
. 2 ' 

d 01091 Data f r th 
1 pring Basin, yton 

991 Iowa Water 

U GEO O ICA S RV Y 
Op n-F1le port 9 -5 

pare in coo . ration i th 

layton 
OU 1 

10 A DE RT ENT OF ATUA A SOURC S 
( OGICA SURVEY BUR AU 



-



Hydrologic Data for _he Big Spring Basin, 
Clayton County, Iowa, Water Ye r 991 

By STEPHE J. KALKHOFF and RONALD L. KUZ IAR 

U S. GEOLOGICAL SURVEY 
Open File Report 94-56 

Prepared in cooperation with thie 
,row,a o ,epartment of Naturall Resources (Geolog11cal 
Surve B,ureau) 

Iowa City llowa 
1994 



U S. DEPARTME T OF THE I TERIOR 

BRUCE BABB TT, Secretary 

U.S GEOLOGICAL SUR.VEY 

Gordon P Eaton Director 

For additional information write to· 

District Chief 
U~S Geological Survey 
Rm. 269 Federal Bulld1ng 
400 South Clinto-n Street 
Iowa City, Iowa 52244 

Copies of this report can be 
purchased from 

US Geological urvey 
Earth Science Information Cen:ter 
Open-File Reports Section 
Box 25286 MS 517 
Denver Federal Center 
Den·ver, Colorado 80225 

II Hydro log le Data for the Big ·Spr ng Ba In Crayton County Iowa Wat · r Y ar 99 



, 

CONTENTS 
Abstract .............. ..................................................................................................................................................... . 
Introduction .............................................................................................................................................................. . 

Purpose and Scope .................................................................................................................... •· • •· • .... •···· • • •···· 
Study Area ...................................................................................................................................................... . 
Methodology .................................................................................................................................................. . 
Ac know led g men ts .....................................................•....•......................................................................•......... 

HydroJogic Data Summary .................................................................................................................................... . 
Precjpitation .................................................................................................................................................. . 

Quantity ................................................................................................................................................ . 
Quality .................................................................................................................................................. . 

Surf"ace ·water ................................................................................................................................................. . 
Deer Creek .......................................................................................................................................... . 

Discharge ................................................................................................................................... . 
Water Quality ............................................................................................................................ . 

Silver Creek .... ...................................................................................................................................... . 
Unnamed Creek. ................................................................................................................................... . 

Discharge ........................................ ·-·························································································· 
Water Quality ............................................................................................................................ . 

Roberts Creek ...................................................................................................................................... . 

l 
I 
2 
2 
2 
6 
6 
6 
6 
6 
6 
6 
6 
8 
8 
8 
8 
8 

10 
Discharge..................................................................................................................................... 10 
Water Quality.............................................................................................................................. 10 

Ground Water ................................................................................................................................................ . 1·1 ' 
UnconsoUdated Aquifers ......................................................................................... ;························..... 11 
Galena Aquifer ................................................................................................... ... ................................ 22 

Water Levels............................................................................................................................... 22 
Big Spring.................................................................................................................................. 22 

Saint Peter Aquifer............................................................................................................................... 25 
Selected References ......................................... .... .... ................. .. ...... ........ ...... ..... ..... ....... ...... .. .. ....... .. ..... .. ...... .... ..... 25 
Hydrologic Data........................................................................................................................................................ 27 

FIGURES 

1-2. Maps showing: 

1. Location of Big Spring study area and rain gages................................................................................. 3 
2. Location of surface- and ground-water-quality monitoring s ites.......................................................... 4 
3. Location of surface- and ground-water monitoring sites in part of the Deer Creek watershed............ 7 

4-18. Graphs showing: 

4 . Concentrations of selected chemical constituents in surface-water samples and stream discharge 
at site DC5, Deer Creek near Postville, Iowa, water year I 991 ............................................................ 9 

