsday).

The raw waste from the mine has a pH of about 3.0. The pH
is raised to 6-39 Ly addition of lime and then pumped into a
pond for gravity settling. There are currently <%wo ponds,
and a <third pond 1s under conStruction t0 treat the mune
discharge. Presently one of these ponds 15 in use and tha
other one 1S beinc excavaced and cleaned so that it will be
ready for use when the first pond is filled.

The significant constituents in this effluent are =reported
to be as follows:



New

Facality Pond Verification
rParameter Data Design Sampling
pH 2.6
Acidity 404
Hardness 3920
TDES 4348
TSS 23 25 1167
SOu 1515
Fe, total 2.6 0.5 225
Fe, dissolved 177
Al 0.6 0.1 13.8
Pb 0.C6 0.1 0.2
Mn 1.3 0.5 156
Ni 0.05 0.05 1.52
zn 0.01 0.1 2.1

The facility stated that the verification data reflect new
acid seepage from adjoining prcperty. The column "new pond
design "represents the company's design criteria for
buiiding the third pond.

FLUORSPAR (HMS)

At four facilities (20673, 2005, 2006 and 2008) process water
from the thickener 1s pumped *to either a holding pond or
reservoir, and then back to the facility on a total recycle
basis. At facilaty 2009, there are four ponds to treat the
HMS tailings. Three of these ponds are always in use. The
idle pond is allowed to dry and is then harvested for
settled fluorspgur fines. There is ro discharge from this
facrlity. A%~ facility 2007 the HMS tailings enter a
1.8 hectare (4.5 acre) pond which has eacht days of
retention capacaty. The water from this pond is then
discharged. The significant constitueants in the effluent
from fecility 2007 1s given as follows:

kgskkq of product

Waste Components ma/l 1b/1000 1b)
Fiuoride 3.6 0.0%
TSS 10.0 0.13
Lead 0.015 6.0002
zZinc 0.C9 0.0012
OH /.8
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FLUORSPAR (FIOTATIGH)

The waste water ofi the facilities 1n this subcategory 1s
treated in settling and claraticataion ponds. AT
facility 2000, the mill tailings are pumped into a 7 hectare
(17 acre) settling pond for gravitiy settling. The over{low
from the settlang pond fiows 1nto three successive
clarification ponds of 2.8, 1.6, and 2.4 hectares (7, 4, and
6 acres, respectaively). The et fluent of the thard
clarification pond is discharged. Settling 1n the chard
clarification pond 1S hinder=ed by the presence of carp and
shad which stir up the sediments. Experiments are in
progress using a flocculant an the intluent 1line of the
second clarificataion pzcnd to reduce the total suspended
solids in the effluent. These clarification ponds are
situatad below the flood stage level of the nearbyv 11iver,
and during £lood seasons, the water from the river Dacks
into the ponds. Some mixing does occur but when tloou
waters recede, but 1t 1s claimed that most of the sluldje
remains xn the ponds.

At facility 2001, the tailangs from the fluorspar rougher
fiotation cells, are pumped 1nto a settlaing pond from which
the overflow 1S discharged. Facility 200 has a new
4 hectare (10 acre) clarificetion pond with a capacity of
appresimately 106 million liters (28 million gallons). Tne
effluent from the first settling pond will be vumped to tne
new clarification pori. A flocculant will be zdied to the
influent of tne new pond in guantities sufficixnt to sSettle
the suspended solids "o meet the statc sgecitanstions (ISS
15 mgrl). A portion or the water from the clarificat:ion
pund (approximately .J percent} will be recvcled to the
processing facility and the remainder which cannot Dbe
recycled will be discharqjed.

Total recycle op2retion has teen attempted oOn an
erpevimental basis by one of tnese cperations for a rpeciod
of eight months, without success. The failure of this
system has been attributed to the complexity 3t chemical
buildups due to the numerous reagents used in the various
tlotation carcuits.

The non-contact conling water and the boiler bhlowaowns are
aischarged at facilicy 206G\ without treatment. Facilaty
2000 includes <chese wastes 1n the process wiste water
treatment system. Facility 2003 mines &n ore which 1is
dififerent tro. <tnz ores processad irn the other t.0
facilities. Thiis facility produces only fluorspar. The
tailangs from the ~m1ll 70 to two setcling ponrds in  series.
The overflow :rom <.e second settling pond 1s sent to rhe
heavy media factiii1tyv, 2rd there 1s no discharge. A new poad
is being constru.-~. at faciiity 2003.



Effluents reported by facilities 2000 and 2001 for thear
current operation and anticipated performance are:

concentration {mg/l)
2000 2001

current Antici- Current Antici-
operation pated operataion pated

pa 7.2 no change 8.2 no change
TSS 500 30-60 1,800 15-20
Fluoride 5.1 5.1 9.8 9.8
kq/kxqg of product (1lE/1C00 1lb
2000 2001
Current Antici- Current Antici-

operation pated operation pated

TS 4.8 0.29-0.57 3u4.4 0.29-0.38
Fluoride 0.05 0.05 0.19 0.19

Additional sampling are by concentration (mgs/l):

2000 2001
pH 7.1 8.2
Alkalinity 359 300
Hardness 222 323
TSS 316 235
TDS 1056 1702
F 0.742 10
Fe (total) 5 2.9
cd 0.13 0.02
Cr .11 0.05
Cu 2.39 0.35
Pb c.86 0.20
Mn 0.43 0.17
Zn <0.01 1.13

FLUORSPAR (MINE DEWATERING)

Presently at only three mines the effluent stream 1s
discharged without any treatrent (2085, 2091 and 2092).
Only effluent from mine 2091 passes through a very small
pond, 0.1 hectare (/4 acre), prior to being dascharged intn
a creek. Table 3 sumnarizes the effluent quality ot
several mine dewatering oOperations. Hydrogen sulfide
concentrations up to U.27 mg/1l have been detected in the
effluent of mine 2085. It has been reported that the HZS
cofitent in the effiurnt nas been steadily decreasing since
an H2S pocket was ~ncountered.
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2080
8.1

i8
469
1.4

.93

2081

2082

7.1

400
1.4
.02

.08

2082

7.6
224
334
35
2-12
478
107
1.3
0.0
<« 0.2
0.03%
0.76

FLUORSPAR MINE DEWATERING DATA

TABLE 13

2085

mine

V.6
26
1600
185
15
3417
480

0.66
<G.2
D.05
<0.01

sertling
pond

7.4
216
1600
1562
29
1753
575
z2.75
0.2h6
<042
D.62

2086

245

12

1.7
.05
.03

D.3¢

2088

1.7

0.54

2089 2090
8.1 V.7
864
221

¥
122-135 4-6%9
583 536
61 56
1.4 2.3
2.0 0.05

< D.2 « 0,2

0.11 0.01

0.06 0.5

2091
7.2

10

3.2
.05
0.9

0.2

092
settling
mine pond
7.9 B.0
210 137
235 222
21 17
53 20
379 364
38 32
1.6
1.33 0.50
< 0.2 <02
0.8 o0.18
c.17 0.63

2093

17

0.9
0.075
0.1
0.235



SALINES (BRINE LAKES)

As the evaporaticn-crystallization process involves only
recovery of salts from natural saline brines, with the
addition of only process water, the only wastes are depleted
brines and end liquors wnich are returned to the salt body
without treatment.

