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ABSTRACT 
The present water quality cond1fl0ns of the /'Hghly productiVe glacial outwash aqu fer m the 

Great M1am1 RIVer oasm of southwestern Oh1o are documented by analyses of water from 98 

sampling s1tas Localized high concen tratiOns of ~ron up to 5600 m crograms per Iller ammoma 
mtrogen as mtrogen up to 11 mllltgrams per Iller mtri/8 plus mtrate mtrogen as mtrogen up to 9 8 
m11/igrams per liter total org<~mc carbon up to 71 milligrams per Iter end d sso/ved so/ ds up to 
1260 m1fligrams per liter were recorded Chlonde concentrations m the VIC/filly c f Dayton are 
h gher than those of the surrounding area but do not exceed 100 m</llgr'l!lms per ltter 

Changes m the chemtca/ character of the water with t1me are apparent at some Sites but 
defm t<ve trends 11re d!ffJcu/1 to establ sh due to lack of consisten t documentad data Maps de 
p1ctmg tile present dlstnbutton of dtssolved sOlidS dissolved Jron diSsolved manganese and total 
organtc carbon are presented 

INTRODUCTION 

Thos onvest•gat1on deals spec 11cat y with the g acoal outwash aqu1fer 1n the valley of the Great 
M1am1 R1ver n M am1 Montgomery Warren and Buller Count es of Oh1o The aquifer s the most 
productive ground water source m the state It s highly developed and equnes art he a recharge 
n marly areas to ma1nta n the high rate of w thdrawa In the Dayton area a one pumpage was es 

t mated at 152 m1thon gallons (5 116x10' li ters) per day on 1972 (F dler 1975) Increased demands 
for water by res dental commercoa and ndustnal users reqUire more art 11c1a recharge and 
plans are m progress to fulfi ll these demands 

The water quality of a highly developed outwash aqu fer that rece ves extens ve mduced 
recharge 1s suscepllble to rapid degradati on In order to dehne areas where water qua ty 
problems exost and to determme the rate at whiCh a problem area 1s expandong It s necessary to 
document the basic water qua ty charactenst1cs of the aquofer The purpose of lh1s report 1s to 
provide the resu ts of a cooperative chemocal quality onvestogatlon conducted by the US 
Geo og cal Survey on cooperation w1th the Mtam Conservancy D stnct which documents the 
general water quality of the reg1or1 

PREVIOUS INVESTIGATIONS 

Numerous reports (several of wh ch are listed on Selected References) of nvesllgat1ons of the 
geology hydrology hydrogeology and chemostry of the area have been published by theM amo 
Conservancy D str ct the US Geological Survey and lhe State of Oh o Most of these reports 
contaon chem cal quality data ether as the maon SUbJect or as supplementary onformat on 
Howevm reports that emphas ze chemtcal quality are e1ther resu Lts of onvest1gat ons of sma I 
areas or are 11m1ted to a spec foe aspect of water qua tty 

SITE SELECTION 

Approx mately 100 samp mg s1tes were selected the argest proportion w1thon Montgomery 
County to assure both areal and vert1ca d1str butoon of wei s representong a var ely of water uses 
s tes also were chosen on the basos of access1b11 ty and probable l ong well le We Is cons! luted 
a I sam ping s1tes except s1te g3 (fig 1) whiCh was a spr ng 

A lew wei s n the bedrock aqu1fers (denoted by footnote 3/ tab le 1) also were samp ed for a 
qua tal ve comparison wo th water from the ou twash aqUifer 

Ste tocatoons and owner idenllfcaton data are g1ven m lgure 1 and table 1 respectvely 
Results of chemocal analyses are g ven n tab e 2 

SAMPLE COLLECTION AND ANALYSIS 

Samples were col ccted between January and June 1976 preserved and ana yled accord ng 
to standard US Geotogocal Survey methods (Brown and others 1970) All samples were 
pumped as a pumpf!d sample s generally more representative of water nan aqu fer than a sam 
pie of stan dong water from a well cas ng pump hous ng or pressure tank 

Spfl{;lflc conductance pH temperatu re and alkalinity were measured m the I eld and where 
poss ble water levels were measured Other chemical cons! tuents 1n table 2 were determ ned at 
the US Geolog cat Survey laboratory n A bany New York 

D~ESE~T CONOITIONS 

SpeCIIie Conductance 

Spec1flc conductance IS a measure o1 the ab oty of a solutiOn to carry a current and vanes w t h 
temperature and the type of ons m the solut on Natural waters genera ly exh b I a I mea 
relat onsh p between spec1f c conductance and dossolved so ds of the form spec1f1c conduct 
ance (m cromhos per cent meter at 25 C) x A dossotved sol1ds (mg/Ll where A os a !actor ang 
ong on va uelrom o 5 to 1 0 (Hem 1g70) The mean values for spec1hc conductance and d ossotved 
sol ds of the samples m th s study when subs! luted nto thos equatoon y etded a value for A of 0 57 

