














































































































34 Characteristics of Mine-Shaft Water
TABLE 8. —WATER-QUALITY DATA FROM CONSOLIDATED No. 2 MINE SHAFT,
APRIL 1976—JUNE 1977-Continued
DIS~ DIS~
NON= DIs= SOLVED SODIUM  SOLVED
CAR= TUTAL TOTAL SOLVED MAG= DIS= AD= PO=
SAMP = TUR= HARD= BONATE ACIDITY ACIDITY CAL= NE= SOLVED SURP= TaS=
LING BID= NESS HARD= AS AS Clum SITum SUDIUM  PEKCENT TIUN S1UM
DEPTH 7Y {CA,MG) NESS He cacny (Ca) (MG) (NA&) 80DIUM RATIO x)
Datt (F1) (NTU) (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L) (MG/L)
APR , 1976
20,., 191 3,0 520 u70 .2 10 170 24 10 4 .2 1.7
21... 227 5.0 550 510 .2 10 180 25 11 4 .2 1.8.
2lans 229 &a 2200 2200 18 LEX] 500 240 80 7 o7 2,2
2140, 234 72 2100 2300 23 1140 520 240 8.0 1 W1 2.2
AUG
250 165 1.0 440 370 .1 5.0 150 16 7.1 3 1 1.6
25404 230 140 1300 1300 18 894 340 100 43 7 5 3,4
ocrT
19,44 165 3.0 480 420 - - 160 20 8.9 4 .2 2.0
1944, 230 130 2200 2200 - -- 510 230 81 7 .7 4,1
DEC
57... 165 1.1 520 u60 ol 5.0 170 23 9,7 [ .2 1.9
0744, 230 a5 2400 2400 20 993 560 2u0° 77 7 .7 1.9
FEB » 1977
17040 165 1.0 579 520 .1 5.0 180 29 12 u .2 2.1
17404 230 160 2200 2200 21 1ou0 520 230 81 7 .7 3.6
APR
2laa. 165 1.0 570 520 .1 5,0 180 29 12 4 .2 2.1
2144, 230 70 2200 2200 11 Su6 510 230 77 7 .7 3.4
JUN
07... 165 1.0 440 380 .0 . 150 16 7.1 3 3 1.4
0744, 230 200 2200 2200 22 1090 510 220 80 7 .7 3.8
DIS=
DIS= nIs- SULVED
Alka= DIS= SULVED  SULVED DIS- SULIDS LIS~ pIS- DIS=
BlCAR- CAR= LINITY  SDLVED  CHLU= FLUO= SOLVED  (NESI= FUED SULVED  SULVED  SOLVED
BUNATE BONATE AS SULFATE RIDE RI1DE SILICA DUE AT PENDED NITRATE NITRATE NITRITE
(HCU3)  (Co3) CACO3 (sn4) L) (F) (sTu2) 180 C)  SOLIDS (N) (NO3) (N)
DaTE (MG/L) MG /L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (hG/7L) (MG/L)
APR , 1976
2044, su 0 53 460 2.1 .3 10 795 u .26 1.2 .00
2144, 57 0 a7 520 1.7 .4 9.8 841 3 .24 1.1 .00
2lees 0 0 0 3100 6.2 1.9 8.4 5160 106 ,00 L00 .01
21,4, 0 0 0 3200 b6 1.6 9.8 5360 36 .01 .04 .00
AUG
250, 81 0 66 360 5 W8 11 IYL) - = = .
25400 1 Q 1 1600 9,1 1,7 11 - 93 - - -
ucT
190, 76 0 62 4u0 1.1 .7 11 122 12 .22 .97 .00
19,44 7 0 6 3400 .0 2.4 7.7 5160 186 L2 1.9 200
DEC
07404 71 0 58 490 1.3 .3 12 768 0 -- - --
07444 20 0 16 3500 7.0 1.9 9.2 5090 74 -- - .-
FEB , 1977
1700 57 0 a7 510 3.1 .5 13 838 0 .- - -
17,40 0 0 [0 3300 6,8 3.5 8.0 5180 93 - - -
APR
2laas 55 0 us 500 1.8 .6 12 84S 2 - .- -
2144 0 0 0 3000 .3 1.5 8.8 4970 73 .- - .-