BORAX

Present treatment consisis of perculation-proof evaporataon
ponds with no discharge.

POTASH

All waste streams from the sylvinite facilities aze disposed
of in evaporation poads with no discharge. At the
langbeinite facilities 20-3C per:ent of the cooling water is
evaporated. All “he process waste water £rom the
langbeainite purification facilities are fed to evaporation
ponds with no discharge. All known Jeposits of sylvinite
and langbeinite ore in the U.S. are located in arid regaions.

TRONA

Process waste waters go to tailings separation oponds to
settle out the rapidly sectling suspended materials and then
to the final disposal ponds which serve as evaporation
ponds. where process water discharge takes place (at
present only facility 5933), ¢the overflow is from these
latter ponds. Facility 95933 has plans to eliminate this
discharge. The ground water and runcff waters are also led
to collecticn nonds where settling and large amounts of
evaporation take place. The excess of these flows at the
5962 and 5976 facilities 1s discharged.

Evaporation of the saline waste waters from these facilities
takes place principally in the summer month: since the ponds
freeze in the vinter. The net evaporation averaged over the
year apparently requires an acre of pond surface for each
2,000 to 4,000 gals/day (egvivalent to 19,000 to 37,000 1/day
per hecture) based on prescnt performance.

There is no discharge from faciljty 5999. Facility 5676
only mines ore ana discharces only mine water. The facility
5962 discharge is only ground and runoff waters. The waste
constituents after trratment of the discharge at 5933 were
at the time of permit dpplication:
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ma/l kxgsday (lbsday)

total solads 9,000 86¢ (1,900)
dissolved solaids 8,300 793 (1,750)
suspended solids 700 67 (150)

SCDIUM SULFATE

There are nc discharges due to total evaporation at the avid
locations ainvolved.

ROCK SALT

Generally there is no treatment of the miscellaneous saline
waste water associated with the miring, crushing and sizing
of rock =salt. Some of the facilities have settiing ponds.
Facility 8028 1s urique 1in that the mne shaft passes
through an impure traine equifer and entrups hydrogen sulfaide
gas. The seepage from this brine stream around the shaft is
contained by entrapment rings. The solutinn 18 filtered,
chemically treat=d and re-injected into & well to the
agquifer.

The effluents from these facilities consist prinarily of
waste water from the dust collectors. miscellaneous washdown
of cperating areas, and mine seepage. The compositions of
some of the tacil:tv effluents expressed in my/1 are as
fcllows:

Volume TDS TSS pd
Facilaity lsday aal/day mgsl og/s1l -
4013 2,030,000 1,080,000 4,660 traces -
4026 150,000 49,000 30,900 72 7.5
4027 500,000 132,000 - 150 6.5
4033 76,000 20,200 30,200 tracess -
4034 [001) 306,000 81,000 53,000 - 470 - 8.5-9.0
112,000
(002b) 522,000 138,00C 319,000 - 1,870 7.6

325,000 L,750

* -due to diluticn
ss runoff only, renainder of waste re-injected to well.
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The suspended solid. content in the process water discharges
from facilities 401,, 4026, and 4027 range up to 0.0z kgs/kkg
of product. At least one of these facil:ties discharges an
average of as little as 0.002 kg/kkg of product.

PHOS PHATE

Some facilities use well water for pump scal water (>2000
gpm) claiming that this is necessary in order to protect the
seals. Others, facility 4015 for example, use recycled
slime pond water with no proktlems. Some facilities also
claim that well water is necessary for air scrubbders on
dryers in order to prevent nczzle plugying and utilize the
ccoler temperature of the well water to increase scrubber
efficiency. Oother facilities also recycle this with ro
apparent difficulty. Facilaity 4Cl8 recycles this water
through a small pond that treats no other wastes.

The treatment of the process wasce BSstreams consists of
gravaty settling through an extensive use o0f ponds. The
sliames which are common to all phosphate ore beneficaation
processes, although differing an characteristics, are the
ma)or waste problem with respect to disposition. The slimes
at 3-5 percent solids either flow by gravity vie open ditch
with necessary litt stations or are pumped directly <to the
settling ponds. The pond overflow is one of the primary
sources of the recycle process water. Those facilities thar
include flotation discharge sand tarlings at 20-30C percent
solids to a mined out area. Settling occurs rapidly with a
part or all of the water returned to recycle and the solids
used in land reclamation. The pond sizes are quite large,
160 hectares (800 acres) being typical. A single process
facility will have several such ponds created from mined
areas. Because the slimes have such a great water content,
they will occupy more space than the ore. Hence dams need
to be built in order to obtain more volume, Because of past
slime pond dam breaks, the construction of these dams is
rigorously overseen i1n the state of Florida. The treatment
of the mine pit seenage and dust scrubber slurries are
handled similarly to the otner waste streams., Facilaty %003
discharges some of tne mine pumpout.

Effluents are aintermittently or continuously discharged from
cne ©Or more <ettling areas by all of the benefaciation
facilities. Volumes or effluents are related to: (1) =
recycle; (2} frequencvy of rainfall; (3) surface runoff; and,
(8) available settl:iny pord acreage. The pd of the
effluents from these tacilities rang: from 6.2 to 9.1 waith
over 70 percent of the averaqges betwee:. 7 and 8.



Sufficient data was available from the Plorida phosphate and
processing facilities to use statietical sethods. For a
given plant normal and logarithmic normal distributions were
teated ¢cn the 1individual daily values for TSS and the
monthly averages for TSS. It was found that a three
parameter logarithmic normal distribution best fit tne data.
Pigure 57 plots log TSS (kg/l) versus probability f€or one
facilivy. At higher values of Tau, the 155 values fit a
strai,ht line deterrined by a least s8quares program very
well.

The following data summarize the results of the statistical
analyses:

PHOSPHATE EPFLUENT QUALITY

T3S, ng/l

Long Montbhly 99 Observed Daily 99 Observed

Term Pexcentale Maximum Percen- Daily

Average Monthly tile Maximum

Average

. se . ® 'Y °® se . ce
8002 9.2 - 38.6 26 - 220 - (1) -
4OOBA(1) 9.7 10.8 17.8 1a 27 50.7 50.84 50 a3
QQO04UA(2) 1V.3 6.2 - - 15 Q7.3 39.8 30 32
QC0o4B (1) 13.5 8.3 70.3 53 7] 68.5 12.€6 103 12.0
Q003B({2) 3.5 3.1 7.3 6 ) 16.1 10.7 12 7
400aB¢(3) 2.5 2.3 8.1 S L] 8.5 7.9 10 7
4005A (1) 18.1 21.7 35.5 29 33 59.8 51.3 75 a9
Q005A (2) - 19 - - 26 - 48.8 - q7
4GOSB(1) 18.7 13.19 26.7 25 27 56.8 71.5 67 62
400581(2) 16.0 16.9 25.7 22 27 38 41.6 35 a1
8005C(1) 13.2 17.0 29.4 23 29 48.6 &3.0 7 a7
4005C(2) 15.0 19.1 - - 26 75.9 &6.1 55 37
4005C({3) 28.2 14.6 - - 23 116.1 7&4.8 105 70
301€¢1) 15.8 18.3 20.7 18 =4 39 52.4% 36 1)
8015(2) 86.5 38.0 190.8 109 91 303 221 181 1e2
4015¢3) Ww.9 7.9 - - 18 28,0 32.8 20 24
4016 7.4 9.2 ' e S 13 16 20.2 &7.9 1 (']
8018 158 26.8 798 853 137 1338 - 1072 1961
GO019A 7.0 =~ 17.3 13 - 83.1 - a1 -
Q0138 5.6 5.2 24.5 18 9 33.3 18.8 - 15
8019C 6.3 4.9 36.2 17 9 5.0 20.7 83 15
8020A 2.8 3.7 6.8 S 37 21.% 68.0 14 LR
Q0208 $.5 7.5 7.0 6 19 12.3 21.3 12 28

