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by 
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Purpose of Investigation 

The Kansas State Geological Survey is interested in 

promoting the mineral industries within the state. The disposal 

of mine waters high in both acid and iron is a serious matter 

confronting much of the Kansas zinc-lead mining district. Pro­

duction in the Tri-State District is now at the rate of almost 

$18,000,000 per annum, zinc and lead concentrates accounting for 

83% and 17% of this respectively. Approximately 27% of the pro­

duction, or $4,860,000 is from Kansas. Of this, $1,000,000 is 

from the Baxter Springs Area where the situation regarding the 

disposal of mine water is acute. Here the operators hesitate 

to increase production for fear of retaliation if additional 

mine water is dumped into the Spring River. Even now suits are 

pending which might have the effect of curtailing production. 

The commercial recovery of iron from mine water would benefit 

the state. In this investigation, the Survey is interested in 

two closely connected problems; first, to learn the facts and 

advise operators as to how mine water can best be disposed of; 

second, to recover the valuable iron from these mine waters. 

The State Water Department, as guardian of our water resources, 

is also deeply interested. 
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Results and Data Obtained 

1. Stream samples. Samples were obtained from all streams 

contaminated. by zinc mine water orig inating or flowing through 

Kansas and entering Oklahoma.. A map has been made showing 

locations where samples were taken, together with the total iron 

cont ent, and the pH of e ach. Included also is the same k ind of 

data for samples collected by the State Water Department, work­

ing with the Tri-State Ore Pr oducers' Association. Se e Map No. 1. 

2. Analysis of samples. A table has be en made showing 

analyse s of a ll samples tak en. Each analysis ives the following : 

total iron, iron in solution, total acidity, all in par t s per 

million parts of water, and t he pH of samples. See Table No. 1. 

3. Laboratory Tests. Tests were made on the efficiency of 

Spring River water, which is a lkaline and neutralizes acid, in 

precipitating mine water, which is acid. A tabulation of these 

tests, showing the effects of varying amounts of river water, 

analyses of pr e cipitat ed iron mixt ·ure, a nd v ar iou s other data, _ 

is given. In the ra t io of ten to one, rive r wat e r to mine water, 

the acid of the mine water was neutralized, a nd 74% of t he iron 

precipitated as hydroxide. t ore rive r water will g ive almost 

100% precipitation. Se e Table No. 2. 

4. Iron and acid content of mine water. A map is s h own 

in which the Kan sas min ing f i eld is d ivided into t hre e small 

areas, according to t he iron an d acid content of mi n es located 

in these areas. In the Baxter Spring s Ar ea, the mine waters are 

high in these subs t a nce s . The Tr eec e - Hockerville Area contains 

wha t a r e probably harmle s s amounts. The Waco Area ore occu rs in 

- 2 -



a calcereous gangue. Mine waters from this district g ive no 

dama ging stream pollution. See Map No. 2. 

Discussion of Problems 

Iron pyrite is probably responsible for most of the 

iron and acid present in mine waters. In t he pre s e nce of water 

and air, it is converted to iron sulphate, as follows: 
-+ fl# 5°(>11 • 

FeS2 + 7 ◊ • H2 0 = Feso4 • Th e zinc , ore occu rs in Mississipian 

limestone, which is overlain with Cherokee shale. The basal 

part of the Cheroke e is expose d at places along t he belt of 

outcrop wes t and north of Spring River, principally in the vic­

inity of Ba xter Spring s. The upper work ing s of some mines in 

that r egion show the shale formation. The shale contai ns pyrite 

and i t is in t his area wh ere . by far t he greatest trouble with 

mine water is experienced. Alternate working and closing of 

mines has a ggravated this condition. Oxidation occu rs when 

the mi nes are dewatered; solution occu rs when the water rises 

during shut dovms. 

Mines in t he Treece and Waco areas contain no great 

amount of objectionable impurities, and will not be discu ssed. 