Spec toe conductance ranged from 483 m1cromhos at sote 97 to 2 380m cromhos at s te 90 The 
mean was 794 m1cromhos Specoflc conductance seemed to be h ghe n the v c1n1ty of the maJor 
1nd 1str a and populatmn centers and m localized rural areas of Moam County 

pH 

The mportance of the pH of raw public water supply 1s associated w1th ts corros ve affect on 
p umbong foxtu es d str but on 1r1es and water treatment fac1llt es as we as w th 1ts alfect on 
water treatment processes Generally corros iveness of water oncreases w ot h dec easmg pH 
however highly alkaline water also may attack metal surfaces The Nat ana l Academy of Sc1ences 
( 1 972) recommends that the pH range lor pub 1c water supploes be between 50 and 9 0 

pH va ues WhiCh were ta1r y un torm throughout the study area nd1cated that the g ound water 
was sl ghtly atka one The med1an pH was 7 3 Them n mum was 7 0 at s te 5 and the maxomum 
was 8 6 at sole g4 

Temperature 

Temperature of ground water s usually unoform w1th nan aqu fer and normally flue!\ ates only 
~I ght y seasonally 111 sha tow aqu1fers For th1s reason temperature may be used as an md1cator 
of pollutoon as It was at s te 90 where a temperature of 25"C was recorded S te go 1s located n 
close prox moty to the Moamo County onconerator hold ng pond Th s was the max1m um observed 
temperature and over 10"C greater than the mean of 13 5 C the second highest temperature 
was 18 0 Cat ste 1 Temperature was lowest 10 C at soles 57 and 67 

SlUe: a 

S ca n the p resence of ca c1um and magnes1um forms bo er scale Most natura waters 
contaon from 1 to 30 mg/L of SiliCa (Hem 1970) S ca concentratoons were we w thm th1s range 
woth values rangong from 5 5 mg L at s1te 57 to 20 mg1 L at sole 27 The mean was 11 1 mg L 

Iron (Dissolved) 

ConcentratiOns of 1ron gre ater than 300 ug/L cause slam ng of taund y and lavatory I xtu es 
p ec p tales m plumbing and degrades the genera esthe tic qual I es of water (Nat10nal Academy 
of Sc rmces 1972) Fogure 2 s a map dep ctmg the areal diStributiOn of 1ron 111 water !rom the 
aquofer Iron cor~centra toons var ed w dely but were ocal y high The maxomum ron concentra 
t on 5 600 ug/L was observed at s1te 37 w1th a mm1mum of 0 ug /L at Sites 22 and 3g The mean 
concentrat on was 810 ug/L 

Manganese (DISsolved) 

Manganese precipitate causes problems s1m ar to those of 1ron F gure 3 os a map depocto g 
the areal d str but1on of manganese n the water from the aqu fer Manganese concentratoons 
were generally well below 200 ugfL however they were genera ly above the 50 ug L max mo m 
recommended by the Nat onal Academy of Sc1ences (1 972) for dr nkong water Concentrat ons 
ranged from 0 ug /L at numerous s1tes to 630 ug/L at s1te 5 The mean concen trat on was g7 ug L 

Calc1um and Magnes1um 

Calc1um and magnes1um combme woth various amons to form booler sea e and a so comb ne 
w th latty acods on soaps to form curd The amount ol ea c1um and magnes1um p esented genera 
y governs the water hardness whoch s doscussed later on th1s report 

The mmeralog1c compos t10n ol the geotogoc format ons ol the area s responsob e on part for 
the occurrence of s1gmflcant quant1t es of both elements Calc um concentrat ions ranged from 12 
mg/L at site 94 to 160 mg L at s tes 17 and 67 The mean concentration was 93 mg/L The range 
for magnes um was 13 mg/L at s1te g4 to 61 mg/L at s te 67 The mean concentratoon was 36 
mg/L 

Sod1um 

Because most samples exh1b ted low concentrat ons of sodium and smce sod um tends to be 
present on s gn 111cant quant t1es 1n ndustroat waste and sewage ell uent sod1um may be used as a 
pol ut on nd cator However water softenong also on creases sodium concentratoon 

The h1gh concentrat on at sote 62 120 mg/L may be due to contamtnatoon by water treatment 
reagen ts desp1te precaut onary measures The h gh concentration (250 mg/U at s1te 90 wh ch 
does not have water treatment apparatus nd1cated water qual ty problems S1tes 8 3 I 35 38 
4g 94 and ga exhlb ted high concentrations (greater than 50 mg/L) that may nd1cate pollullo nat 
~tress Hogh sod tum concentrations also were observed n the wells penelrat1 ng rock aqu fers 
(footnote b table 2) Concentratoon ranged from 3 8 mg/L (Sites 7 and 79) to 250 mg/L (s le 901 
The mean was 25 mgiL 

PotasSIUm 

Potass um concentrat ons were tow poss bly because potass1um eas ly combines w th 
weathermg products particularly clay m nerals ol hydrolyzate sed1ments Potass um concen 
trat1ons ranged from 0 7 mg/L at s Ia 80 to 50 mg/L at s1te 90 The mean was 3 6 mg/L 