JUN
07444 78 0 64 370 1.1 .0 12 622 0 .21 .93 .00
07444 0 0 3100 5,9 1.8 8.4 5100 114 .02 .09 W0t
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TasLE 8.—Continued
D1S= D1S= .
SULVED  SULVED 0IS=
- P1S=- 0I18-
NIS8=  NITRITE AMMUNILA DIS= TUTAL SULVED 018
SULVED PLUS NITRU=  SOLVED  ALUM= aLUM= TUTAL SOLVED  TOTAL SOLVED 1u]u|_ :t{)];gio
NITRITE NITRATE GEN AMMONT A INUM INUM ARSENIC AKSENIC  RAKIUM  bARIUM nwm)« SR
(N02) (8) (N) (NH8) (sL) (aL) (45) (as) (o) (oot (5 ) ue/L)
LATE (MG/L) (MG/L) (MG/L) (MG/L) (uG/L) (U6/L) uG/L) (u6/L) (4G/L) (UG/L) (uG/L
APR , 1970
. .00 .26 .02 .03 90 10 0 0 100 100 60 30
.00 .24 .00 ,00 90 20 1 1 100 o 170 100
.03 .01 .28 .36 7300 7700 3 2 100 100 180 150
.00 .01 .28 .36 12000 10000 2 1 0 0 190 120
- - - - 60 10 - -a - - 120 40
- - - - 15000 5000 - - - - 90 100
.00 22 .00 .00 150 [ 1 [ 0 70 40
.00 W42 27 .35 10000 5000 10 10 0 0 240 170
- - - - a0 0 - - - - &0 60
.- .- .- .- 10000 5000 -- - -- -- 240 190
.= -— - - 40 1] - - - - 70 ao
- - - - 4s00 1400 - - - -- 270 170
- - - - ap 10 .- - - - 50 10
== -- -~ -~ 4500 4500 .. - - . 240 140
.00 .21 .00 .00 60 20 0 [ 100 100 60 30
W03 .03 .27 .35 200 200 5 6 200 200 280 170
D1S- D18~
TuTAL SULVED INTaL SULVED DIS= DIS= DIS= NIS=
CADw CaD= CHRO=  CHRO= TUTAL SOLVED  TOTAL SULVED TOTAL  SULVED  TUTAL SOLVED
MIUM MmluM HIUM Miun CuBALT  COBALT  COPPEWR  COPPER IRUN IRON LEAD LEAD
(co) (co) (CR) (CR) «w (co) cu) (cu) (FE) (FE) (PB) (P8)
DATE (u6/L) (UG/L) uG/L) (uG/L) (uG/L) (U6 /L) (uG/L) we/L) (uG/L) (uG/L) (UG/L) (uG/L)
APK , 1976
20444 80 90 1o 0 <50 0 10 aq 650 0 <100 2
21404 100 100 10 0 <50 3 <o 7 800 670 <100 2
21404 780 760 30 20 800 53 60 70 250000 130000 300 200
2100n 950 930 40 30 K50 56 100 100 510000 130000 500 400
AUG
2% 40 110 110 - -- -- - - - 120 50 <100 10
29,40 620 360 -~ - - - - - 290000 210000 400 200
acT
19044 90 80 10 0 <50 u <iu 3 140 40 100 3
19,4, 570 540 20 10 750 61 30 33 300000 310000 300 300
DEC
[ Q0 70 - - - - - - 70 40 <100 3
07440 540 540 -- -~ -- .- -- == 300000 290000 300 350
FEB » 1977
1700, &0 65 - .- - .- -- .- 120 0 <100 1
17,0, 580 600 .- -- .- -~ .- =~ 310000 300000 400 450
APR
21,4, 70 75 - - - .- . - 480 w0 100 50
2laee 580 610 -- -- .- .- - = 280000 270000 a0 a0
Jun
07,4, 70 80 10 10 <50 2 <10 1 300 70 0 0
07400 530 550 20 30 750 AOO 30 13 350000 53000 400 350
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TABLE 8. —WATER-QUALITY DATA FROM CONSOLIDATED No. 2 MINE SHAFT,