The following is a list of more prominent mines in the 

Baxter area, together with analyses and other data: 

- 3 -



- Name of Direction Water (gals.) Analyses Where Mine 
Mine from Bax- Pumped per Iron Acid Water Flows 

ter S12gs. 24 hrs. p PM p p M 

Brewst er West 5000-6000 8370 Willow Creek to 
& Bilharz Spring River 

-1 

Ebe·nstein West 5000-6000 1 illow Creek to 
Spring River 

Homestake West 5000-6000 Willow Creek to 
As Spring River 
Reported 

Leopard West 2500-3000 1- by Willow Creek to 
I o.w. Spring River 
' Bilharz 

Liza J ane West 2500-3000 Willow Creek to 
Spring River 

Hartley s.west 2000-2500 7th Ave. Creek 
(Spring Cre ek) 
Spring River 

Ballard s.west 2,800,000 1050 4100 7th Ave. Creek 
St. Louis (Spring Creek) 
Mining Co. Spring River 

Opperman South 1.,500.,000 350 860 7th Ave . Creek 
(estimat ed ) (Spring Cre ek } 

Spring River 

The Sunflower ( old Euterpe), Iron Iv ountain, and Peru 

mines lie i n the extreme southwest border of this area. They 

are h i gh in iron and acid,· bu t make little water. The very small 

amount of water that may be occasionally pumped flows to the west., 

eventually reaching t he Neosho River. Only the Sunflower is oper­

a t ing now and there is no mine water problem at the present time. 

At t he time t he field work of this inve s t i gation was 

made, from June 16 t o July 16 , 1940., the Ballard mine of the 

Baxter Spring s Area was pumping and had been doing s o for several 

years. The Opperman mine st arted pumping July 7, 1940 , but its 

water is not i ncluded in the laboratory tests. 

There are several variables in the problem of mine 
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water disposal. Both t h e volume of mine wate r and i t s com­

positi on can chang e, dependin 0 on h ow many a n d what mi nes are 

pumping . Mines are more or le s s connecte d by underground wat e r 

cou rses. Continu ou s pumping at the Ba llard has lowe r ed the 

wat e r somewhat in the other mines. 

It is said t hat if the mines were once dewatered the 

total daily pumping requ ired to k e ep them in this condition 

would be between 2,000,000 and 3,000,000 gallons. However, 

m.ost of the mines have been idle for some time and must be de­

watered before mining can b e r e sumed. It is estimated that 

steady pumping at all t h ese mi nes wou ld d o t his in three months. 

Su ch a campaign would ra i se t he daily output by 7,000,000 gallons, 

to a total of 10, 000,000 gallons, and place an excessive burden on 

any treating plant du ring t his time. A plant r equ ire s constant 

feed. It would be better t o pump this excess mine water out at 

a lower rat e and t a k e more time doing it. For instance, if 

t welve months were tak en, the extra water from this s ource would 

amou nt to only 1, 750,000 galls daily. This added to the other 

3 , 00,000 would ma k e 4 ,750,000, an amount which a treating plant 

might h andle. 

The Ballard mine wat e r reaching t he river now has the 

following composition: Total iron 465 PP M; Acidity 1540. 

This wat e r wou l d deposit approximately six tons of iron in the 

river daily, except t hat some 50 of t h e iron is being settled 

ou t along the way by settling ponds constru cted by the St. Louis 

Mining Company. In this system there are two s h allow ponds of 

s everal acres, each alternating with sh allow canals through wh ich 
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the mine water passes. A t on of l ime is added da i ly also. Th is 

part of the dra i nag e is one mi le long . The water t h en pas s e s in­

to a cr eek b ed and wi t h ou t d i l u tion find s i ts way to Spring 

Rive r . Th e t ot al dis t a n ce i s abou t four miles. Th e f ollowing 

analyses show r e su l t s in t h i s se tt ling system: 

_ _ ____ _ _Ballard Mine ~a ter Treating Syste 

Acid Iron Separ- pH 
Solution ated 

P P r.:; 0 v 
Water as discharged from mine 4100 ''gso 

At 1/2 mi le & throu gh one pond 429 0 950 

At 3/4 mile a nd a f t er having lime 
added (1 ton daily) & passing 
throu gh second pond 4220 860 

* Wa ter as it enters t he river 1540 440 

* This is t he wat er u tilized in our t e sts. 