Sulfate 

Su fate ons n drink ng water can affect taste as wei as produce cathartoc effects The Nat ana 
Acade ny of Sc ences ( 1972) nd1cates I hat a taxatove effect can be experoenced allow sulfate con 
centratoons of the water os h gh n magnesoum 

Su fate concentrat ons were generally well below the 250 mgiL level recommended by the 
Nat anal Academy of Sc ences (1972) for public supply howeve the mator ndustroal cer~ters ex 
hob ted sulfate values slightly h ghar than the mean ol 73 mg/L Sulfate concentrat ions ranged 
from 1 2 mg L at sole 87 to 270 mg/L at sole 35 

Chloride 

The chief sources of chlorode In natural waters are sed meotary rocks ndustna waste and 
sewage effluent (Hem 1g70) Road salt ng and home water vofteners a so may controbute 
ch or de concentrat on to the envoronment (US Environmental Protectoon Agency 1g111 
Chlor de concentration greatly n excess of 250 mg/L on stll a salty taste to dr nk1nQ water 
(National Academy of Sc1ences 1g72) 

Ghlonde seems s ghtly hogher south of Dayton and n tocahzed areas of Butter and M am1 
Countoes However concentratiOns were less than 250 mg/L at all but ones te The monomum (6 5 
mg/Ll occurred at s1te 33 and the ma~tmum (520 mg/L) at s1te 90 The mean was 45 mg/L 

HardnHS 

Hardness of water s a property attnbutab e to calc1um and magnes1um and Is usua ly >eX 
pressed n terms of mg/L of calc um carbonate One of the w•dely accepted class1f cat on IS 

(Brown and others 19701 
Hardnell mg/L CaC03 ChiSSiflcation 

o eo soft 
61 120 moderately hard 

121 180 
greater than 180 

hard 
very hard 

The ground water was generally very hard and concentrabons ranged from 64 mgll at s te 94 

to 650 mg/L at s tes 17 and 67 The mean was 377 mg/L 

Alkallnhy 

A kahmty s pnmanly a funct on of the carbonate b carbonate and( or) hydrox de content of the 
water the atka tmty determmat1on s normally taken as an nd calion of the concentration of these 
constituents Such values are max mums and 1nctude other t1tratable weak-ac d rad cas of preo 
ent (Refer to the work ol Barnes (1964) Lango er (1946) and Weber and Stumm (1963) lor a 
further discuSSIOn of thos topic ) B carbonate concentratiOn ranged !rom 224 mg/L at s1te 1 to 558 
mg/L at s1te 8 The mean was 370 mg/L One sample s te 94 contaoned carbonate (1 3 mg/L) 

Accord ng to techmques of Poper Garrett and others (1953) the water of the glac at outv.ash 
aquoler w1th1n the study reg on generally was class fled as a ca c1um b carbonate type w lh a few 
exceptoons the maJoroty of wh ch were located m M1am County 

N1trogen 

Sources of notrogen n natural waters mclude the atmosphere egumes plant debr s lertol zers 
and waste products of both man and ammats Due to Ish gh content on sewage septic effluent 
and chem callertolizers nitrogen s ol\en used as an nd1cator of pol utoon J;IY man 

N trogen under aerobic conditiOns 1s usual y on the form of n Irate (N03) wh1ch IS the end 
product of aerobic decompos1ton of organc ntrogen Notrte {N02) and ammoma (NH4+1 a e 
unstable under these cond o! ons and are present normally on trace quant111es only 

Under anaeroboc condHoons or on a reducong envoronment n !rote and ammon a may be present 
n s1gn11 cant concentratoons Ammon a n high concentratoons may md1cate d reel pol ut1on w th 
organoc waste products The high ammon a va ue at sote 90 was probably due to such a s tuatlon 

N t r te and n trate as mtrogen were summed for thos report Gorn::entrat ons of nitrogen were 
general y ow and the few h1gh values were randomly spaced nd catmg only toea 1zed problem 

areas 
Nitrile plus n trate as mtrogen ranged from 0 0 mg/L at severals tes to 9 8 mg/L at s1te 91 The 

mean was 1 3 mg/L Ammon a as n trogen ranged from 0 0 mg/L at numerous s tes to 11 mg/L at 

Site 90 The mean was 0 38 mg/L 

D1uolved Solids 

Dosso ved sol ds data presented (OS sum table 2) represent a sum mat on ol maJor amons and 
cat ons determined by laboratory ana lyses F1gure 4 sa map dep1ctong the areal doslributoon ot 
dissolved solids m the water from the aqu fer Dissolved sol ds were genera Y h1gh n the ento e 
reg1on and toea ozed areas exh boted values above the 500 mg/L concentrat on recommended by 
the Nat onal Academy of Scoence (1972) as max1mum lor drinking water Calculated dosso ved 

50 ods ranged from 275 mg/L at sole 97 to 1 260 mg/L at s1te 90 The mean was 453 mg/L 