DIS=
SOLYED
LITHIUM
(n
DATE ue/L)
APR , 1976
2044 30
2laeve 490
2laeee 210
2laes 220
AUG
25¢04 20
25444 120
ocr
1960 30
19... 200
DEC
07400 30
07,.. 190
FEB , 1977
17a0, 40
17400 200
APR
210 40
2l.ve 190
JUN
07400 20
[ 300

TOTAL
MAN=
GANESE
(MN)
(UG/L)

100
80
5800
6600

90
6000

40
5500

S0
6000

60
5600

100
5600

160
S400

APRIL 1976-JuNE 1977—Continued

D18~ OIS~
SOLVED D18~ TOTAL SOLVED OIS=
MAN= TOTAL SOLVED MOLYB= MOLYB= TOTAL SOLVED
GANESE MERCURY MERCURY DENUM DENUM NICKEL NICKEL
(MN) (HG) (HG) (MO) (n0) (ND) (NI)
{uG/L) (uG/L) (UG/L) (esL) (uG/sL) (UG/L) (UG/L)
80 W8 o7 3 0 S0 3
80 .2 .2 2 0 50 32
5700 ol ol 0 0 3300 3400
5900 ] 6 0 0 3800 47
100 - .- - - <50 10
4200 - - -a - 3500 1500
30 2 ol 0 [ 50 39
5400 .2 3 0 0 3500 3400
40 - - - - 900 37
50 - - .- - 6000 3300
60 - - - - 50 36
5500 .- - .- -- 3400 3600
100 - - - - 50 55
5100 - - —- LLd 3200 3200
160 2 o0 1 o <50 14
5600 ol .2 0 0 3500 3400
METHY =
LENE
DIS- TUTAL BLUE
SAMP= TUTAL SOLVED (RGANIC ACTIVE
LING ZINC ZING CARBON SUB=
DEPTH {IN) (ZN) ) STANCE
LATE (FT) (uG/sL) (ue/L) (MG/L) (MG/L)
APR , 1976
20440 191 3000 3200 S.4 10
21,4, 2217 4900 4000 4,7 «00
2laas 229 280000 310000 4,7 W10
2la4ue 234 360000 380000 4.8 «10
AUG
25,4, 165 2200 2200 o= -
25¢as 230 300000 150000 - --
ucT
19,4, 165 1900 3900 1,7 200
19,4, 230 290000 294000 9 «00
DEC
07... 165 30000 3500 - -
07,.. 230 260000 280000 - L
FEd , 1977
17000 165 3500 3300 -~ -
17,44 230 300000 300000 - -
aAPR
2leee 165 -= 4200 - -
2lee, 230 - 292000 - -
Junw
7.4, 165 2100 2100 o7 .00
07,.. 230 310000 310000 1,0 <00

TOTAL

SELE=
NIUM
(8E)

ue/sL)

OO -

DI1Se
SULVYED
SELE=

NIUM

(st)
{uG/L)

O -

DIS=
SOLVED
VANA=

DIuM

(UG/L?

o1

150
150

«5

1.0
130

«0
60
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TABLE 9.—CHEMICAL AND PHyYSICAL PROPERTIES OF MINE-SHAFT WATER DETERMINED
AND MaxiMuM, MINIMUM, MEAN, AND 50TH PERCENTILE VALUES

Chemical or Number Values
physical of Maximum Minimum Mean 50th Percen-
property analyses tile
Acidity (as CaCOj3)

(mg/L) 66 1,340 0 465 320
Alkalinity (as CaCO3)

(mg/L) 77 308 0 61 23
Aluminum, dissolved

(ug/L) 77 42,000 0 4,880 460
Aluminum, total

(ug/L) 77 280,000 10 9,040 1,700
Ammonia, dissolved,
as N (mg/L) 44 .65 .00 .21 .18
Arsenic, dissolved

(ug/L) 44 11 0 2.2 1.0
Arsenic, total

(ug/L) 44 14 0 2.8 1.6
Barium, dissolved

(ug/L) 44 600 0 55 0
Barium, total

(ug/L) 44 600 0 50 0
Bicarbonate

(mg/L) 77 375 0 75 33
Boron, dissolved

(ug/L) 77 560 30 150 140
Boron, total

(ug/L) 77 1,700 50 280 200
Cadmium, dissolved

(ug/L) 77 1,200 1 240 80
Cadmium, total

(ug/L) 77 1,100 10 310 180
Calcium, dissolved

(mg/L) 77 600 120 395 480
Carbon, total organic

(mg/L) 44 8.0 0 2.6 2.1
Carbonate

(mg/L) 77 0 0 0 0
Chloride, dissolved

(mg/L) 77 85 .5 11.8 6.3
Chromium, dissolved

(ug/L) 44 140 0 20 16
Chromium, total

(ug/L) 44 150 0 22 17
Cobalt, dissolved

(ug/L) 44 800 0 160 50
Cobalt, total

(ug/L) 44 850 50 340 200
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TaBLE 9.—CHEMICAL AND PHYSICAL PROPERTIES OF MINE-SHAFT WATER DETERMINED
AND MaximMuM, MiniMuM, MEAN, aND 50TH PERCENTILE VALUES—Continued