I, 

70 

50 

40 

25 

2.65 

2.45 

2. 40 

2. 4 5 

The r e ac t ion s cau sing t he i ron to se tt l e out are a s 

follows: Fe~ S04 )3 + 6H2o 

Fes o4 + 2H20 

Fe( OH )2 + H20 + 1/202 

2Fe{ OH )3 + 3H2S04 

Fe( H ) 2 + H2S04 

Fe(OH) 3 

I r on hydrolyse s b e st in neut ral s olu t ions, t he ferr ic 

be i n g more ac t ive. Iron in t h e f e r r ou s condit i on i s diff icu lt 

to oxidi ze and pr e cipitat e . The bott oms of p on ds a nd canals a.re 

cover ed wi th two t o f ou r inc h es of i ron d eposi t s. 

Assuming 500 PP M iron and 10,000,000 g a llons daily 

reach ing t he r iver , t he iron wou ld amount t o a.bout 21 t ons, or 

actua lly twice tha t amount of i ron hydrox ide . The same f igure 

would obtain wi t h 1000 PP M iron an d 5 ,000,000 gallons daily. 

The la t t er f i gure mi ght repre sent wha t condit ions wou ld be if 

the dis t rict should h ave a fair i ncre a se in production. It 
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should be remembered that most of the mine waters have a h igher 

iron content than the Ballard. On t he other hand, it might be 

expected that after pumping out long standing mine water, t he 

water subsequ ently would be lower in iron. The greater the 

volume of mine water, especially if high in impuritie s, the 

greater the amount of river water neede d and the larger the 

settling capacity require d for the iron. It is the mechanical 

featu res necessary in treat ing such large volumes of mine water 

t hat create a problem. The ch emical phase of the matter can be 

considered as settled. The following analyses show well how 

thoroughly is the removal of iron in solution when mine water 

reaches t he river. 

Spring River water •• • • 

Ballard mine water in 
7th Ave. Creek, j u st 
before reaching Spring 

.EB 

7.55 

Total 
Iron 

I 

0.77 

River •••••••••• 2.45 465. 

iouth of 7th Ave. Creek 
and Spring Rive r ••••• 7.05 8.1 

60 yards below mouth of 
7th Ave. Creek in Spring 
River ••••• • • • • • 8.2 s.o 

One-fourth mile below 
mouth of 7th Ave. Creek. 7.4 3.8 

Thre e miles s outh in 
Ok lahoma ••••••..• 6.85 0. 68 

Iron in Acidity Alkalinity 
Solution 

0.12 102 

4 40. 1540. 0 

0.1 94 

0.06 94 

0.07 84 

0.31 64 

The necessity for some system for purification of mine 

water is of vital import ance to t h e zinc mining industry of the 

Baxter Springs area. The St. Lou is Mining Company., by reason of 

being the most active pr odu cer in t he district, has been the 
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object of a numb er of law su its. Th e se h ave been institut ed 

by farmers, fish and game a s socia tions, and municipa litie s, all 

in t he State of Oklahoma. Spring Rive r f lows into t hat State 

a few mile s below Baxte.r Spring s. It is contended that river 

water cont aminat ed b y mine wat e r is injuriou s to fi sh, livest ock, 

crops, and unfit fo r human consumption. Most of the suits have 

been compromi se d ou t of court. Regardle ss of t he merits of these 

claims, t he Kan sas operators are in a vulnerable position and 

actually afrai d t o disch a rge add itional mine water into t he 

river for f e ar of consequ ences. As a result, production in 

Kansas is lowe r than it normally wou ld be i f thi s condition did 

not exist. 

Other cond itions bearing on t his prob lem ar e as follows. 

The Empire District El e ctric Company operat e s a hydroelectric 

plant a t Riverton, several mile s above Baxter Spring s, on Spring 

River. at e r is impou nde d beh ind a dam and released through tur­

bines once a day to help g enerate the peak load of electric out­

put. As a consequence, the water at Baxter Spring s rises one and 

a half feet in the course of an h our and stays at the ne w level 

two or three h ours. This sudden onrush of wat e r is said to scou r 

t h e river bed , raising iron hydroxide which h a s settled . This 

statement i s probably somewhat true. In any eve nt, t h e sudden 

flow of wa t e r does no 
0

00d . 