*1974-197S pata
¢21975-1976 Data

Somre caution must te exercised when reviewing the data. Por
instance some of the data noted are weekly compousites and it
can be expected that -l» daily variabality will be somewhat
higher. Some oO0: the analvses, on the other hand, were
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57

FIGURE

Normal Distributfon of Log 1SS
for a Phoschate Slime Pond Discharge
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performed on less than 12 data points. This was the case
for some monthly daca.

Tn othexr cases pocr aarpling Lechniques were employed by the
facilities, and seome data were not analyied because of
facility admissions of irproper sampling. In other cages
high TSS wvilues resulted from erosion of the earcthen
discharge ditches or the inclusion of untrvated facility and
road surface rvnoff.

In addition to TSS, the slimes from beneficliation and
facility effluents contain rxadium 226 resulting frum the
preserce oOf uranium 1in the oOres. Typical radiwmm 226
concentrations in slimes and effluents are presented in the
following table:

Radium 226 Concentrations (pCi/liter)

Sline Dascharqe Effluent Discharge
Facility dissalved undis- g/liter discharge dirsscived undis-
golved _point sol ved
®12
4005 0.82 10.2 0.8 A-88¢ 0.66 0.26
R-ue 0.52 0.28
K-8 0.68 0.28
*86
4015 4.8 1074 14.8 002e 0.C2 0.56
003e 0.34 1.1
4016 2.0 97.6 3.2 001e 2.2 G.7"
4017 0.50 37.7 3.85 ool 0.28 0.74

=3 hour composite sample

The concentration of total radium 226 appears Lo be directly
related to the concentraticn of TSS.

The treatment of the process waste stream for the Western
operations consists typically of flocculation and gravaty
settling with some facilities having a thickening stage
prior to ponding. The slimes consist primarily of fine
clays and sands, At farilaty 8022, the flotation tailings
(primarily sands) are combined with the slimes waith
treatment common to the other operations. The waste
glurries vary an percent solids from 5 to 15. Generally a
flocculating agent is added before pumping to a thickener or
directly to a settling pond where the s8olids settle out
rapadly.

Of the gix facilities surveyed, only facility 4022 currently
has a discharge. Scrme par: of the overflow and scepage tfrom
the settling pond flows into a small retention basin whicn
occasionally discharges. This facility received a discharge
permit stipulatang no cischarge and intends to have complete
recycle and/or impoundnent of process water.



SULFUR (FRASCH = ANHYDRITE)}

There are no process waste waters emanataing from these
facilities. The only waste from these facilities is slucdge
vvhich originates from the water purification operation, and
it is sent to a thickener where as much water as possable as
reclained for recycling back to the system. At facilaty
2020 approximately 90 percent of the thickener sludge aic
used as an additive to the mud that is injected into the ore
body in order to aimprove the thermal and hydrologic
efficiency of the mine. The remaining 10 percent is pumped
into a settling pond for evaporation. At facilaty 2035, the
entire thickenar sludge is used as drilling mud.

SULFUR (FRASCH = SALT CCME)

The major waste from the sulfur manes is the bleedwater from
the formation. Due to the nature of the mining operataion,
1t is not possible to significantly reduce the quantity of
the tleedwater produced. Large aeration ponds are
considered to be the best technology available for treating
the water from the bleod wells. However, due to the
scarcity of land space for ponds t.ear some of these mines,
each facility wuses a unigue tr2ating system to reduce the
hydrogen sulfide and suspended solid concentrations in the
bleedwater effluent streams.

There are four waste streams at facility 2021. Outfalls »1
(power facality effluent), #2 (sludge from the domestic
water ¢treating facility), and #5 (water from sealing wells,
miscellaneons sanitary waste and drips and drains) are
disposed of in a seawater bay leading into the Gulf withouct
any *treatment. Outfall ¢3 (bleedwater) is first rlashed
into a large open top tank which causes reduction in
hydrogen sulfide concentrations. After a short residence in
the tank, this effluent is mixed with seawater to effect
further oxidation of the hydrogen sulfides to sulfates and
to dalute it before daisacharge, A flash stripping eand
oxidacjion system was chosen for this facility primarily
because of a new procedure of up-flank bleeding which
precluded the continucd use of the exastiny treatment
reservoir.

The location of mane 2022, some 9.6 to 11.2 km (6 to ?
miles) offshore in th:2 Gulf, does not lernd its2lf o the
conventionnal aerataon reservolr. Mechanical aeration
systems are considercd undesirahle by this company due to
the large quantities of gaseous hydrogen sulfide thax would
he released to the a:imecsphere and ccme in contact Jith
personnel on the platforn. Some guantaties <o¢f dissolved
hvdzogen 3ulfide are swept out of the solution throuch



gaseous evcolution of carbon dioxide and methane present in
the formation water. Aéditicnally, oxidation ot sulfides
occurs through the reaction wich the dissolved orygeu 1n the
seawater by us:ing a diftuser system. The resulcs of water
sampling, since tnhe mine began operations, have shown an
acsence of sulfides within 150 m (00 £t) of the discharge
points. Because conventional treatment systems (ponds)
cannot be used and because relocation 18 impossible,
situations such as this will be regulated in a separate
sutcategory.

Presently, there 1s only one ma)or waste stream at facility
2023. liowever, there are 6 other discharge points from this
facility primarily for rainwater runctfs. Thie mine has
three pumping stations in the field for rain water runoffs
which are newly desiagnated discharge goants. Iu adaition,
there are 3 discharge pcints installed to cover rainwater
runoffs and the draps and drains from the levee asystem
around the power facility. This levee system has been built
to 1mprove the houcekeeping 1n the power facility area. The
bleedwater from the mire 1S aerated in one of three smal.
reservorrs, located in the field area, prior to pumping to
the main treatment reservoar whaich is about 50 hectares
(25 acres) in  sacze., Here the water is sprayed to reduce
hydrogen sulfide concentzations., It is then impounded for
3-4 days where f{urther aeration ocTurs. Finally, 2t 218
mixed with pumpec-in Scawater at a ratio ot 20 to 1 in a
1630 mnmeter (60C0-foot), man-made canal to oxiGi€ any
remaining sulfides to suifates prior to  dischazge. Power
facilaity wastes are also piped intc the canal where
temperatures are eguiilbrated and sol:ds are settled.
Ooxidation is effecting sulfide remcval in this ditch ratner
than just dilution as evidenced ky the avearagce reductaon of
sulfide from 107 mg/l to less than 0.1 mg/1l before ard after
mixing with the seawater. A spray System was chosen €£or
aeration in thas facilitv due “o the lack of suitable land
space for the conctructicn of a large convertionai
reservoir.