5. Daily mean discharge at site L23S, Silver Creek near Luana. Iowa, water year 1991 ......................... 10 
6. Flow duration at monitoring sites in Big Spring study area, water year 1991...................................... 11 
7. Suspended-sediment load and discharge at three monitoring sites in the Big Spring s tudy area. 

water year 1991 .... .................................................................... ............................................................. 12 
8. Daily precipitation, daily mean specific conductance. discharge, water temperature, and daily 

median pH at site RC2. Roberts Creek above Saint Olaf, Iowa, water year 1991................................ 13 
9. Water JeveJs in unconsolidated aquifers in the Big Spring Basin, water ye.ar 1991.............................. 14 

10. Total dissolved nitrogen and the water level in the alluvium in the Deer Creek watershed, water 
year 1991 . . .. .. .. .... . . .. .. . .. . . .. .. .. . . . . . . . .. . . . ......... .. .. .. .. .. . . .. . .. .. . . ..................... .. .. . . .. . . .. .. .. . .... . . .... .. .. .. .. ... .. . . . . . . . .... 16 

11. Daily precipitation, total dissolved nitrogen, and the water level in the loess at a site in the 
Deer Creek watershed, water year 1991................................................................................................ 17 

Contents Ill 



FIGURES-Continued 

12. Total-reco erable atrazine and the ater level in alluvium in the Deer Creek water e~ water 
year I 99 l . . . . . . . ,. . . . ., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. . .. . . . .. . . . . . . . . . ...... ,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . I 8 

13. Daily precipitation total-recoverable atrazine and the water level in the 'o at a ite in the 
De r Cre k wat r h d , ater year 1991 . . . . .. . . . . . . . . . . . . . . . . . . . .......... u............... . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. .. . .. . . 19 

14. Total-reco erable metola hlor and the water level in alluvium in the Deer Creek wate bed 
water year 1991 . . . . . . . . . . . . . . . .. . . . . . . . .. .. . . . . . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ,. ,.. . .. . . . .. . . . . . . . . . . . . .. .. . . . . . . . ... ~ .... ,. . . .. . . . . .,. . . .. . 2·0 

15.. Daily precipitation total-reco rable metolachlor and the water le el in the loe at a ite in the 
D,eer Creek water bed water ar 1991 .................. o............... . . . . . . . . . . .. . . .. .. . . .. .. .. .. .. . . . . . .. . .. . . . . . . .. .. . . ... . . . . . . . 2 

6. Water lev I in the Galena aquifer in the Big -pring B , in water year 1991 ........ u ... • ............ ..... 23 
17 ., Wi ekly pre ipitatio~ daily mean pe ific conductance di charge water temperature and daily 

median pH at Big pring w ter year 1991 .............. ,.. . .., ......... ,. .... . ........... .... .. . ...... ........... .... . . .. . . ... . .. . . . .. 24 
18.. Water leve ·n the . aint Peter aquifer in the Big pring Basin water year 1991 ........... H•U•• ........... 26 

TABLES 

1. Record of monitoring ite · in the Big pring tudy area Clayton C I unty Iowa ........... u••········--·•.o••··· 28 
2. Records of _ lect d ground-- ater monitoring ell I imeter .. and tile line in the Big pring B in 

Clayton County Io·wa .,, ................... , ....................................... ••A •••• ~ ......................... ,. .................. -~·····. •• • • • ••• ...... ••• • • 9 
3 ample preparation and · henucal anal i procedure .. ,. u.................... . . .. . ....... "*............. . ..... ........... ,... ..... ~.... . .. 31 
4.. · tati tical summary of precipitation quantity and quality at Big Spring ater ear 1991. .................. . . 2 
5.. Daily precipitati n in the Big pring tudy are Clayton County Io a water ear 1991 ............... u..... . 33 
6. Daily mean di charge at · ite D 5 Deer Creek near Po tville low water year 1991 .. .... .. ... .. . .. . .. , . . 36 
7. On ite determination of elected water-quality con tituen at urface-water Jte in the 