Maxinrum and minimum water flow in Spring River i s of 

importance in consid ering the u se of this water. Shoal Creek is 

a tribu tary of Spring River above Baxt e r Spring s. 
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*Spring Rive r above Shoal Creek, period April, 1924, to 
September, 1933 : 

Max. discharge 57,400 second-f eet, Aug . 1 7 , 1927 
Min. . n 22 " 11 Sept. 8, 1925 

-irShoal Creek , same period: 

Max. discharge 17,200 second-feet, Jan. 21, 1932 
Min. " 8 u II Oct • 9, 19 31. 

Assuming the combined minimum is 30 s e cond-fe et: 

30 x 7.5 x 60 x 60 x 24 = 19, 444,000 g allons daily. This wou ld 

suf f ice to precipitate the iron from only 2,000,000 gallons of 

mine water, but of course such a condition of low water is very 

unusu al. 

Undiluted mine water will kill fish quickly • .. However, 

no d e ad fish were observed in Spring River below where the mine 

water is added; although numerous live fish we re observed. It 

is claimed iron hydroxide settles on the bottom of the streams, 

destroying spawning beds. It is also said to get in the g ills 

of fish and do damage. 

Sugg ested methods for settling iron hydroxide, and 

recovering iron are: 

A. Settling in a slough. 

B. Set tling in Spring River. 

C. Settling in a Dorr Thickener, followed by filtration 
of thickened pulp, u sing a continuous filter of the 
drum type. 

A. This idea was conceived by Mr. H. H. Utley, manag er of 

the St. Louis Smelting & Refining Company (Ballard mine). Mr. 

Utley has been most active in the work of mine water disposal 

and has spent mu ch time and money on the problem. Vb.ether other 

*From. Bu lletin 24, pag e 17, Kansas State Ge olog ical Survey 
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operat ors are cooperating financially is not knovm. There is a 

slough one mile long wh ich parallels Spring Rive r on t h e east 

across t he river from Baxter Spring s, where mine wat e r is now 

discharg ed. An abandoned concrete railroad bridg e crosses the 

river at t hi s point. The p lan involved da.m~n g t he rive r above 

to force a cert a in amount of river water into t h e slough. A 

dam wou ld be requ ired at the lower end of the s lough also to 

control the flow where t he slough contacts the r iver a gain. 

River wat e r mixed with mine water would cause the iron to be 

precipitated and set tle in the slough. This plan was temporarily 

di s carded when a survey showed the bed of the slough to be of 

about the same elevation or above t hat of the r iver bed. An 

eng ineer estimate d the cost of the pro j ect; e xcavation, dams, 

condu its for carrying mine water across t h e r iver, etc., to be 

~$80,000. In view of ot her developments., this plan should not be 

aba.ndoned without f urther consideration. For f u ll details a.nd 

estimated cos t ., see Map NQ. 3. 

B. A later plan, also by Mr. Utley, involv ed building a dam 

approximately 225 feet by 6 fe e t acro s s Spring Rive r t wo miles 

below where mine water enter s., and settling t he iron out in still 

water behind t he dam. This assumes t hat clear w t e r would pass 

over the dam under normal r iver conditions. Iron slu dg e would be 

pumpe d from behind the dam to the river bank , fil t ered., and pre­

pared for market. Th ere is some ques t ion as to j u st how effective 

such a pla n mi ght prove. Still water would prevail for one mile 

behind the dam and the iron mi ght s ettle over a wide area, not 

just beh ind the dam. Iron sludge co l lection wou ld probably not 

be very efficient, at least until a sizeable deposit had bu ilt up 
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in the river be d , a n d even then the iron might be lost over the 

dam in times of high water. It would be necessary to construct 

a six foot wall on the r iver bottom running diag onally up the 

river from a point on the dam located three-fourths of t he way 

along its leng th to deflect the iron precipitate so it wou ld 

settle behind the d arn on the other side of t he river. A lift 

gate in the dam near the e nd of the first mentioned side would 

be necessary in order to lower the water level, without dis­

turbing settled out iron, wh en it wa s desired to pump same. 

Most of the iron would probably settle behind the d am e xcept in 

high wate r periods, but its recovery would very likely present 

some problems. In any event, r. Boyce, Director of the State 

Water Department, is opposed to the plan as outlined. Be believes 

the Kansa s Fish and Game Commission would object to any dam wh ich 

wou ld prevent the free movement of fish up and down the river. 