Four discharge Streass emanate from facility 2028.
Discharges #1 and #3, the power facilaty discharges and
mining water frorm sealing wells, respectively, discharge
ANto a raver wltnout treacvment. Daschazge ¢2, the
bleedwater, flcws by gravity through a ditch intc 2
50 hectare (125 acrs' renervorr where oxidation of hydrogen
sulfide 1is accomplasled. The effluent residence tinme in
this recervoir 15 :Lout 15 ¢ 18 days. The treated
bleedwater flows 1rio a -wift flowing tributary of a raver
just before it entar. tiull waters. All sewage etfluencs
entering into dischirae &, which is pramarily ra:in runoff,
are treated throuch a LepzlC tank system prior to discharge.
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At mine 2025 the bleedwater flows to 2 small settling basin
from where it is routed through a mxxing zone. Suaifurous
acid and deposition anhibitor are added to the bleedwater in
this mixing zone and then the waste water is routed to
packed towers for hydrogen sulfide removal. In the packed
towers, the bleadwater flows counter curient to cooled
boiler flue gas. The treated blecdwater is next aerated and
sent to a 10 hectare (25 acre) settling basin. Th. overflow
from the settling basin flows through two 10-!2 hectare (25
to 30 acre) clarification ponds, prior to discharge into the
tidal section of a river through a 35 &m (22 rale) long
disoosal canal. The effluents from the water softemaing and
treating operations are discliarged into an earthan pond to
settle the solids and the sludge. The supernatant water
from this pond is discharged into a river. The solids are
mixed with some clay and used as substitute drilling mud.
Rainfall runoffs, boiler blowdown and other facility area
wastes are discharged without treatment. The sanitary waste
is treated 1n a septic tank system and then discharyed into
oxidation ponds. The overflows from these ponds are
discharged into a river.

Ir. mire 2026, the blee.water is treatced in a series of chrcee
ponds for settlang and oxidation. Pond #1 13 about
1¢ hectares {35 acres) and ponds €2 and #3 are about
€2 hectares (130 wcres) each on 3ize. The overflow fron
pond #1 flows thioush a 3.2 kn {2 mile) ditch into pond @2.
The cverflow from the tnird vond is dischurged inco & river.
Part of the cainfall =zuncff, a small part cf the boiler
blowdown (the csntinucvs clowdown i1s retumed to the mne
water system), ceolite softener regensration water, pump
gland water, and washwater are sent :xnto a nearby lake
without treati...t. Tne bplowdown from the hot process
softening system anc clarifiex system is Jdischarged to pits
where the excess surernatant is discharged with the
remaining raintall runoffs into the creek. The esttled
solids are used ae Jdriiling mud. The sanitary waste of thas
mine is treated in a4 septic tank system and reused in the
mine water system.

At mine 2027 the bleedwater treatment process used consists
of contacting the waste water from the bleedwelis with
sulfvrous acid wath rrovisicns for adequate nixing follow2d
with sufficient retenz:cn wiv2. Sulfurous acid is made both
by barning liquad sulfur or from hydrogen sulfide
originating from the Dbleedwater. In this precess, the
soluble sulfides in th~ bleedwater are ccnverted to
elemental sulfur and ux:di-ed sulfur products in a series of
reactior vessels. The ovcszis acid is next neutralized with
lime and the insoluble sulfur is removed by sedimentation.
The effluent thus trea-+} rcacses through <five basins in



series having a total retention capacity of atout one day.
The overflow from the last tasin is discharged into a salt
water canal which flows into the tidal scction of a river.
The waste stream from the water clarification cperation 18
discharged into an carthen pond to settle the solids and the
sludge. The supernatant water from this pond 18 mixed wath
boiler blowdown waste and other waste sStreams prior to
discharge ainto the salt wxter canal. Rainfall runcffgs are
sent into the canal without any <treatment, The gsanaitary
waste of t.us mine .S treated in a septiC tank Ssystem and
then dischargyed into a disgposal field.

In mine 20238, the water from the bleedwells 138 =ent into two
separate tanks from where it rlows through 24 ka (15 miles)
of underqround gEapang ainto a ditch apout 5 km (3 m1les) in
lenqth, From there it flows into a 3125 hectare (8092 acres)
pond for oxidaticn and s3ettling, Treated effluent from th:is
pcnd is dascharged 60 days per year into a ditch. This s
because the canal water, while subject to tadal 1influence,
18 selectively used for irrigation supply water. The waste
stream from the water erlarifier and zeolaite softening
operation ais dischuryed into an earthen pond to settle che
solids @nd the sluuage. The supernatant water from this pond
13 wntermattently pumped cut anto a creek. The solids are
mixeld with some clay ard used as drilliny mud. Boiler
blowdown water, facility area wastes anéd ra:intail runotfs
ar¢ sent 1nto a nearby creek. The sanitary waste cf this
mine is treated in A septac tank systen and then discharqged
in 2 disposal field.

The raintall runoffs, boiler blowdowns, waste resulting from
the water softening and treating operations, facility arec
wastes are sent i1nto receiving waterways wathoat any
treziment, Therefora, the composition of these 3treams are
as given in the raw waste load section. Table 18 compares
the discharges from these facilities. Alternate forms of
sulfur treatment are discussed in the following paragraphs.

Oxidation~Reduction Feactions

The modification or dectruction of many hazardous wastes is
accomplashed by chenical oxidation oL reducticn reactions.
Hexavalent chromium 1 recuced to the less hazardouvs
travalent form with scliur Jd:roxide or basulfites. Sulridas
can be oxadized with air to relatavely :rnocuous sulfates,
The oxidation reac=ions for a number ot sulfur compounds
pertainent to the sulfur 1iuctry are dascussed below.
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TNE 1Y

JRFW FACILITIES
COIMPARISCN OF DiSCHARGES

Plant 2021 2023 2024 2025 2024 2027 2026 2029 ritsrd
Ae 14 4] 2i “J 25 22 17 23 6
L.z tioa o * s * Lo T« Tx Tx Tx Tr Tx
Tera! Lis karge, 1®
L/doy 74 429 1?7 KH] 17 yA] 1.5 8.7 115
Teizl Discharge 10
L/kby 180 260 6.9 12.1 20 20.5 21,5 11.8  22.)
Biced mtar dischergo,
16° 1/day 4.6 27 v 18 17 | 1.s 8.7 N¢
Bleed #ater discharge,
i3 1/kkg W2 164 69 121 20 205 21,5 1.8 22.)