Chemical or Number Values
physical of Maximum Minimum  Mean 50th Percen-
property analyses tile

Copper, dissolved

(ug/L) 44 260 1 40 8
Copper, total

(ug/L) 44 240 10 45 20
Detergents (MBAS)

(mg/L) b4 .80 .00 .06 .00

Dissolved Solids,
residue at 180°C

(mg/L) 74 5,920 622 4,000 3,410
Fluoride, dissolved

(mg/L) 77 15 .1 3.3 1.9
Hardness, noncarbonate

(mg/L) 77 2,500 250 1,480 1,800
Hardness, total

(mg/L) 77 2,500 410 1,540 1,800
Iron, dissolved

(ug/L) 77 330,000 0 88,000 39,000
Iron, total

(ug/L) 77 150,000 0 110,000 52,000
Lead, dissolved

(ug/L) 77 500 0 135 63
Lead, total

(ug/L) 77 500 0 220 310
Lithium, dissolved

(ug/L) 77 300 20 123 130
Magnesium, dissolved

(mg/L) 77 290 13 133 134
Manganese, dissolved

(ug/L) 77 14,000 10 3,000 1,870
Manganese, total

(ug/L) 77 15,000 10 3,370 2,400
Mercury, dissolved

(ug/L) 44 1.30 .0 .31 .22
Mercury, total

(ug/L) 44 1.40 .0 .33 .20
Molybdenum, dissolved

(ug/L) 44 2 0 0 0
Molybdenum, total

(ug/L) 44 3 0 0 0
Nickel, dissolved

(ug/L) 77 5,000 3 1,510 600

Nickel, total
(ug/L) 77 8,000 50 1,800 1,000
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TaBLE 9.—Continued

Chemical or Number Values
physical of Maximum Minimum  Mean 50th Percen-
property analyses tile

Nitrate, dissolved,

as N (mg/L) 44 0.42 0.00 0.08 0.04
Nitrite, dissolved,

as N (mg/L) 44 .04 .00 .00 .00
pH (field measured)

(units) 147 8.6 3.4 - 6.4
Potassium, dissolved

(mg/L) 77 9.2 1.3 4.0 3.8
Selenium, dissolved

(ug/L) 44 3 0 1 1
Selenium, total

(ug/L) 44 3 0 1 1
Silica, dissolved

(mg/L) 77 22 4.9 11.7 11.7
Sodium adsorption

ratio 77 25 1 .6 5
Sodium, dissolved

(mg/L) 77 200 7.1 54 44
Sodium, percent 77 26 1.0 7.4 6.0

Specific conductance
(field measured)

(umhos/cm at 25°C) 139 4,950 740 2,680 2,800
Sulfate, dissolved
(mg/L) 77 3,500 320 1,950 2,070

Suspended solids,
residue at 110°C

(mg/L) 76 216 0 61 20
Turbidity (NTU) 77 400 0 65 23
Vanadium, dissolved

(ug/L) 74 200 .0 34 1.0

Water temperature
(field measured)

(degrees Celsius) 149 18,0 13.0 15.5 15.0
Zinc, dissolved
(ug/L) 77 490,000 640 175,000 103,000

Zinc, total
(ug/L) 74 490,000 730 108,000 106,000
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Figure 12. Graph showing relationship of dissolved zinc concentration to dissolved sulfate concentration of mine-shaft
water.