Evidently f ish ladders are not considered effe ctive in this par­

ticu lar c a se. A roa d could easily be bu ilt to this location. 

c. Precipitating the iron in a thickener with river 

wate r and filtering the thickened sludge on a continu ou s filter 

would represent the ideal eng ineering method of proce dure. Here, 

however, we are handicapped with the necessity of handling a very 

large volume of mine and river water, p ossibly 5,000,000 g allons 

of the former and 50,000,000 t o 70,000,000 gallons of the latter 

daily. Th e amount of solid to be settled would b e small, possibly 
/I '1 t/,.- f>.,. t'd e. 

40 tons dai ly, but individual particles of i r onAproba.bly requ ire 

a settling period o f one h our, a condition which limits t he amount 

of fee d which could be h andled wi thout g oing into very larg e 

sized units or a series of smaller units. 
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It sh ould be r•ecalle d that mine wat e r is coming to 

the riv e r now by way of 7th Avenue Creek. Other mines, not 

operating now, discharg e throu gh Willow Creek. These creeks 

are one-half mile apart at_ the river. If a treating plant were 

ere cted, it would b e necessary to receive mine water from one 

stream only. It might be po s sible to divert the flow of'V illow 

Creek into the 7th Avenue Creek. There is probably enough 

ground available for a treating plant at the mount of e ither 

stream. 

Conclusions 

So far as t he chemical pha se of this problem is con­

cerned , alkaline river wa ter h as prov e d a g ood me d ium for pur­

ifying mine wat e r. Also, consider ing the volume of wat e r to be 

treat ed a n d the cost of other precipitant s, this is the only 

reag ent which can b e satisfactorily employed . We still face the 

problem of d etermining what k ind of reservoir or tank should be 

u sed in the purification in order that the precipitated iron can 

be removed from circu lation and prepared for market. 

The various schemes proposed h ave been discu ssed in 

the foregoing pages. Until further information is rece i ved from 

manufacturers of settling equ ipment, and until plants in oper­

ation have been visi t ed, no recommendations can be made. 

A market for iron which mi ght be recovered from mine 

waters has apparently been found close at hand. There are sev­

eral large cement plants in southeastern Kansa s. Additional 

amounts of iron are required by the s e plants in the new type of 

cement now being made . The amount is said to be 2% of the weight 
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of the cement. So far as is known t here is no g ood iron ore 

a vailable anywhere nea r the cement manufacturing area. At 

present, pyrit e c i nder is being sh ippe d from St. Lou is to the 

cement plants. The cinder r esults from t he roasting of pyritic 

concentrat es t o ob tains lphur dioxide, the latter being u til­

ized in the manufacture of sulphuric acid. This matter of the 

sale of iron wou l d require further investigation a s to prices, 

etc., but for the present the cemen t concerns ind icat e they will 

have constant u s e f or iron ore. 
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Analyse s of amples - TABLE No. 1 

Total Iron in Al ka-Bottle 
No. Source I ron So l u tion Acid ity linity District 

C78) 
748 ) 

C40) 
S69) 

6 02) 
667) 

C33 ) 
560) 

Y4 4 ) 
101) 

L47) 
77) 

Cl) 
385 ) 

B79 ) 
96) 

R31) 
8 9 ) 

961) 
362) 

100 yds. from mouth of Spring 
Creeki'" 

15 1 up from mouth of Spring 
Creek in Spring Ri ver 

~ ou t h Spring Cre e k 
11 11 11 

60 yds. below mouth of Spring 
Creek in Spr i ng Ri v er 

Same as s ample 748 and C7 8 
after spr i n g River h a d risen a nd 
fi l le d cre e k b e d to t h is p o i nt. 
Spring Cre ek 10 0 yds. from mouth 

1/4 mi . b elow Spr ing Cr e ek in 
Spr i ng Ri ver. Above s ewer 

End of l aunder. 60 yds . f r om mine 

2.45 465. 440 . 

7.55 0.77 0.12 

7.05 8 .1 0.1 

8 .2 8 .0 0.06 

3.7 25. 3.3 

7. 4 3. 8 0. 07 

pump. St. Lou is in. Co. 2.65 1050. 980. 