Big Spring tudy area la ton County Iowa, water year 1919 l ...................................................... ·••*-•.. .... 7 
8.. Selected nitrogen pho phoru and carbon pecie at urface-water monitoring , ite · the 

Big prin I tudy area, Clayton C unty Iowa at r year I 99 l .. ~-. ......... ... . . ......... ............ ...... ... . ........ .. .. . . . .... 40 
9. elected herbicide 1t urface-water monitoring ite . in the Big pring tudy ar a 

Clayton County:, Iowa ater year 1991 ... ... .. . . ... . .... ... .. ...... .. ..... ....... .. . .. ... . .. . .. ..... . ............................... , . . .. 43 
I 0. Dail mean di charge at ite L23 ii ver Creek near Luana, I wa water yea 1991 ............... ··••u....... .... 46 
1 . Daily mean di charge at it BOOGD nnamed Cre k near Luana Iowa water year 1991 .. . .... .. ... . ... ... . 4 7 
12. Daily mean u pended- ediment cone ntrati n and daily u pended- ediment load at ite BOOGD 

Unnamed Creek near Luana Iowa wat ry ar 1991 ................... ~··••···· ...................................................... 48 
13. Daily mean di charge and pecifi conductance at ite RC2, Roberts Creek above ain, 01 Iowa, 

water year 99· 1 ................................................... .. ............... .. ,. ................................ , .. ,. ............. ., .. _. ,..... . . . 50 
14. Daily median pH and mean water emper.ature at it R 2 obert Cr,eek ab e ,amt Olaf I w 

water year 1991 ....... ~ .................................................................................................. ···········••·······~~ . ........ 2 
15.. Daily mean u pended- ediment oncentratio ; and daily u · pended- ediment oad at ite RC2 

Robert re,ek above . t Olaf Iowa water year 1 91 .... ,.. ................. •n••.. ••• .••. •• . ... . . . • ... .•• ....... .. . .••.. .•. . .. · 4 
16. Mi ellaneo wat r-l ·el me ur ment in the Bi Spring B in layton County owa, 

water year I 991 ......... , .. ,... ... ..... . .. .. .. . . ......... -~· .. ...................................... .................................... ,... . ... . . ..... 6 
17. Dail mean w - er I el _ in unc olidated aquifer Cl ton Coun 1 wa water year 1991 ................... 59 
18. On ite det1erminati n of I cted water-quaJi con tituent t r und-water monitoring . ite ., in 

the Big pring B · n. la ton Coun I w • wate y ar 1991... ... . . ... . .. ..... . ... .. . .. . .... . ... . . . .. . . . . . . . . ... ... . . . ... .. .. . . 64 
19. ele ted nitrogen pho ph ru and carbon ·pe ie at ground-wat r monit ring ite in the 

Big pring B . in , lay ton ounty I wa~ water year l 991..... .. . . ... . . .. . . . ... .. . . . . .. . ... ... . . . .. . ... .. . . . ... .... ....... ... . . .. .. 67 
20. elected h rbicid t ground-water m nit rin ite in the Big pring Basin l., ton ountY: Iowa 

water eM 19191 .... ... 1 ............ , •••••••• ii._. ...... . il ...... "' ........... !'ll! ■ i!•• ...................................................................... "'..... ......................... 72 
21. Daily mean at r le J in th Gal ,n , quifi r. layton Coun Iowa .· ater year 1991 .. ........... ... ... ....... 77 

IV Hyd1rofaglc Data for the Big Spring Basin, Clayton County, Iowa, W'ater Vear 1991 



TABLE Cont ,ue 

m an 

·········~- .•............. , ...•.••...•.......•..•...... ··············· . 0 
un 

m n n n u ~nt I Bi pnn 
....•..••..•• . . ........ ......... II• 19 • • • • ■ • . . .. . . --.. -.. . ... • .I •••••• . ... 

r I t. r q n un I r J I······~·~·-···· ....... 