Follutanis (in total
diszharge)

7SS, en/n 57 33 %5 3o 20 5 4G 50 30
25, V/bkg 10.2 3.6 0.7 0.4 0.4 0.1 0.9 0.6 0.7
Sulfide, m7 1 16 0.4 51 141 nii ril nil  notde~ 2
Sulfide, by keg 2.7 0.1 0.4 nil nil nil nil  tectad ©.04
T8S (= :q..uter conkricelion
o-utte-d) kr/bklg 4.8 03 0.7 0.4 0.4 0.1 0.9 0.6 0.7
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Incrganic Sulfur Compounds

Inorganic sulfur compounds range from the very harmful
hydrogen sulfide to the relatively innocuous sulface salts
such as sodaum sgsulfate. Intermediate oxadation producte
include sultides, thicsulfates, hydrosulfites, and sulfitecs,
Oxidation of sulfur compounds as accomplished with aar,
hydrogan peroxide, chlurine, amoung others.

(1) Sulfides
Sulfides are readily oxiditable waith air to cthiosulfate.
Thiosulfates are less lfarmtul than sulfides (of -he crder of
1060 to V).

28S- & (02 = S203 = ¢ H20

Tl.e reaction goes to 90-95 percent rompletion.

{2} Thicsulfates

Thiosulfates are di:ficult ¢o0 cxidize furtl v with a.r (21).
Ti.y can be oxidized to sultates with powertul oxidizang
4=nts such as chloring cr reroxides, However, tne Frasch
suliur industry has ext<rienced oxaidation of sulfides with
air tc  elerental surfiur and oxidation of tpinsulirdes to
sultates.

(2) Hydrosulfites

Hvdrosulfites can also be oxidized by such oxidizing agents
and paerhaps with cataiy:ed a1 oxidation.

(4) Suifites

Zulfites are readily oxidized with air to sulfates at a
90-99 percent complet:on level. Chlcrine and peroxides ure
also ettectave,

Salt dome sulfur proc.ceze have large quantities c¢f Dbleed-
water to treat and 21 C°se of. ThiS presents two problems:
removal of sulfides +ru sisposal of the remaininag brane.
Since there 1S currerctliy nd prvacticil cor economical means of
removing the sal:t 1.~ t'e brine, 1t must be discocel of
eirther . 1n brackish «<r =ilt water, cor srpounted anc
dischacged antermitt. -* iv Auring specified tises.

Remcval ot sulfides rr:2: to discharge of the brine 1s alsc
3 Mmajor treatment . lirm, There are two tvpeEs cf
blevdwater treatmernt ! 2ilities found ain this andustry torz

| 3
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removal of sulfides. Examples of each are given in Figure
S8.

In treatment type 1 the bleedwater is air lifted to a small
settling basin and then sent to a mixing 2zone where
sulfurous acid and deposition inhibitor are added. The
bleedwater is then sent to packed towers for reroval ot
hydrogen sulfide. In the packed towers the bleedwater flows
countercurrent to coolad boiler flue gas. The treatced
bleedwater is then aerated and sent to a series of settling
and clarification ponds prior to discharge. This methoa i
effective for removal of sulfides in the bieedwater.

In treatment type 2 the bleedwater is mixed with sulfurous
acid which is generated Ly burning laiquid sulfur cr fron
hydrogen sulfide originating from the biecedwater. in thas
process the soluble sulfides in the bleedwater are converted
to elemental sulfur and oxidized sulfur products in a seraes
of reaction vessels. Excess acid is then neutralized with
l:me. The insoluble sulfur is removed by sedimentation, and
the treated effluent is then sent to a series of basins
prior to discharqe. This method is very effective for
removal of sulfides.

SULFUR (FRASCH - OFFSEORE)

At the orie off-shore salt Jdome sulfur facality crrrently
operating, the bleedwater is discharged without treatment
througn a diffuser svstem. The treatment technologies ured
by on-shore salt dJdome facilities, pording and Eleedwater
treatment racilities are not considered feasible here duve *o
non-availability of land and space restrictions on a
vlatform.
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PIGMENTS

tn the wet processing of iron oxide pigments, water overflow
from the rake thickene:r drains to a large setti:ing pond. It
is then recycled to the process with no further treatment.
At facility 3022 the waste water is discharged %o a
41 hectare (100 acres) settling pond which 1s also used for
etfluent from a barite op2ration. The discharge €£from the
large pond is mainly attributable to the barite operations.

LITHIUM

The treatment of the process waste stream consists of
flocculation and gravity scttling. The slimes and flotaticn
tai1lings are primarily alkall aluminum silicates and quartz.
A flocculating agent is added and the slurry 13 pumped to
settling ponds, end the major part of the overflow is
returned to the facility for re-use. The mine water whach
is pumped i1ntermittently 15 both discharged anc recycled D
the process water circuat. An ddditional waste Stream which
is unique to facilaty 4009 arises from the scrubbing circuit
of ¢he low-iron process which removes certain impurities
from the spodumene concentrate product. This stream is
currently keing impounded for future treatment prior to
being discharged.

For facility 6009 the pocant of measurement of the discharce
encompasses significant flow from two streams which pass
through tne property and serve as an intake water source to
the facility. The significant dilution by sStream water
makes Lt 1wpossible to assess the effluent quality directly.
Effluent data are as £cllOwWs:

Facilitv 4001 Facility 4009
MLne A1l Mine Mill
Flow l/day 0.57 7.9
mgd 0.15 2. 008
pR 6.1-7.9 7.9-7.5
TSS, mg/1 14 ui 256 3 3 6
6 6 7
10 13 14
14 15 18
25

Pacility &4001 1s currently constructing an impoundment <nd
will recycle all crocera HaSte WatET. Facility 4009 as
essentially achievang cc discharge. Discharge do¥s occur as
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seepage from the tailings dam and ag overtlow fram the
tailings pond durin¢ heavy rainfall.

The mine water at mine 4001 was obgserved by the project
officer to be very muddy, pos3ibly requiring use of
flocculants.

BENTONITE

There i8 no discharge of any waste water from bentorlite
operations. The solad overburden removad to uncover the
bentonite deposit is returnced to mined-out pits fcr land
disposal and eventual land reclamation. Dust colliected froa
processing operations ig erther returned to storage bins as
product or it is land-dumped. Mine dewatering wag not
found.

FIRE CLAY

There is no discharge of process waste waters. Mine pumpout
is discharged either after settling or with no treataent.
The effluent cuality of mine pumpout at a fevw nines are as
follows:

Mine Treatment pH TSS Total
mGg/1 Fe
mg/l
3083 Pond 7.25 3
3084 Lime & Pond 6.5 26. 4,62
3087 lime, combined &.0 45

with other
waste streams

3300 None €.0-6.9 4

3301 None 6.9 2

3302 None 8.3 30

3303 Rone 7.0 b §

3307 None 9.2 S

3308 Pond 5.0 16 20
3309 Pond 4.2 80
3310 ione 3.0 16

3332 None - 30 -
3333 None - 10 -
3334 None - 45 -
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3335 None - 27,144 --

3336 Hone - 37 -

3337 None - 15 -

3338 None 2.6-3.0 253-392 530-1900
ATTAPULGITE

Bearing cool:ng water at facility 3060 is discharged with no
treatment while water used in pugging and kiln cooling is
evaporated in the process. Dusts and fines are generated
from drying and screening cperations at facilaty 3060. This
slurried waste is sent to worked-out pits which serve as
settling ponds. In the last year the ponds have Dbeen
enlarged and modified to allow for complete recycle of this
waste water. The ponds have not yet totally filled however,
and the company 2anticipates no problems. There is no
discharge at this time of prccess water. At facility 3C58
waste is generated from screening operations as fines which
until presently were slurried and pumped to a settling pond.
wit:, the installation of new reconstituting equipment these
fines are recycled and there is no discharge of process
water, The settlaing pond, L.sever, 15 maintained in event
of breakdown or the excessive generation of fines. Facility
3088 also has instailed recycle ponds recently and
anticipates no trcutle. Facility 3089 uses a dry ricro-
pulsair system for air pollution control, therefore there is
no discharge cf process water. According to the company
they are within state air pollution requirenents.