Total Organic Carbon 

Total organoc carbon (TOG) IS w dely used as a measure of orgamc water quality n much the 
same way as specof1c conductance IS used as a measure of d issolved sot1ds The determ nation of 
total organ1c carbon g ves a better measure of o rgamc matter present n aqueous solut ons 
and(or) suspensiOn than does chem ca oxygen demand (Goer! tz and Brown 1972\ 

Because only recently have extensive analyses been made of TOG m water 11m1ted expert se 
ex1sts n nterpretat1on of resu ts The lo ow ng tabulatmn presents a summary ol expected leva s 
of orgamc substances on ground water based on TOG determ nat1 ons (J A Leenheer ora com 

mu,caton 1976) 

TOC 
(mg/L) 

0 5 
5W 

10 25 

Cond111on 
low 

moderate 
h gh 

greater than 25 very high 

F gure 5 1s a map dep ctong the area d stnbutoon of total organoc carbon n the water !rom the 
aq 1 fe r TOG concentrations were generally low to moderate n the study area although h gh to 
very high concentrations exosted at s1tes 90 (71 mg/L) 21 (31 mg/L) 17 (19 mg/L) g7 (14 mg/L) 
~nd 11 mg L at 5 tes 76 and 87 Concefltratoons r~nged from 0 1 mg/L at s te 70 to 71 mg L at s1te 

90 The mean was 52 mg/L 

Temporal Changes 1n Water Quality in the Aqu1fer 

Com par so of current and past water analyses from part1cu ar we ts ndocated n some n 
stances a arge variatiOn on chem oca character At site 17 a compar son of ana yses from 1964 
tSpoeker 1968) afld 1976 exh1bot an almost two fold oncrease n all propertieS The most dramatoc 
ncrease was sulfate- 40 mg/L n 1g54 to 230 mg/L n 1976 Calc um and magnes um ncreased 

from 82 and 33 mgiL to 160 and 60 mg/L espectovely and dossolved sol •ds trom 3g5 to 783 

mg/ L 
At 5 te 42 ana ysr.s from 1958 and 1976 showed ncreases m spec I c conductance (675 to 910 

m cromhos) calc um 191 to 130 mg/L) ch londe (10 to 61 mg L) and su fate (49 to 120 mg L) 

(Noms and Spe ker 19661 
Lesser oncreases also were noted at several other s1tes b\ t del notove statements about the 

changes were not possoble due to lntroduct on of mproved analyt1ca methods and more 

soph sll cated onstrumentat on 
D<o~sp te a arge number of chem cal analyses of groundwater samples f rom the reg on cons s 

tent long term cham cal data general y were not ava table Improved technoques and nstrumen 
tat on changes on samp 1ng frequency sotes samp ed and proper! es detBrm ned were limIng 
factors n an evaluatoon of water qual ty trends Therefore trend ana yses were not possob e 
however the data adequately descr be the current water qua ty cond Ions n the aqUifer end 
p ov de a base o wh ch to deve op trend analysos of se ected SOles are samp ed o~er a penod of 

t me for som1 lar constituents 

SUMMARY AND CONCLUSIONS 

Water on the g ac at outwash aqUifer m the basin was h1gh m dissolved sot ds hardness and 
woth some exceptoons ron Local y hog h concentraloons of no lrogen sod1um chlonde and total 
orga noc carbon nd1cated degradation of the water quahty at some s1tes As compared to rural 
areas nround water m the v1conoty of ma1or ndust ro at centers appeared to be slightly less 
des rable Methods of waste d1sposa (and! lis sewage elfluent etc) may be contr butmg to 
water quality degradatoon n areas where pumpmg mduces recharge to the aqu fer 
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Taole 1.--Slt~ Ident1f1Cat10n and Descr1~t1on or Wells 1n Ch1o 

--------------------------------------------------------------------------------------------------------------------wat~r=-

S1te 
number 

Lat1 tude­
longltude Comer 

quahty 
samfllng 

date 

---------------------------------------------------------------------------------------------------------------------------
1 391E39084381LI 
2 3919080843609 
3 3920190843722 
4 3920300843600 
5 39202708il3507 

6 39.:0150843355 
7 3921340843129 
8 392211081.13408 
9 392310081.13317 

10 3921.1450843330 

11 392~440843200 

1~ 3926050842727 
13 3927400843023 
14 3928490843325 
15 3928300842737 

Eu-1012 Wade ~~11 CCnCLete PrCducts at BC££ 
Bu-14 M1am1 Conservancy 01str1ct near Ham1ltofi 
Bu-1010 Southwest Butler County WateL Assoc1at1on wel l 41 near Bess 
Bu-66 M1am1 Conservancy 01str1ct near Res£ 
Bu-10a9 C~ty of Fa1rf1eld well i3 at Fa1rf1Elo 

Bu-1008 C1ty or Ham~lton well ~11 at Hamlltcn 
Bu-162 Bobmeyer Road Landf~ll at Han1ltcn 
Bu-1002 Ham1ltcn sewage mreatment at Ham1lton 
ou-1013 Ham1lton D1e c~st well i1 at Ham1lton 
Bu-36 Cham~1on Paper Company well #4 at Ham1lton 