C'ont nt V 



CONVERSION FAC'TORS, ABBREVIATIONS, AND VERTICAL DATUM 

Multiply 

inch (in.) 
oot (ft) 

mile (mi) 

? -quare f t (ft-) 
quare mile (mi2) 

pound (lb) 
ton ( hort 

ton per d . y (ton/d) 

cubic foo per econd (f t3 / ) 

1 = /9 (°F .. 3 2). 
°F = 915 (°C) + 2 . 

degree Fahrenh it ( F) . 

By 

Length 

25.4 
0.3048 
1.609 

Area 

0.09290 
2.590 

Mass 

453.6 
0.9072 
0.0105 

Flow 

0.02832 

Te·mperature 

( l) 

To obtain 

millimeter 
meter 
kilometer 

quare meter 
q uare kil . m ter 

gram 
me agram 
kilogram per econd 

cubi .m ter p r econd 

... 

Sea level: In thi report ea 1 el r fer to the ational G od ti erticaJ Da um l 9 9-- 0 e d ti datum 
d rived from a general adJu tment of th fir t- rder level net of the n1 ed tat and anada~ formerly called a 
Le el Datum of 1929. 

Water ear: ater y ar i a 12 month period fr m Oct · r 1 thfl ugh eptember 0 
lendar ear m hi · hit nd . Year are ater ar in thi rep rt unle . otherw·, e late 

nti · cbar 
m1cr . gram per liter (µg/L) 
m"JHgram per lit r (m IL 

· r 1emen er cenam ter at 

WATER-QUALITY ABBREVIATIONS 

VI · ydrologlc Data far Big Spring asln Clayton County Iowa Wat· Vear 1991 

i nate b th 

' 

1 



• 

Hydrologic Data for the Big Spring Basin, Clayton 
County, Iowa, Water Year 991 

By SJ . . Kalkh1off, and A L Ku.zniar 
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water that di charge from B1ig Spring i 
c mpo ited from he entire ba in The extent of the 
ground-water drainage ba in has b en defined by 
dye tracing and pot ntiometric- urface mapping 
(Hallb rg and other 1983). Near y all land in th 
basin 1 farmed and a clear link between agricul­
tural hemical , and ground-water contamination 
ha be n e tab-i .· bed (Hallb rg and others,, 1983 
1984; Lib a and other- . 1986). 

B,egi:nning in October 1987 th U.S. 
Geological Survey in ooperation with the Iowa 
Departm nt of Natural R ource Geological 

urvey Bureau ha collected water quantity and 
q ality data in the Big ' pring Basin. These data are 
n eded to refine the under tanding of the hydro­
logic c le in the ha in and the agricultural­
chemical tran port proce es in the urface- and 
ground-wat r sy tem . Th,e dynamic nature of 
urface- and ground-water flow in th ba in 

require that ome a et .. of water quantity and 
uality be monitored continu u 1y. The data 

collected in thi tudy will aid he under tanding of 
thl - flow y tern. 

Thi report i the fourth in a erie of data 
r · port that pre n the data collected by the U .. S. 
Geological urvey in the Big Spring Ba in 
Previou report document data collected by the 
U . Geological Survey 10 water year · 1988 
(Kalkhoff 1989), 1989 (Kalkhoff and Kuzniar 
1991) and 1990 (Kalkh ff and other . 1992). 

Purpose and Scope 

The purpo e of thi report 1 to pre ent 
hydrologic data colle · ted in the Big Spring Ba in 
during water year 1991 by the U.S. Ge Iogi al 

urvey. The data includ information on the 
quantity and quality of precipitation, and of urface 
and ground water. The cope of data-collection 
a ti itie include measuring the input (precipita­
tion) and the utput tream and pnng di charge) 
from th hydrologi y tern .. Al o included are data 
from continuou monitoring o , lected phy ical 
pr perti ~ and - at r-quali on tituen (water 
tempera re pe ifi onductance and pH) f the 

at r l a ing the tern In adwtion u pende 1

-

ediment l ad leav1 g th b .·in w determined. 
H drologic da a re oil cted in the De f Cr-ek 

ubbasin to tudy . urface- and ground-water 
relation . 