Mine pumpout at facilities 3060 and 3058 1s discharged
withoat treatment. Facaility 3089 uces two settling ponds 1in
series to treat mine pumpout, however they do not attempt to
treat wet weathe: mine pumpout. Data of the mine dewatering
discharges follow.

Mine PH TSS, mg/l

3058 6.8 17

3060 7.5 19
MONTMORILLCNITE

Facilities 3059 and 3073 recycle essentially 100 percent of
the scrubber water, while facility 3072 recycles only about
70 percent. Scrubbe; witer must be kept neutral becaus®2
sulfate values 1in the clay become concentrated, making cthe
water” acidic and corzecive. Facilit:ies 3059 and 3073 wuse
ammonlia to neutral:~e recycle scrubber water, forming
ammonium sulfate. Facility 3072 usz2s !ime (Ca(OH)2)., which
precipitates as Ca.c)am sulfate in the settling pond. To



keep the scrubber recycle system working, some water
containing a kuild-up of calcium sulfate 1s discharged to a
nearby creek. However, facility 3072 intends to recycle all
scrubber water by mid-1975. Mine pumpout can present a
greater problem for montmorillonaite producers than for
attapulyite produceirs, due to the very slow settling rate of
some of the suspended clay. Accumulated rain and ground
water is pumped to abandoned pits for settling to the extent
possitle and is then discharged. At facility 3073 the pat
water is used as makeup for the scrubher water.

Data on mine dewatering follows.

Mine g TSS,mq/1
3059 4.5-5.5 200-400
3323 3.8‘“-“ 2 u.33 6.3 6-3

6.7 8 8 9 9.5
10.3 12.33 16 18
24 33 42 52
258
3324 6-9 25.7 26 30 37
53 137 436

3325 7-0 0.67 1.67 2 3
4.33 5.5 8 11
12 18 21.3 60

The high value of 258 mg/l TSS at mine 3323 occurr=ed during
a 6.6 cm (2.6 in} rainfall. Bowever, the mine was nct being
dewatered.

In June 1975, the representatives of a flccculant
manufacturer conducted a study of the mine dewatering
quality at plant 303%. By use of a flocculant, TSS was
reduced from 285 to 15 mg/l and turbidity from 580 to 11
JTU. ‘The flocculant manufacturer?!s representatives were
confident that a full scale system would also produce
significant reduction of TSS, Flocculation tests were also
conducted at mine 3J24. With a cationic polyelectrolyte 50
mg/l TSS was achieved. With supplemental alum 10 mg/1 TSS
was achieved.



KAOLIN (DRY)

The solid waete generated 18 lanco~disposed on-gite. There
is no proceas effluent discharged.

KACLIN (WET)

The facilities treat the process waste water ponds with lime
to adjust pd and remove excegssd zinc w#hach 18 used as a
bleachang agent. This treatment effects a 99.8% removal of
zinc, 99.5% removal of suspenced solids, and 80% removal of
dissolved solids. These facilities are considering the use
of sodium hydrosulfite as Dbleach to eliminate the zinc
wagste. Pacilities with large ponds and a high freeboard
have the capability of discontinuing discharge for one or
moxe days to allow unusually high turbidities to decrease
before resuming a dascharge.

S01id4 wastes generated in kaolin mining and wet processing
are land-disposed with overkturden being returned to
mined-out paite, and dust, fines, and other solids to
settling ponds.

Waste waters are in all cases sent to ponds where the solidc
settle out and the water is discharged after lime treatment,
A statistical analysis was performed on five Georgia xaolin
treatment systems. Based on a 99 percent confidence level
cf the best fittainr distribution (normal and logarathmc
normal) the fcllowing turbidities were achieved.

Facility Turbidity, JTU or NTU
long term daily monthly
average ma X1aum aver.ge

maximum

3028 26.8 88.2 <43

3025 28.5 a3 62.5

3318 58.2 202

33151(1) 32.9 140 113.7

3315(2) 3:2.7 76.7

Long term TSS data was not available. What TSS values were
available were correlatéd with the corresponding turbidicy
values as follows:

TSS, mg/l
Facilicy S3 JTO(RTU) 100 JTU (NTU)
3024 45 90
3025 35 70
3415 50 110

Tvwo interesting itoms were noted in additacnal data
collected at ¢t o request of EPA at facilaty 33i5.
Approximately onc-iuit of the total suspended s0lids were of
a vojatile natuze ~oniarming the company's concern that



aquatic growth 1n part was contributing to the suspended
solaids. This is expected, since organic reagents are used
An kaolin processing and the treatment ponds are situated in
swampy areas having an abundance of plant growth. The
second point is that only about one-half of the turbidity
was removed after waste water samples were filtered in the
determanation of TSS. This i1ndicated that the kaolin and
possibly the volatile solids are sub-micron in size and are
not necessarily measured by TSS alone.

KAQCLIN (MINE DEWATERING)

Open pit mining of kaolin does not utilize any water.
However, when rainwater and ground water accumulate in the
pits 1t must be pumped out and discharged. Usually this
pumpout 1s discharged without treatment, but, in at least
one case, pH adjustment 18 necessairy prior to discharge.

The followaing mine drainage concentrations were measured.

Mine Tss, mg/l JTU
3074 10

3089 lo0

3081 10

3311 22

3312 7.4

3313 u1

33.i6 95.2%* 4y, 5%
3317 232%
33le 79.5

*daji.y maximum achieved in 99 percent of samples

Mine 3316, 2317 and 3318 blunge the ore at the mine site and
add a dispersant such as sodium tripolyphosphate to the
slurry to facilitate pumping the ore to the process plant.
It 15 this dispersant that causes the relatively high
values. '

BALL CLAY

Mine pumpout is discharged either after settlang in a pond
or sump or without any trecatment. Data are as fcllows:
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Mine TSS, m3/1

326 0 23143
3327 48

3328 0 312
3329 0

3330 53

33N 15 200
5664 146

The extreme variability of the effluent quality is due o
the presence of colloidal clays, as obgserved by the project
officer after a substantial rainfall.

Scrubker water at these facilities is sent to settling
ponds. In addition, facilities 56848 and 5689 treat the
Scrubber water with A flocculatang agent which improves
settling of suspended snlids in the pond. Facility 5689 i.as
thxee monds of a total of 1.0 hectare (2.5 acres) area.