Bu-1001 Armco Steel (New M1am1) Well #10 at llamlltcn 
Bu-144 N1colet Incorporated well #3 near Eamlltcn 
Bu-1C07 H1ckory Flats Church Near Ham1ltcn 
Bu-1014 V1llage of sevenm1le Well fl at Sevenm1le 
Bu-1011 C1ty of Trenton well #3 at 1renton 

96 
86 
'5 ,, 

2 0 3 
103 

118.5 

180 

116.3 

41 
64 
78 

226 

Imd 
Ots 
PS 
Obs 
PS 

'"" '"" Dom 
fS 
fS 

5-20-7b 
3-24-lb 
~-26-7b 

3-24-76 
2-26-76 

2-26-76 
2-26-76 
3-1~-76 

3-16-76 
2-25-76 

2-25-76 
2-24-76 
2-25-7b 
2-25-76 
2-2tt-76 

16 3929260842535 
17 3929240842341 
18 392856084220ij 
19 39262108ij1924 
20 3931200842420 

du-1003 Mecca concrete at fllddletown 
Bu-1015 Armco Steel well #35 at M1ddletcwn 
Bu-1016 Armco Steel well #36 at M1ddletown 
W-1003 C~ty of ~onroe well #3 at ~cnroe 
Bu-1000 M1ddletown Water Works well f1 at Mlddl e town 

145 
35.5 

2-23-76 
3-22-70 
~-.:ll-7b 
2-24-76 
2-LJ-76 

21 
22 
23 
24• 
25 

26 
27 
28 

" 30• 

31 
32 
33 
34 
35 

36 
37 
38 
3' 
40 

3932540842252 
3933310841837 
3934100942007 
3934480842253 
393502084192ij 

3936290841724 
3936220841838 
3936550842155 
3937380841942 
39374408418£12 

3937240841729 
3938!;30841707 
3939420841637 
3941080842047 
3944580842259 

39402808417.:4 
3940410841604 
3940560841525 
3940120841451 
3 940580 841400 

1+1 3940480841307 
42 3941270841243 
43 39421.100841256 
44 3941480841401 
45 391.12~80841356 

46 3944050841313 
47 3543400841244 
48 3944360841134 
49 39£14440841230 
50 3945100841146 

51 
52 
53 
54 
55 

56 

' " ' 5E 
5' 
60 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75• 

76 
77 
78 
79 
eo 

81 
92 
B3 
B4 
85 

86 
87 
88• 
89 
90 

91 
92 
93• 
94 
95 

"' 97 
98 

391.15470841354 
3946190841454 
3947200841626 
3945450841111 
3946090841007 

391f6380840858 
3947210840713 
3947210840713 
3947520840743 
3946440840947 

391.17180840958 
391f7030841040 
3948090841031 
3948010840951 
3949190840908 

3950060840931 
39501308'11030 
39':11010841010 
3951440841001 
3948500841253 

3950150841346 
3951420841612 
3953520841746 
3955220840958 
3955040840511 

3958020840641 
39573408110857 
395E360841019 
39593408140928 
l.iOOa330840910 

40CC490841145 
4001360841123 
1100208081.11129 
4002390841220 
3957500841645 

39593B08t.i1854 
3959380842445 
400520081.12059 
4008180842536 
4004240841317 

4004460841237 
4005130841332 
400715081.11410 
4a08560841246 
40a94208411.136 

4010340841540 
4011030Btt1431 
4010540841301 

Bu-1005 Poast Town School at M1ddletown 
W-1Ct C1ty of Franklln well #6 at Frankl~n 
w-1000 1homas K1dwell Du bc1s Read near carl1sle 
Bu-1006 A. Ferguson Ora Lane near !hddletowr 
iri-1001 llolman Central street (SR 123) at carl1sle 

~t-9C2 Dayton Power 6 l1ght O.H. Hutch1ngs Stat1on well t2 near M1am1sburg 
Mt-914 Pearson Farm1n9ton Bead near Mra«1sturg 
~t-1010 H. Swartz Ma1n Street at Germantcwn 
Mt-923 R.N. Shade Jama~ca Bead near Germantown 
Ht-920 J . Hart Lower ~~am1sturg Road near M~am1sbur9 

rtt-912 Monsanto Moun d Latcratory well #3 at M1aw~sturg 
Mt-63 Box Board Company well #1 (south) at l'lla~nsl:ur9 
Mt-1C16 H. Johnson Upfer B~ver Road at Mlamlsturg 
Mt-924 R. Noffs1nger Scuth Lutheran Church Read near K~am1sDurg 
rtt-1000 V1llage of New Lebanon well #3 at New ~ebanon 

Mt-1C12 L.D. W~nkler Sold1ers Home Ro ad near M1am~sturg 
Mt-708 H1lltop Concrete at West Carrollton 
Mt-7a5 T. tyson Hydraul~c Road at ~est carrollton 
Mt-770 c~ty of West carrollton well #3 at ~est c~rrcllton 
1t-1002 Montgomery Ccunty sanltat1on well #14 at ~ayton 