Hydrologic data ar,e ,ummarized and 
pre ented graphically in the text and are tabulated 
in the hydrologic data , ,ection m the back of the 
report. Additional water dis barge and chemi try 
data are collected by State Federal, and univer ity 
re earcher. through ,ongoing . tudie . Thi report 
doe not include the additional data. A report 
detailing hydrogeologic ob ervation , from bedrock 
monitoring wells in the Big Spring Ba in was 
relea ed in water year 1991 by the Iowa 
Department of atural Re ources Geologicall 
Survey Bureau (Rowden and Libra 1990). 

Study Area 

The tudy area (fig. 1), locat din Clayto1n 
County in o.orthe - tern lo a i a 103 mi2 ground­
water ha in that drain through Big pring 
(Hallberg and other · 1983}. Stream in the tudy 
area inc]ude Roberts Cree . and · t major tributary, 
Silver Creek which drain approximately 
69 percent {70 7 mi2) of the ba in. The re t of the 
ha in 1 drained by Howard Cree (approximately 
18 mi2), Hat hery Creek 8.8 mi2) and e 1eral 
mall int rm.ittent · tream -. Th hydrog ology of 

the Big pring Ba in i de cribed in d tail by 
Hallberg and other (1983) and will be bnefly 
summarized here. Unconsolidated aquifer 
generally are found throughout the b in in I e 
and alluvial depo it . The G na and the Samt 
Peter aquifer are in b dro k mat riaJ that underlie 
the ,entire ba in 

Methodol:og,y 

Precipitation was mea ure at four monitoring 
ite (fig. 1)~ At three 1te DC5 'C2 and 

BOOGD precipitation w recorded digitally 
every 15 minut1e .. A~ Big pring precipitation was 
recorded continuou I . 

Precip"tation ample were _ llected auto­
matically at Big Spring with a wet/dry precipitation 
ollector. During period f pre ·pitatton a 

con,tainer w expo -ed to catch the rain or now 
B · tween rainfall oc urrence the ontainer was 
overed to avoid the colle tion o particulate 

mater. Containe we •e r . mo ·ed and the contents 
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aJy, .f the ni og n pe i- ar repo ed in 
oncentrati n a nitr en for nitrite plu . nitrac . 

ammoni and rgani nitr g n. To ave . p c and 
et h w that the re ult r one ntration a 

ni rogen n·tra e-N" i 11 d fi r nitr te plu nitrite . ' . - . n1tr ge , ammoru - 1 u ed t .r ammonia a 
nitrogen and ' rg n1c- " i u . ed for organic 
jtr g n. A frac ion th herbi id in a a pie 

gen rail are lo t during th ra tion pr dur . 
Th refore re ult I f the nal e . are r ported a, 
total-re o , rabl cone ntration . No att mpt wa 
made t c rre t h1 rbi ide concentration , for 
extraction lo . 
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HYDROLOGIC DATA SUMMARY 

Pre,c i p1tat ion 

Pr cipitation data for "t D 5 i compl _ t 
xc pt for day in March. Pr c · pitati n data for 

Unnam d reek n ,ar Luan · ar · omplete I x _ pt 
for . 9 day p ri d from May 9 through 18 du, t 
quipn en t I u _cti n and r cipi tien data i r 

Robert · r,e k ab ve aint Olaf (RC2) . 
omplete , . pt r 5-day riod fr m J n 1 
hrough 19,. P cipitati n wa rnea ur d nd 
amp led 46 f 52 W--- at Big pring dunng wat r 

year 1991(0 C nell nd th r 1 1) .. Data w r 
not c Ile t d r m Jun 11 t , July 2 au th 

rain g ge and ampl r w re damaged by flood­
at r ro the Tur ey River. 