TaBLE 10.—CHEMICAL AND PHYSICAL PROPERTIES OF MINE-SHAFT WATER
ANALYZED FOR LINEAR RELATIONSHIP WITH SPECIFIC CONDUCTANCE,
AND REGRESSION SUMMARY, INCLUDING CORRELATION COEFFICENTS,

INTERCEPTS, SLOPES, AND STANDARD ERRORS OF ESTIMATE

Chemical or Standard
physical Correlation error of
property Units coefficient Intercept Slope estimate
Boron, dissolved ug/L 0.35 69 0.03 103
Calcium, dissolved mg/L .88 119 .09 69
Chloride, dissolved mg/L .16 5.3 .002 19
Dissolved Solids mg/L .98 -633 1.31 327
Fluoride, dissolved mg/L .61 -1.3 .002 2.8
Hardness, total mg/L .94 110 .49 245
Lithium, dissolved ug/L .86 -22 .05 39
Magnesium, dissolved mg/L .92 ~47 .06 36

pH units .64 7.6 .0005 .8
Potassium, dissolved mg/L .27 3.0 .0004 1.7
Silica, dissolved mng/L .13 13 .0004 3.7
Sodium, dissolved mg/L .39 17 .01 .39

Sulfate, dissolved mg /L .95 -362 .80 336
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TaBLE 11.—CHEMICAL AND PHYSICAL PROPERTIES OF MINE-SHAFT WATER ANALYZED
ror LINEAR RELATIONSHIP WITH PH, AND REGRESSION SUMMARY,

INcLUDING CORRELATION COEFFICIENTS, INTERCEPTS, SLOPES, AND

STANDARD ERRORS OF ESTIMATE

Chemical or Standard
physical Correlation error of
property Units coefficient Intercept Slope estimate
Aluminum, dissolved ug/L -0.69 35,300 -5,060 6,099
Bicarbonate mg/L .60 -234 51 78
Boron, dissolved ug/L -.08 198 -7.28 110
Fluoride, dissolved mg/L -.57 13, -1.75 2.85
Hardness, total mg/L -.60 3,744 -367 562
Iron, dissolved ug/L -.44 337,143  -41,485 95,533
Lithium, dissolved ug/L -.64 383 -43 59
Manganese, dissolved ug/L -.48 11,023 -1,335 2,816
Nickel, dissolved ug/L -.55 6,182 -776 1,326
Specific conductance  umhos/

cm -.64 7,425 -770 989

at 25°C
Sulfate, dissolved mg/L -.66 5,838 -647 835
Zinc, dissolved ug/L -.64 759,476 -97,270 132,913

TaBLE 12.—CHEMICAL CONSTITUENTS OF MINE-SHAFT WATER ANALYZED FOR
LocaritaMic RevaTioNsHIP wiTH PH, AND REGRESSION SUMMARY,
IncLuDING CORRELATION COEFFICIENTS, INTERCEPTS, SLOPES, AND

STANDARD ERRORS OF ESTIMATE

Standard

Correlation error of

Constituent coefficient Intercept Slope estimate
Aluminum, dissolved -0.86 19.66 -2.199 1.396
Iron, dissolved -.65 21.64 -2.174 2.889
Manganese, dissolved -.67 14,24 -1.238 1.535
Nickel, dissolved -.75 14.56 -1.420 1.420
Zinc, dissolved -.81 19.39 -1.406 1.153
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TaBLE 13.—CHEMICAL CONSTITUENTS OF MINE-SHAFT WATER ANALYZED FOR LINEAR
ReLaTIONSHIP WITH DISSOLVED SULFATE CONCENTRATION, AND REGRESSION
SuMMARY, INcLUDING CORRELATION COEFFICIENTS, INTERCEPTS,
S1LOPES, AND STANDARD ERRORS OF ESTIMATE
Standard
Correlation error of
Constituent Units coefficient Intercept Slope estimate
Aluminum, dissolved ug/L 0.44 -1,514 3.279 7,556
Iron, dissolved ug/L .79 -58,787 75.13 66,020
Manganese,

dissolved ug/L .76 -1,281 2.192 2,069
Zinc, dissolved ug/L .88 -92,278 136.89 81,846

TaBLE 14.—CHEMICAL CONSTITUENTS OF MINE-SHAFT WATER ANALYZED FOR
LocariTHMIC RELATIONSHIP WITH DI1SSOLVED SULFATE CONCENTRATION,
AND REGRESSION SUMMARY, INCLUDING CORRELATION COEFFICIENTS,
INTERCEPTS, SLOPES, AND STANDARD ERRORS OF ESTIMATE

Standard

Correlation error of

Constituent coefficient Intercept Slope estimate
Aluminum, dissolved 0.76 2.367 0.0020 1.8121
Iron, dissolved .79 3.288 .0027 2.3380
Manganese, dissolved .83 3.773 .0016 1.1648
Zinc, dissolved .86 7.963 .0015 1.0006

in the mined areas of Joplin were contami-
nated by mine water. After equilibrium
water-level conditions are reached, the same
possibility for stream contamination by mine
water exists in the study area of this report.