Ju s t a b ov e lime p l ant 4 : 45 p.m. 
t . Lou i s k in . Co. l 00°F . i n 

shade . e . 4 5 1000. 

3 mi. s ou th Baxter Spr ing s on 

950. 

Spr i ng Ri v e r 6 . 85 0. 68 0. 31 

3/4 mi . f r om mine. St . Lou i s Min. 
Co. Spr ing Cr e ek 7-10- 40 
10: 35 a.m. 2 . 4 0 900. 860. 

?:- Some t i me s ca l led 7th Avenue Cr e ek . 

1540. 

102. 

94 . 

94. 

68. 

84 . 

4100. 

4290 .• 

64 . 

4220 . 

Baxter 
Spr ing s 

Baxter 

Baxter 
Spring s 

Baxter 
Spring s 

Baxt e r 
Spr in s 

Baxt e r 
Spring s 

Bax t e r 
(Ba l l ard 
mine) 

Baxter 
(Balla rd 
mi ne) 

N . E . 
Ok la. 

Baxter 
(Ba l l ard 
mi ne) 



Anal;yse s of V~t er Sam~le s - TABL ' o. 1 
(continue d 

Bot tle Total Iron in .Alka-
No. Source EI Iron Solution Acid i t ;y liniti Dist rict 

218 ) Opperman mine. Baxter Spring s Baxter 
N7 ) (W1:1. s a lo t of CO2 i n this ? ) 3 .9 350. 240. 860 . prings 

209) Bre ·ster mine. Baxter Coll. Baxter 
H95) 7-1-40 2.8 2715 . 2600. 8370. Springs 

680) Just below Federal Jarrett Mill. Tre ece-
997) K&n sa s .-Okla. line. Sec. 15 6.5 1.4 0 .04 30. Hocker 

- v i l le 

267) Sempl e Eu ly Bird ta i ling s mi l l Treece-
33 ) stream 8 . 0 0.14 0.04 34 . Hocker 

- vi l le 

149) Ju st be low 1 "ilbur mill. 
LQ 

Kans.- Tre ece- n 
872) Okla. line 6 .9 3.0 0.03 64 . Hocke r 

- v i l le 

H241) Jus t be low Chub b mi ll. Tr e ece-
Y24 ) Kan s .-Okla . Line 7 . 8 0 .14 0.08 168 . Hocker 

-vi l le 



No. 

Am.cunt 
Mi n e 
Water~:-

Amount 

1. 100 cc 300 cc 

2. 100 CC· 500 CC 

3. 100 cc 600 cc 

4 . 100 cc 700 cc 

5 . 10 0 cc 800 cc 

6. 10 0 cc 1000 cc 

7 . 100 cc 800 cc 

8. 100 cc 1500 cc 

9. 10 0 CC None 

-i,·F iltered mi ne water. 

Laboratory Te sts - TABLE No. 2. 

=---~--P_r_e_c_i_p_i_t_a_t_e_i_H_r ____ % Iron 
Condition Total % Recovered 
Settl ing Weight % % in- Fr om Mine 
45 min. (grains) Fe203 Al 2Q3 so luble Yater emarks 

v e ry 
turbid 

0. 0315 

turbid 0. 06 3 
1/2 sett led 

turbid 0. 070 
3/4 settled 

turbid 0. 07 3 
3/ 4 se t t le d 

sl. tur b id .079 
4/5 sett led 

qu i t e clear. 095 
9/10 sett led 

s l. turbid .086 
a fter 6 hrs. 

turb i d 0.122 
a fter 6 hrs. 

77.0 

74 .1 

73.0 

75 . 4 

68 .9 

72.3 

58.6 

0 

3.9 

2.0 

N.l 

4 .1 

3 .7 

23.0 

20.0 

22.0 

25.0 

27 .0 

24 . 0 

32.0 

29.1 

57.2 

61.7 

63 .5 

70.8 

77 .7 

73.9 

84 .9 

Th is con t a ined . 0589 gm . 
iron. Equiva lent t o 
0 . 084 2 gms. Fe203 • Equal 
to 5 89 PPM mi~e water. 

~H• F ilt ered out a fte r 45 min., e xcept as noted. 