Quantity 

Rainfall fort 46 w that data were col-
l ct d at Big pring t taled 2.67 1n .. with a median 

e ly rain I f 0.44 in. t ble 4) During the 
P · riod the g g, a n tin op rati 11 42 and 
16.98 in ·re liecorded at it D 5 and BOOGD 
i th Bi pring B in 

Pre ipitati n at De r reek near Po tvill1e 
oc; Unn . med Cree n ar Luana (BOOGD) 

and Rob · rt re , ab aint Olaf (RC2) i Ii t d 
in abl 5. Th rainfaU me ur for water year 
1991 wa 7 6 in~ ·. t ite D 5 54.69 in. at ite 
BOOGD and 40. 7 in at i ,e R 2. Th,e large t 
rn nthly ra"nfall o urr din un · hen 14.7 io. 
fell t ite BOOGD and .9 · in II a ite DC5~ 
Th lar e t d ·1y rain all at . 't BOO D a 

1.98 in. on June 14 199I~ 

Q,uallty 

Weekly pr ipitati n mpl r c llected 
during w hen me ura I rrunfall cur-
red at Big pring. Re ult o h · mi al anal - f 
the e ampl ar ummarize in ta I 4 The 
m di n c nc ntrati n f th ir do . nant ation 
al ium 0.47 mg/L, and the median n en-

trati n . the pr dominant ani n ul at wa 
1 .. 5 m /L. e medi n one ntr ti n f nitrate- · 
an amm ru - 1 r 0., 6 and .4 mg/L re p ct-
i , ly. Ma i um _ n ntrati n all ma or ion 
w, r _ l . than 10 mg/L. 

Surface Water 

Deer Creek 

D1 arge nd a , r-qualit d ta oi-
l ct d ·t . D on D er reek (fl ·. .. d . ter-
mine th r I ti n b tw -n u ce and gr und 
wat r 1n thi 1.1 mi- w r h d. 

Discharge 

tr am di h ,Fg dat r n inu u ly 
r rd , pt fi r th p ri , r m h 
through I nd Jun 14 thfi u h 1 h n th 
in rum ntation a n t p r tional b f 

6 Hydrologlc Data for the Big S.prlng Basin, Clayton C0Uin1ty Iowa, Water ear 1991 
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Hooding (tabl 6}. Daily mean i ch rge re orded 
at ite D . 5 ranged from~- 0 / on February 14 
and 5to3.1W/ on pnllS 1991.Tbelarget 
recorded daily m ·an di charge wa 3.1 f / . 
Howe er the larg t daily m an di charge or th 
wat r y ar a tually o curr d af e the greate 'l daily 
rainfall table 5) on June 1 . whi h au ed flooding 
and de t oyed he re ording equipment M an 
monthly di charge form nth that hav c mplete 
record ra ged rom 0. 4 · I in eb 'ary to 
1.21 ft3/ 1n April 1991. 

Water Quality 

The p cifi c ndu tance at it - D 5 o D, er 
Cte,ek rang d fr m 3 0 to 660 µ /cm pH fr m 
7 2 to 8 2 tandard u it and di · olved ox gen 
from 6.2 to 14 1 mg/L 'tabl 7 i at - the 
pred minant nitrogen pecie 1n 21 · 22 ample• 
and rgani - 1 wa the predominant nitrog n 
pecie in one ample ( le 8). itrat - con en­

tration rang d fr m 0 .. 80 to 12 mg/L. Organic­
concentration ranged r m 0.20 t 17 mg/L. 