At this time the quantity of water and
the direction of water movement in the
mined area of the Boone Formation in north-
eastern Oklahoma and southeastern Kan-
sas can only be speculated. The possible
directions of movement of the mine water
after equilibrium water-level conditions are
reached are not fully understood, although,
regionally, the drainage is toward the south-
east and southwest. Because of the possibil-
ities of contamination of presently used water

supplies by highly mineralized mine water,
further study of the movement of water
within the Boone Formation throughout the
mined areas is warranted.

SUMMARY

This study was undertaken to determine
the suitability for selected uses of water
stored in abandoned zinc mines in north-
eastern Oklahoma and southeastern Kansas.
Phase I consisted of a reconnaissance sam-
pling survey of the water in selected mine
shafts, and has been reported by Playton
and Davis (1977). Phase II consisted of bi-
monthly sampling of the water in selected
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TABLE 15.—CHEMICAL AND PHYSICAL PROPERTIES OF MINE-SHAFT WATER WITH
OBSERVED VALUES EXCEEDING RECOMMENDED LIMITS FOR PusLic
WATER SUPPLY, AND PERCENTAGE OF SAMPLES WITH EXCESSIVE VALUES

Chemical or Recommended Percent of samples
physical max imum with excessive values
property value
Ammonia, dissolved, as N 0.5 mg/&l 11
Cadmium, dissolved 10 ug/L 77
Chromium, total 50 ug/L 11
Detergents (MBAS) 0.5 mg/L3 2
Fluoride, dissolved 2.0 mg/L for temp=15-18°C

2.2 mg/L _for temp=13—14°C2
Iron, dissolved 300 ug/ 3 62
Lead, dissolved 50 ug/L 55
Manganese, dissolved 50 ug/L 84
oH 5.0-9.0 units” 16
Sulfate, dissolved 250 mg/L’ 100
Zinc, dissolved 5,000 ug/L3 83

1 — Limit set because constituent is indicative of pollutiomn.
2 — Limit set because constituent causes adverse physiological effects.
3 — Limit set because constituent causes undesirable aesthetic or taste

effects.

4 — Limits set because standard treatment practices become uneconomical

outside stated range.

5 — Limit set, where water sources with lower sulfate concentrations are
or can be made available, because of taste and laxative effects.

mine shafts over a period of 1 year in order
to detect short-term variations of water qual-
ity.

The results indicate that, generally, the
mine-shaft water is stratified. Specific con-
ductance, water temperature, dissolved sol-
ids, total and dissolved metal concentrations,
and dissolved sulfate tend to increase with
sampling depths, while pH tends to decrease
with increasing sampling depth. No areal
trend or significant seasonal variations in
water quality were detected.

Some chemical constituents and prop-
erties of the mine-shaft water—such as dis-
solved solids, total hardness, and dissolved
sulfate, calcium, magnesium, and lithium—
are significantly linearly correlated to spe-

cific conductance. No chemical constituent
or property of mine-shaft water showed sig-
nificant linear correlation to pH. However,
dissolved aluminum, zinc, and nickel val-
ues, when transformed to natural or Na-
pierian logarithms, are significantly linearly
correlated to pH.

Water in the mine shafts is judged un-
suitable for domestic supply, irrigation, and
industrial cooling without treatment. Be-
cause of the presence of metals, such as
cadmium and lead, in concentrations exceed-
ing the limits recommended by the N ational
Academy of Sciences and the National Acad-
emy of Engineering (1972), the water should
not be considered as a source of public sup-

ply.
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TABLE 16.—CHEMICAL AND PHYSICAL PROPERTIES OF MINE-SHAFT WATER WITH
OBSERVED VALUES EXCEEDING RECOMMENDED LIMITS FOR FrEsH,
Once-THROUGH, INDUSTRIAL COOLING WATER, AND PERCENTAGE OF SAMPLES