The amounts of process wastes discharged by these facilities
are calculated to be:

discharge, 7SS, kg/kkq

1/\kg or vbroduct of jproauct TSS DS

facilitv {gal/ton) (Qbr/1000 1b) mg/1 ma/l
Se6Ry 88 (21) 0.0004 4 240
5685 1,080 (260) 0.43 400 1c~7
2970 236

82 511

1016 433

1053

5689 834 (1,030) 0.17 16046 3216
49 153

107 164

8 273

There are two significant types of operations in ball clay
manufacture insofar as water use is concerned: those having
wet scrubbers, which have a waste water discharge, and those
without wet scruonkters, which have no crocess waste water,
There is a discrepancy in discharge flow rates since not all
the .production lincs in each facility have wer scrubbers.
Baghouses are also employed by this industry.
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FELDSE2AR (FLOTATION)

Treatment at three facilities (3054, 3065, 3058) consists of
pumping combained facility effluents into clarifiers, with
polymer added to aid in flocculation. Both polymer and lime
are added at one facalaity (3065). At the other two
facilities, (3026, 3067) there are two settling ponds in
series, with one facility adding alum (3026}.

Measurements Ly EPA's contractor on the performance of the

reatment syster at facility 3026, consisting of two ponds
in series and alum <treatment, showed the following
reductions in concentration (mg/1l):

TSS  Fluoride
waste water into system 3,790 14
discharge from system 21 1.3

The process water effluents after treatment at these five
facilities have the following quality characteristics:

TSS Fluoride
facality jal- | mg/l mg/1
3026 6§.5-6.8 21 e, 1.3
3054 6.8 45 15
3065 16.3* 349 23
3067 7.5-8.0 35 34
3068 7-8 40-150 32

Facility 2065 adds line to the treatment, which accounts for
the higher than average pi.

The average amounts of the suspended solids and fluoride
pollutants present in these waste efrfluent streams
calculated from the above values are given in tlhe following
table together witn the relatave effluent flows.
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ore processed basis

flow, TSS, fluoraide,
1/kk g kg/%kg rg/kka

facility {galszton) (1os1000 1b) {(1b/1C00 1b)

3026 4,600 0.31 0.12
{(32,500)

3054 12,500 0.56 0.18
(3,000}

3065 11,000 1.1 0.25
(2,630)

3067 6,500 0.23 0.22
(1.560)

3068 18,600 C.7-2.8 0.6
(4,460)

The higher than average sucpended solids content of the
effiuents frem 3065 and 3C68 is caused by a froth carryang
mica through the thickerners to the dicscharges. Facilaty
3026 uses alun to coagulate suspended solids, which may be
the cause of the reducticn wn fluoride. Alum has been found
in municipal water treatment studies to reduce fluoride hy
binding 1t i1nto the sediment. The effectiveness of the
treazment at 3026 to reduce suspended solids 1s comparable
to that at facilataes 3054 and 3067,

The treatment at facility 3054 results in little or no
reduction of fluoride, bur good reduction of suspended
soi1ds. MNothaing known zbout this treatment system would
lead to an expectation of fluoride redu-~tion.

The treatment at facility 3067 apparentiy accomplishes no
reduction of fluoride, but i1ts suspended solids discharge is
significantly lower than average in both amount and
cancentration.

Solid wastes are transpcrted back to the mines as reclaimang

£ill, although these wastes are sometimes allowed to
accuriulate at the facility {.v long periods before removal.
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FELDSPAR (MON-FLOTATION)

Waste water 18 spilled on the ground (Facility 3032) or is
evaporated during crushing and milling operataions (Facality
3064) . There 18 noO waste water treatment at either
facility, since there is no discharge.

KYANITE

Process water used in the several beneficiation steps 1s
sent to settling ponds from which clear water 18 recycled to
the process. There 18 total recycle of the process water
with no loss through pond seepage.

There 18 normally no dascharge of process water from
facility 3015. The only time pond overflow has occurred was
after an wunusually heavy rainfall. Pacility 3028 has
occasional pond overflow, usually occurring in October and
November.

The solid waste generated 2an kyanite processing is
land~disposed after removal fror. the settling ponds. An
analysis of pond water at facility 3015 showed low values
for BODS (2 mgsl) and oil and grease (4 mg/l). Total
suspended solids were 11 mg/l and total metals 3.9 mg/l,
with iron being the prancipal metal.

MASNESITE

The waste Bstream at the one magnesite facilaty 1is the
underflow of the tailings thickener which contains large
quantities of solad wastes. Make-up water 1S added to
transport these wastes to the tailings pond. The estimated
area of thas pond 13 15 hectares (37 acres). The estimated
evaporation at this area 1s 21 am/yr (54 in/yr) and the
annual raanfall 15 2.4 cn/yr (6 insyr). The waste water is
lost about B0 percent by evaporatiun and about 60 percent by
percolation. No discharge from the mill is visible. an any
of the small washes in the vicinity of the tailings pond,
and also, no green vegetative patches, that would indicate
the presence of near surface run-offs, were visible., The
tailings pond is locatad at the upper end of an alluwvaal
fan. This material 1s both coarse and angular and has a
rapid percolation rate. This could account for the lack of
run-off.

SHALE AND COMMON CLAY
There i8 no waste vater treataent necessary {or shale and
coomon clay minirng and processang since there is no process
water used. vinen there 15 raanfall or ground water
accumulation, this water 1S generally pumped out and
discharged to abenJiuned pits or streams.

APLITE
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Facility 3020 discharges effluent arising from wet scrubber
operations to a creek after allowing settling of suspended
solids in a series of ponds. Aplite clays represent a
settling problem in that a portion of the clays settles out
rapidly but another portion stays in suspensicn for a long
time, imparting a milky appearance to the effluent. The
occasional rne pumpout due to rainfall 1s discharged
without treatment.

Facility 3016 recycles water from the settling ponds to the
process with only infrequent discharge to a nearby raver
when pond levels become excessive (every 2 to 3 years).
Thas dascharge 1s state regulated only on suspended solids
at 649 mgs/1 average, and 1000 =g/l for any one dav. Actual
settling pond water analyses have not been made. When tlLis
occurs, the pond 1s treated with alum to lower suspended
solids levels in the discharge. Likewise, when susgended
solids levels are excessive for recrycle purposes, the pond
is also treated with alum,

The solid wastes generated in these processes are
land-disposed, either in ponds or as land-fill, with :iron
bearing sands being sold as beach sand.

TALC MINERALS
(LOG WASHING AND WET SCREENING)

The waste streams emanating from the washing operations are
sent to seectling ponds. The ponds are dried by evaporation
ard seepage. In facility 2035, when the ponds arze fillen
with solids, thev are harvested for reprocessing 1nto
saleable products. There is no discharge from these
properties.