Three he· bicide · alachJ r . trazin and 
metolachlor wer1e de ct din 14 of the 22 ampl 
collected at ite D 5 n D . r ree fig. 4 and 
tabl 9). Alachl r c n trati n ran -ed from I 
than the detecti n limit (0,. IO µg/L) t 0.34 µg/L 
and w re greater than t e d -tee i n limit in 
9 percent of the ample . Atrazine concentrati 
ranged from le than th det cti n J mit 
(0.10 µg/L) to 11 µg/L and w re equal t or gr at r 
than the detection limit (0.10 µg/L in 64 p r nt of 
the ample_. Metolachlor concentration ranged 
from le than the ,detection hmi (0. l 0 µg/L to 
11 µg/L and were qual to or gr at r than • he 
detection limit in ab 23 percen of the ample· . 
Butylate yanazin . m· tribuzin and trifluralin 
w,ere not detected. 

Sliver Creek 

Th · maximum daily mean di harg 431 ft 1 ) 
a ite L23 on il r f k wa r, cord don Jun 
15 1991 and the · imum daily m n di ch rg 
(0.22 ·t3/ )wa r cor do D .mb rS I · 0 
(fig. 5 and table 10). Th m ·mum in tantan ou 
dm charge or the peri d r . , rd ( 300 t I ) w 
recorded n Jun 15 19 1. Thi p ak di har e i 
1 .. 2 . tirn th I 00-year r . urrenc in erval 
(0 nn -ll and . h r I 991 . D ily m an 

di charge e ceeded 10 / about percent _of the 
year· 1.0 ft3/ about 55 percent· and 0.10 ft!/ 
100 p rcent (fig. 6). The median daily d1 charge 
w . 1.3 t / . 

Unnamed Creek 

Discharge 

Generally there w no treamHow in 
. nnamed Cre . k at it BOOGD from October 30 

19 0, through February 28 1991 (table 11 . Th· 
maximum da'ly m an di charge at ite BOOGD 
wa 100 ft3J, on Jun 15 1991. The maximum 
in antaneou d1 charge (880 ft 31 ) for the peri 
f re ord w fi c rd don June 15 1991. Thi peak 

di barge h _ al ula ed r urr nee interval of 
25 year (0 Conn 11 and other 1991) oa·1 mean 
di · arg 1e eded 0 ft3 / about 2 per ,ent of the 
year I. tr:3! about 27 per nt and 0 10 ft I 
approx1mall Jy 50 p rcent. Th r · no tr am-
flo during 3 p ·rcent of th .c- da , d · ring a r 
y ar 1991. 

Water Quality 

Th p cifi onductance in 16 · pl 
r nged from 265 o 793 µ I pH fr m 7 l to 

. l tandard unit and di, ol · do gen fr m 7 .5 
t 11. mg/L (tab I - 7). Nitrat · - , n ntration 
ranged from 4.2 t 27 mg/L.. mm ma- c ncen-
tration . rang d fr m l than 0.10 to 0. · 0 mg/L. 
Organic-N c ncentration range from le · than 
0.10 to 2.7 mg/L. 

Herbi "de ere d t, t din I 16 amp) 
from it BOO D (table 9). AJach or · d • t cted 
in 25 p re nt of the - pie - tra · n in about 
94 perc ·nt yanazine in ab ut 8 p re ot o the 
ample and m tolachlor in ab ut I 2 p· r nt of 

the ample . Ala hl r n ntrati n rang d from 
I th. n 0.10 t 2.4 µg/L a razin . fr n1 I than 
0.10 to 9.0 µg/L . anazine from le than 0.10 to 
2.6 µg/ L and m t l •. hlor from l than 0.10 o 
0. µ /L. 

M a ured ail -m n u p nd d- edim _ nt 
,concentrati n ., rang d fr m 7.0 mg/L n pril 6 
19 l, to 2 170 mg/Lon Jun _ 14 I' 1. Th 
u p· ,nd d- dim nt I d rang d fr m O o day f 

n tr amfl t I 060 ion/,d on June 14 (fig. 7 and 
table 12). Tb u pended- dim nt di . h g d 
during 2 day June 14 and 15 w bout 

a Hydrologlc Data lor the Big Spring B In, Crayton County, Iowa Water Vear 1991 
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77 per ent of h total p nded- e iment load or 
war.er year I 991. 