WITH EXCESSIVE VALUES

Chemical or Recommended Percent of samples
physical maximum with excessive values
property value
Acidity, total, as CaC0, 0 mg/L 97
Aluminum, dissolved 3,000 ug/L 40
Calcium, dissolved 500 mg/L 23
Dissolved Solids, residue

at 180°C 1,000 mg/L 78
Hardness, total, as

CaCo 850 mg/L 73
Iron, 3issolved 14,000 ug/L 56
Manganese, dissolved 2,500 ug/1 43
pH 5.0-8.9 units 16
Sulfate, dissolved 680 mg/L 75

TABLE 17.—CHEMICAL CONSTITUENTS AND PROPERTIES OF MINE-SHAFT WATER WITH
OBSERVED VALUES EXCEEDING RECOMMENDED LIMITS FOR FrESH, MAKEUP-
RecycLE, INDUSTRIAL COOLING WATER, AND PERCENTAGE OF SAMPLES WITH

ExcESsIVE VALUES

Chemical Recommended Percent of samples
constituent maximum with excessive values
Oor property value
Acidity, total, as CaCO3 200 mg/L 55
Aluminum, dissolved - 3,000 ug/L 40
Calcium, dissolved 500 mg/L 23
Dissolved Solids, residue

at 180°cC 1,000 mg/L 78
Hardness, total, as CaCO 850 mg/L 73
Iron, dissolved 3 80,000 ug/L 39
Manganese, dissolved 10,000 ug/L 3
Sulfate, dissolved 680 mg/L 75
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TABLE 18.—CHEMICAL AND PHYSICAL PROPERTIES OF MINE-SHAFT WATER WITH
OBSERVED VALUES ExCEEDING RECOMMENDED LIMITS FOR BRACKISH
INDUSTRIAL COOLING WATER, AND PERCENTAGE OF SAMPLES WITH EXCESSIVE

VALUES
Recommended Percent of samples

Constituent or maximum with excessive values
property value
Acidity, total, as CaCOq 0 mg/L 97
Alkalinity, total,

as CaCOq 150 mg/L 14
Bicarbonate 180 mg/L 14
Iron, dissolved 1,000 ug/L 58
Manganese, dissolved 20 ug/L 95
pH 5.0-8.4 units 17
Sulfate, dissolved 2,700 mg/L 32

TaBLE 19.—CHEMICAL CONSTITUENTS AND PROPERTIES OF MINE-SHAFT WATER WITH
OBSERVED VALUES EXCEEDING RECOMMENDED LIMITS FOR IRRIGATION
WATER, AND PERCENTAGE OF SAMPLES WITH EXCESSIVE VALUES

Constituent or
property

Recommended
maximum
value

Percent of samples

with excessive values

Aluminum, total
Boron, total
Cadmium, total
Chromium, total
Cobalt, total
Copper, total
Dissolved Solids, residue

at 180°C
Fluoride, dissolved
Iron, total
Manganese, total
Nickel, total
Vanadium, dissolved
Zinc, total

5,000 ug/L1
750 ug/L1
10 ug/L

100 ug/L

50 ug/L
200 ug/L

2,560 mg/L?
1.0 mg/L
5,000 ug/Lt
200 ug/L
200 ug/L
100 ug/L
2,000 ug/L

36
6
88
5
68
2

58
69
60
74
69
18
97

1 — For water used continuously on all soils.

2 — Recommended limit for moderately salt-tolerant crops with an average
of 3 irrigations between leaching rains.
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Figure 13. Graph showing measured water-surface altitude at Blue Goose well and monthly precipitation at Quapaw,

Oklahoma, September 1976—February 1980.

Water levels within the mined areas
have risen since cessation of mining and
accompanying dewatering in the late 1950’s.
Inrthe Blue Goose well the water level rose
at an average rate of 2.6 ft per month from
September 1975 to February 1980, but it
rose at a rate greater than average after
periods of heavy rainfall and after the major
mine workings were filled with water. The
water level in the mines and the surround-
ing Boone Formation should be near the
static or equilibrium level—probably the

same level as before mining and dewater-
ing. Highly mineralized mine water could
possibly migrate into and contaminate the
Roubidoux Formation, shallow aquifers, or
surface water.

Further study of movement of water in
the Boone Formation through the mined area
is warranted, so that the quantity of mine
water, the directions of its flow, and the
consequences resulting from its movement
can be adequately assessed.
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