TALC (MINE DEWATERING)

Underground mine workings intercept numerous ground water
sources. The water itrom each underground mine is darected
through ditches and culverts to sumps at each mine level.
The sumps serve as sedimentation Dbasins and seals for
centrifugal pumps whach discharge this water to upper level
sumps or to the surface. In some mines, 2 small portion of
the pump discharge 1s diverted for use as drill wash water
and pump seal water; the remainder 1s discharged into a
receiving waterway. The disposition and quantities of mne
discharges are given a3 foilows:
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TSS lrday

Mine pPH mgs1 (galsday) Disposition

2036 7.5-8.3 3, 9 545,000 Purped to a
(14,000} swamp

2037 7.8 3 878,003 Pumped to a
(232,000) swamp

2038 8.1 4 1,920,000 Punped to a
(507,000} swanp

2039 7.0-7.8 1, 3 1,900,000 Open ditch
(5€7,000)

20480 7.2-8.5 15 1,204,700 Settling basin
(300,00C0) than to a brook

2C4l 8.7 28 49,200 Settling basin
(13,000) then to a brouk

2082 7.8 9 296,000 Settling basin
(131,000) then to a brook

2043 7.6 S 76,000 Settling kasin
(20,000) then to a raiver

TALC (FLUTATION AND HMS)

At facility 2031, the mi1ll tailings are pumped ainto cne of
the three available setcling ponds. The overfiow trom these
settling ponds enters by gravity into a common clazification
pond. There is a discharge ftrcm this clarification pond.
The tailings rems‘n in the settling ponds and are dried by
natural evaporction and seepage.

At facility 2032, the =ill tailings are pumpad Jphill
through 3000 feet of pipe to a pond 34,000,000 liters
(9,000,000 gal) in capacity for gravity settling. The
overflow from this pora is treated irn a series of four
settling lagoons. Approximately 60 percent of the last
lagoon overtlow is sent back to the mill and ¢he remainder
is discharged to a brock near the property. -

In facility 2033 the filtrate with a pH of 3.5-4.0, the
flotation tailings with a gH of 10-10.5 and the primary
thickener overflow are corbined, and tne resultiny stream,
havihg a pH of d4.5-5.5, is eent to a small sump 1n the
facility for treating. The effluent pH is adjusted by lame
addit.on to a 6.5-7.5 level prior to Aischarge into the
settling pond. The lire 1s added by metered pumping and the
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pH is controlled manually. The effluent from the treating
sump is 1routed to one end of a "U" shaped primary settling
pond and is discharged into a secondary or back-up pond.
The total active pond area is about 0.8 hectare (2 acres).
The clarification pond occupies about 0.3 hectare
(0.75 acre). The back=up pond (clarrfication rond)
discharges to an open ditch running into a nearby creek.
The non-contact ccolang water in facilities 2031 and 2033 is
discharged without treatment. Facility 2044 wuses a 1.6
hectare (4 acres) settling pond to treat the waste water;
the overflow from this pond is discharged. It has been
estimated that the present settling pond will be filled
within two years®' time. This company has leased a new piece
of property for the creation of a future pond.

As all process water at facility 2031 is impounded and lost
by evaporation, there is no process water effluent out of
this property. Facility 2035 a washing facility also has no
discharge.

At facilities 2032, 2033, and 2044, the effluent consists of
the overflow from their clarification or settling ponds.
The significant constituents in these streams are reported
to be as follows:

Waste Material

Ffacility Mhumber 2032 2033 20u4
pa 7-2-8.5 5.6 7.0
TSS, ng/l <20 (20)* 80 (8)=* 100

s*Contractor verification

The average amounts of TSS discharged in these effluents
vere calculated from the above data to be:

facility kg/kka (Lb/1000 1b)
product
2032 <0. 34
2033 0. 29
2044 0.50
GARNET

Facility 3037 recycles untreated pit water used in screening
operations, and scnds water from jigging operations to a
settling pond before discharge. Waste water from flotation
underflow at facility 307t is first treated with caustic to
stabilize the il which was acidified from flotation
reagents. Then the underflow is sent to a series of
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tailings ponds. The solids settle out into the pond3s and
the final effluent is discharged. Water from the dewatering
screen is recycled to the heavy media facility. Effluent
arising from flotation underflow at facility 3071 as
discharged. The pH 1s maintained at 7. The suspended
solids content averaged 25 mg/l.

DIATOMITE

All waste water generated in diatomite preparation at
facility 5500 is evaporated. There is no process water,
cooling, Or mine pumpoat discharge. Facilities 5504 and
5505 send waste water to settling ponds with water being
recycled to the process at facility 5505 and evaporated and
percolated to ground water at facility 5504. But in late
1976 a pump is being installed to enable facility 5504 to
decant and recycle the water from the pond to the process.
Thus, all of these diatomite operations have no discharge of
any waste water.

The oversize fraction and dust fines waste is land-dumped
on-site at facility 5500. The solids content of this
land-disposed waste is silica (diatomite) in the amount of
about 300,000 mg/l. The waste slurries from facilities 5504
and 5505 consisting of scruober fines and dust are land-
disposed with the solids settling into ponds. The solids
content of these slurries is 24,000 mgs/l for facility 5505
and 146,000 mgsl for facalaty 5504.

GRAPHILITE

The waste streams associated with the operation are
flotation tailings and seepage water. The tailings slurry
at about 20 percent solids and at a near neutral ph
(adjustment made for optamum flotation) is discharged ¢to a
partially lined 8 hectare (20 acre) settling pond. The
solids settle rapidly and the overflow is discharged. The
seepage water from the tailings pond, mine and extraneous
surface waters are collected through the use of an extensive
network of ditches, dams and sumps. The collected waste
waters ere pumped to a treatment facility where lime is
added to neutralize the acidity and precipitate iron. The
neutralized water 1s punped to the tailings pond where the
iron floc is deposited. The acid condition of the pond
seepage results from the extended contact of water with the
tailings which discsolv. some gart of the contained iron
pyrites.
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It is discharged into a stream that flows into the lake that
serves as the intake water source for the facility. The
effluent composition falls within the limits established by
the Texas State Water Quality Board for the following
parameters: flow:; pH: total suspended solids; volatile
solids; BOD; COD: manganese and iron. Facility measurements
compared to the state limitations are:

State Standards

facility 24 hr. monthly
average maximum average
mg/1 mg/1 mg/l
Flow lsday 1,160,000 1,820,000
(galszday) (300,000) (480,000)
total solids 750 1600 1320
TSS 10 20 10
Volatile
Solads 1 10 0.2
Mn 0.1 0.5 -
Total Fe 0.1 2 1
BOD 9 1s 10
CGD 20 20 15
pﬂ 1.3-005 6-8 7.5

This facili.y has no problem meeting this reguirement
because of a unique situation where the large volume of
tailings entering the pond assists the settling of suspended
solids from the acid mine drainage treatment more than that
normally expected from a well designed pond.

JADE

Waste waters generated from the wire saw, sanding, and
polishing operations are sent to settling tanks where the
tailings settle out, and the water is discharged onto the
lawn where it evaporates and/or seeps into the ground.
Solid wastes in the form of tailings which collect in
settling tanks are eventually land-disposed as fill.



NOVACULITE

Water from the scrubber is sent to a settling tank and clear
water is recycled to the scrubber. Cooling water 1s
discharged onto the lawn with no treatment.

PRETREATMENT TECHNOLOGY

Most minerals operations have waste water containing only
suspended solids. Suspended solids is a compatible
pollution parameter for publicly-owned treatment works.
However, most of these mining and processing operations are
located in isolated regions and have no access to these

treatment facilities. No instances or discharge ¢to
publicly-owned treatment facilities were found in the
industry. In the relatively few instances where dissolved

materials are a problem, pR control and some reduction of
hazardous constituents such as fluoride would be required.
Lime treatment 1s usually sufficient to accomplash this.
Sulfides would require air oxidation or other chemical
treatment.