({) 
,-j 



'' ! , ______ _ 

/ 
ll 

-- ' - - - .... 

OMME~ 

/; t"'e'-'"''' 

: ~! 

I 

.z 
. l 

/Z 

,/ Map No .__JJ.,,. 

© 

I ""-e ,~.0 
0"-;. 

1
00.u, 

,,.,.,,~ a. r .. - '7'"•· , 
ut ! .r'?:!•:' I 

I - f ' 

I @ 
I '-GI-~ 

dlly 

~~ : 
m ~I 
-~ -. ~ 

I ~, 

i ~ 

T 

I 
1. 

I 
l --·-- · 

r1,e"'" '-----~"---- -½---+------,. 
I 

@ © 



.1J 

4 

,,,, 

2.1 

I 

.:14 

Z4 

2/ 

40/j-
4) 

.z,, 28 

.,. 

ZINC-LEAD MINES a: CONCENTRRTING MILLS 

21 
41:,o 

" 

S" 

3Z 

No. 2, 

1 /IQ'min,lty ' ~~ewster 
z Beck •.z ' Bilharz 
3 8'1/lord 
4 Barr 

21 Ooodteoglte 4Z lif:ur,a!le 
2.Z (Jordon 43 Rialto 
Z3 Gr«rz Walker 44 ,fllitz 
24 Hort/rzy 4.S' /Pobinson 

The a c o District 
i s 10 miles n or th 
of Baxter Spri n g s . 

s Beaver 
~ Mory /tf. Beck 
7 Brzhdelori 
8 BirdOog 
9 Bk1ck £09/rz • 2 
10 Blvrzbird 
II Blv~ Goose 
12 Beck 11 3 Ebens t ein 
/3 Bqrnsdoll,-
14 Brtew.sfer Homes t ake 
IS Cherokerz 
I~ Chubb 
17 Oiscqrd 
IS Ear/yBird 
19 Eva11s-Wt:1//ower •4 
20 E°Vllhs-Wc?/lowrzr ~ 7 

zs I/"'011 MountainSunflower.,u .Scammon Htll 
2• Jarrett {T«/erq/ .M ~SC:0)41 .Skelton 111.S 
27 John L 48 .S~ l..ouis 114 
28 Jizrrett(Kon.s~s Ex.,Inc.) 49 V«lie Leopard Li za Jan e 
29 Jqy Bird so Vrz/ie Lion 
30 Jvsr R,ght .SI Wrzbhrzr 
31 King Brt3nd 5Z West Side 
3Z Lucky Bill 53 Wt/bur 
.3~ L vcliy Jo/ Howk .54 Woodcl111ck 
3,,_ Mi<i-Co11ti11e11t •z 5.S .:e1g/rz-Picl1er Crznt-ro/ Mill 
35 Muncie t9 Jop/111 Junction Oll!f"'IS 
36 New York B U.S. Fbsf 01/i'ce 
37 Poxton C Miomi-Mimerr;/ Belt Depot 
38 Peru D Picher Hosp/to/ 
39 Peru-Laclede £ flmeria:m Hosp/ml 
40 Pion~er F 10,000 /IP Fbwer P/011t 
41 lrightl~y a Communit,y High School. 

56 The Opperma 
INTE/i'E STIN6 INFOHMATION /fl80UT THE MINING DISTRICT 

Sl11pmenls oF Zmc t?nd L~ad Conccntrdlf<~ First Q"qr~r /$134- - - - - -74,0SO Tons 
Vc.1/"e c,F Combined Zi11c a,1dLead Co11centrot<Zs First Quqrter/S.!14--~,Z,212

1
127 

/lye~ /Vvml,er or Men /Dvployed Our1119 1929 -------- ------ 7,S-40 
.1:/yerq:,e /Yumber oF Me11 Employed Ourin9 Firs/- Quorter /934----- 4,ZOO 
nYer•qj'€ We1Zk/_y Poyro// Duriny 1929-------------------- ~l8<>,960 
fivero~tZ Wizekl_y Poyroll Ovri117 Fir:,f Ovarter l834---------$57,750 
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Baxter Springs Dra ina ge District 
m. .. Stewar t Engr .• Co. 

Joplin , Mo .. 

Map No. 3 . Pipe & 
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