Mt-591 Slebenthaler Nursery at Dayton 
ttt-1001 ~cntqomery County san1tat1on well #L at Dayton 
Mt-580 Amcle Incorporated at Daytcn 
~t-6U7 MontgoMery County f<Qchargg Eac1l1ty at ~~yton 
Mt-1017 Dayton Sewage Plant well #DY-81 at Dayton 

~t-336 Monsanto Chem1cal LaboratoLy north well at Dayton 
Mt-523 Dayton Power and llght P.M. lalt Stat1on well#~ at Daytcn 
~t-420 Nat~onal Cash Reg1ster B1ver well at Dayton 
Mt-348 standard Reg1ster at Daytcn 
Mt-823 Dayton Power £ Llght Longworth Stat1on Layne well at Dayton 

~t-313 Dayton T~re S Eubbei" well •2 at Layton 
Mt-363 Darl1ng Company at Dayton 
~t-1018 Wysong Gravel Wolf CI"ee~ P1ke at Caytcn 
Mt-8E4 Delco Products F1rst Street well #8 at Dayton 
Mt-1005 C1ty of Dayton well #47 at tayton 

Mt-1004 C1ty or Dayton well 146 at Daytcn 
~t-1012 Clty of Dayton well #12 at Daytcn 
Mt-1013 C1ty of Dayton well #34 at Daytcn 
dt-1022 Mad R~ver Schools stebb1ns H1gh School MF-4.: at Cayton 
Mt-217 Dayton Rust Procf well #2 at Dayton 

Mt-208 Butdax company at Dayton 
Mt-.:11 Chrysler Alr lemp fo~ler House well at Dayton 
Mt-1a11 C1ty of Dayton well #I-2 at Dayton 
Mt-1003 C~ty of Dayton well #13 at Dayton 
Mt-279 Dh10 Suburban Water Company ~ell f3 at Dayton 

Mt-257 Powell Road Landflll Fewell Ecad at raytcn 
Mt-1008 Unknown ownel' Radvansky lane near M~am1 V1lla 
Mt-1009 Van Sha1k R1~ Eap Road at ~1am1 Vllla 
Mt-72 Oh10 Suburban Water ccmfany near Vandal~a 
Mt -1C19 Colgun Investments Shoup M1ll Ecad at Dayton 

Mt-282 Delscamp Ph1ladelph1a Dr~ve at Dayton 
Mt-1006 C1ty of Englewood South well •1 at Engle~cod 
Mt-1020 V1llage of Un1cn well #1 at Un1on 
Kt-1007 Valley Concrete ccrpcLat1cn neaL Vandal~a 
M1-1a01 Bethel Townshlf School South SR 201 near 11pp C1ty 

Ml-1000 T. T1dd Rudy Boad near Tlf~ C1ty 
Ml-1005 C1ty of Tlpp Clty well #5 at Tlfp C1ty 
Ml-1006 N. Moulton Crane Bead at Tlpp City 
Ml-19 T-3 r.w . Howard Trc]an Farms South Ch1ldrens Heme Road near Trey 
Ml-1008 F. Treon South Knoop Eoad near Troy 

Ml-1009 B. S. Reed lnwpath Road at Troy 
Ml-1C07 D1nner Bell Feeds well #1 at Trey 
Ml-44 C1ty of Troy well #4 at Trey 
M1-1a2o C1ty of Troy old well #3 at Trey 
Ml-1019 c. searcey Kessler-Frear~ck Bead near west Mlltcn 

M~-1018 J. Cluney Kessler-FredrlCk Road near Ludlc~ ~alls 
M~-1017 V1llage of Laura well #1 at Laura 
M~-1016 Dayton Boys Club Beys AcrEs well Ncrtb SB 48 near cov1ngton 
Ml-1015 V~llage of Bradford well at BLadfcrd 
M~-1014 M1am1 County Ir.c~neratcr Factory well at Iroy 

Ml-1010 Peoples Gas Serv1ce company West Eldean Boad near Troy 
t11-1011 Dettmer Hosp1tal South well near : rc} 
Ml-1013 E. Easton North County Eoad 25A near P1gua 
''ll-1004 Wooly Wash at E1gua 
~1-1003 Ernst Gravel Company IocX1ngton Foad at P1qua 

~~-39 C1ty of P~gu~ at P1qua 
Ml-1002 A. W1lson North Lock1ngtcn Bead ne~r F~gua 
!'11-1012 P1qua Ccuntry Club ~a1ntenance Eu1lrl1ng well near P1qua 

For depth 1n meters mult~FlY ft by 0.3048. 
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FIGURE I--LOCATION MAP OF WELLS IN STUDY AREA 
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71 5 
8'5 
730 
t20 
66 5 

750 
7 0 0 
650 
780 
1 4 0 

740 
60 0 

14 0 c 
11 0 0 

' " 
I 1 0 
coo 
(75 
538 
5?0 

1 /.,_ '10 
443 

10 4 0 

c. s. 
"PI '3~02 

mg;L mg/L 

02 
425 
3o7 
412 
416 

410 
3' 8 
7)2 

o36 
50 2 

44' 
535 
39 5 
422 
49 0 

39, 
783 
57 0 
7' 

.OJ 

475 
419 
44 6 
425 

4;8 
413 
41 6 
40 7 
E34 

737 
592 
3 'j 6 
],Q 
737 

395 
46 9 
4 3 5 

"30 

" ' 
443 
oO 1 
774 
409 
60 9 

643 
t.fiS 
5 19 

"'1 
374 
.9 9 
480 
592 

41' 
384 
448 
4 1 4 
301 

35' 
57< 
55 1 
44P 
46 0 

44 
794 
o69 

" ' 391 

'91 
4 1 1 
396 

"'' 435 

421 
406 
42 3 
38 8 
<02 

4o 0 
408 
397 
480 

9 

74 

3" 
76 
677 

126 0 

,, 
'97 
3 7 < 
320 
3<7 

782 
275 
529 

6. 8 
3. 5 
c. 4 
9. 6 

1 1 

12 
9. e 

1 3 
1 1 
1 1 

o.O 
9. 0 
9. 6 
o . 6 

1 J 

'. 4 , 
1 3 
1 4 
11 

1 1 
10 
1 1 
7. 8 

1 1 

1 1 
20 
0. 6 

1 4 

'. ' 
'. 9 

12 
1 1 
19 
1 5 

16 
14 

" 12 

" 
8. 5 

" 1o 

'"' 12 

1 1 

" 1< 
10 , 
1o 
1 0 

1 5 
1 3 
12 

7.4 
o.5 

14 
11 
1 3 

16 
12 
1 2 
1 1 

9 5 

1 1 
1 1 
1 1 
16 
10 

B. 0 
1 1 

8. 4 
1Q 

8. 5 

14 
1 1 

9. c 
1 1 
14 

7 .6 
12 
14 
9. 4 

12 

7 
12 
7.2 

b 
16 

8 6 

9.' 
b. 5 

1 8 
1. 7 

3. 8 
1 1 

8.0 

" ug/1 

20 
70 
10 

100 0 
1 00 

'0 
680 
1 30 
37 0 

20 

1 0 
30 
"0 
10 
20 

110 
5'-1 cc 

9 0 0 
22 00 
.20 

10 
0 

20 
<0 
50 

o90 
1700 

40 
2,0 

eo 

,o 
2700 

30 
2000 
17 01J 

1600 
5000 
1000 

c 
o30 

20 
3c 
70 

2100 
,o 

19 00 
1300 
1800 

24 
20 

10 
30 

16 00 
HJ OO 
1200 

1200 
1 00 

11 GO 
6b0 
s50 

6,0 
550C 

230 
2100 

20 

oO 
350 

20 
20 
30 

2200 
1500 

16 
14 00 
2jOQ 

,o 
;,o 
940 
950 

1JCIJ 

950 
440 

'0 
190 0 
16 au 

20 
So 
,o 
10 
GO 

b Be 
51c 

1JOU 

" ug/1 

0 
1 0 

3 
1 1 0 
6J O 

470 
'"0 
500 
J90 

10 

0 
0 
0 
0 
0 

10 
oO 
.o 
30 

"' 
J 

20 , 
0 
0 

1 1 0 

" 0 
90 
10 

30 
160 

1 0 
,o 
90 

40 
33 0 
160 
10 

"0 

1 0 
220 
' 1 0 
140 
1 5 0 

1 1 0 
33 0 
130 

" 29 0 

50 
20 
30 

190 
,40 

J 

0 
300 
16Q 

50 

60 
30 
oO 
70 

1 1 0 

190 
1 1 0 

80 
50 
1 0 

10 
oO 

0 
0 
0 

40 
40 

0 
30 
20 

0 
oO 
30 

hO 
30 

40 
10 
1 0 

120 
SJO 

0 
J 
0 

50 

1 0 
10 

1 1 0 

Total 
l{ ?.+ 
NUJ N 
mg;L 

1 • 3 
2. 1 

2 ' 
• 03 
• 09 

1.2 
• 0 3 

H 
.b5 

1.4 

J 4 

1.2 
5.2 
1.4 
8. 1 

2. 5 
1.5 
'. 2 

• 96 
5 • 1 

.12 
.01 

5 . 3 
• 04 
. 48 

1.7 
.0 5 

5. 3 
• 03 
• 0 3 

01 
• 03 
• 01 
• :.>5 

0 1 

5 
99 

• c 1 
• 41 

5.' 

.2o 
01 

1 9 
J 3 

• 49 

02 
03 

0. 6 
• 56 

1 • ' 
1.5 

• 01 
• D3 
• 04 

cs 
1 1 

• 69 
. 01 
.29 

. 01 
• 01 
. 01 
.05 

3.3 

2 2 
• 21 

1 6 
60 

2. ' 

• '1 
01 

• 64 
• 03 
• 0 3 

8. 7 
• 02 
• D3 
• 1 9 

• Q2 

. o, 
• 02 

1C 
.01 
.(1 

' H 
5 . 4 
2.6 
1 . 3 

. 38 

• 1 1 
.04 
• 03 

"'( tal 
Nll4-N 

rng;L 

• 0 1 
• 01 
• 02 

·'" • 0 2 

02 
• 1 4 

' ' • 03 
• 0 2 

'" • 04 
• 00 
• J O 
• 01 

• 00 
• 01 
• 01 
• 29 
.05 

.Od 
10 

• 04 
.1' 
• 09 

• '}[I 

• Jb 
.OJ 
• 0 3 

1.1 

• 64 
21 

" • 01 
. 2' 

1)1 
• J 1 
• 0 3 

. " 
2 " 

. co 

.06 

.00 
• 02 
.02 

• < 1 
2l 

• OR 
• 0 1 
• 0 1 

• 1 1 
()() 

• 1 3 
• 20 
. 1' 

• 27 
. o, 
.14 
• 0 2 
.03 

• 03 
• 06 
• 03 
.05 
• 02 

• 03 
• 04 
. 01 

01 
• c 1 

• 43 
• 1 0 
• 02 
• 0" 

. '" 
• 02 
• 2 5 
• 42 
. 03 
• 10 

1 4 
2. 5 
1.1 

.3 0 
1 1 

. 02 
02 

• 00 
• 01 

. " 
1. 8 
1 0 

.04 

:'ot a l 
Or g. 
C011. 

Cilg/L 

5.4 

'. 0 
5.9 
b. 5 
2. 6 

3.8 
5. 2 
4. 4 
u 6 

8. 5 
8 3 
I 1 
2. e 
5. 7 

o . J 
1':l.J 
3. 0 
5 8 
2. 5 

01 
4. 5 
2. 8 
6. 2 
4 . 8 

6 . < 
.5 

1. 0 
I. I 
4. 9 

• 7 
5.0 
j. 3 
o . 6 
2. ' 

". 4 
3. 2 
1.9 
2.7 

. e 

4. 2 

. ' 
• 6 

1 . 1 
6. 3 

3. 4 
1 •• 
2 8 
4 E 
2 7 

1. 1 

2 ' 
6 

3.6 
5 7 

I. 7 
4. 2 
6. 1 . ., 

• 7 

1.) 
1 5 
2. 3 
1 . 6 

'. 9 

2. 0 
1. e 

• 3 
2. 2 

• 1 

1 1 
6. 6 
.7 

2. 3 
5 8 

1 1 
L7 

'· 8 
6. 6 
6.6 

I. 3 

6 ' 
3 8 
5 . 2 

• 4 

1.m 
1 1 

1. y 
7. 4 

71 

5. J 
5 . 7 

• 9 
1.3 

17 

1.3 
1 4 

1. J 

Rar d 
ac 

car-uJ 
mg/1 

280 
'10 
310 
310 
lOU 

350 
3"0 
ti ~iJ 

460 
80 

J.d) 
4 '>0 

350 
300 
400 

310 
6" 0 
YHQ 
no 
360 

)40 
390 
370 
o60 
4l0 

"'" 4o0 
no 
3 oO 
470 

320 
400 
270 
4, 0 
520 

JbO 
c 10 
'J'JU 
31C 
490 

'10 
130 
340 
'40 
450 

330 
J20 
400 
'"0 
320 

320 
320 
450 
390 
3BJ 

3RO 
b50 
350 
"0 
330 

4DO 
360 
370 

4" 
400 

3YO 
360 
370 
350 

70 

390 
330 
J30 
410 
3o0 

"" 1 YO 
220 
5 60 
4 90 

J ~() 
3b0 
350 

"" 300 

270 
150 
410 

Explanat1on of symbols and abbrev1at1ons used 1n tabl" head~ngs. 

Temp 
pH 
!!CO] 
C03 
Cl 
S04 
Ca 
8] 
Na 
K 

°C - Te~p~rature ~n degrees Celslus 
- pH un1ts 
- i3lcarbonate 

Carbonate 
Chlorld"' 
Sulf3.+-e 
CalClUUl 

- MagP.eS l Uill 
Sod1 u m 
PotaSSlUffi 

~e lls 1n bedrock aqu1fers 
<;or1ng 

Spec COLd. ~1cromnco 

D S. SUJ1 

51 0 ~ 

Fe 

'" To+-al NiJ2+N J N 
Total ~!4 1« 
Total O:cg. car. 
fiard as Cu(;JJ 

~pec~t 1c conduc~ance 1n m1cro~hos at 
25°-. (degr ees Cel..J_._us) 

D1ssolvea ~ol1ds, sum of ccnst1tuents 
::,111,-. a 
Ir )TI 

~at ganesc 
- £Ctal N ~tr-te p lus ~1trate 
- 1ota~ Amrn~ 1a ~~ t~ogen as 

1 otal o qan1c carbon 

"' s N~tLOger: 
1trog~::u 

Hardn~ss as Calc1 u m carbonat 
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