Roberts Creek 

Dlscha.rge 

Daily mean d1 harg• t · ite R 2 on R b rt 
r e i Li t d in tabl I,... and illu trat d in 
gur 8. h m dian di charge at ite RC2 for th , 

1991 at r y 3. ft3/ . Maximum daily 
m an di charge (7 .090 ft3/ occurred on June l 
1991. Th maxim.um in tantan ou di . harg _ 
19 600 f 31 at :30 am. on June 1 1991. o 
, tr ,amflow wa . re , rd d duri g 6 day j 

pt mber 1991. Flow duration i h n in ti ur 
6. M an daily di charg xceeded 0.10 f / 
appr ximatJ ly 87 p r, nt o th time during 'Wat r 
yar l 91 x - dd l.Oft3/ appro im 1 
59 per . n of th tim and ex e ded 10 f / 
appro imat I · 39 p re nt of th tim .. 

Water Quality 

Th p . ific n uc a pH and wat r 
t mpera r w r m nitor d ontinu u ly during 
a uc 7 p r n o th_ ater ar. Th m mum 
dail m n e ific c nductan e durin at r year 
1 991 wa 7 8 µ / m r rd d n mb r l 0 
, nd 11 19 0 (t bl I Th minimum d ii m · n 
, p ifi nd n 80 µ /cm) a re rded n 

March 22 1991. Dail me ian H ed r m 7.1 
vemb r 990 t . on 2 d in pril and 
·n 991 (tabl 4 Th dai] m an 

wat r mp rat r ari d ram O 5 ° degr 
I iu ) n Dec . mb r 2 an . ~ 19 0 to • l °C on 

M 29. 

· n - ven ampl r oll ,t dfrom ·te 
RC on Rob rt Cre -k for the anal nitrogen 
pho ph ru nd carb n , p -c · tabl . ). 1l t 
nitr t -N one nt ati n · ere a r t r than th 
dete io . limi 0. IO mg/L) in I ample and 
great r an O mg/L i 6 p re nl of th amp - . 

itr t - n ntration ran d from .. t 
22 mg/L. A · ollia- a d t t d in 59 p r ·. t 
o the ampl . ~ t l mm nia- · c n entra · n 
ran d fr m I than 0.10 to I. mglL. 1l tal 

rga ... n ntr . i n rang d r m 0 ... 0 o 
2 mg/L. Tot I rth 1ph phoru on , ntr _ tion 

rang.dfroml than0.l t . 0.80mg/L. 

n - i a, pl 
R th y 
th n h rbi 
r a an ~ I /L). 

4 p r nt th ampl 

ere oU t d from it 
n h rbi · de . F ur o 

- det t d on · ntrati n 
1 hl r de e t d in 

yana in and m I r n a ·out _ ere nt 
f th am I tabl 

triflur lin n t d 
d fr m 

atrazi ]e th n 

Butyl .. metribuzin and 
t d , lachl r n n-
- than 0.1 . t 2 µg/L 

t 4 µg/L c anazin -

10 Hydrologfc Data for the Bl'g Sprl g Basin Clayton County Iowa Water ear 1991 
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·om I than O 10 to 6.6 µg/L hl r 
m le . than O O t , 6. 7 µg/L. 

Th _ daily ean u p nd d-· · dim nt 
c en ti n at it RC2 rang · om · . mg/L . • 
6 day · D emb r 19 0 -34 mg/L n June 
15 1991. The daiy me n .' p d ~-d- ·dim _nt 
I ad anged rom 1e . an 0.01 tonld · n an 
_a durin th wi ter Dec mb r January and 

bruary) to 144- . 0 t n/d n Jun _ '991 fi . 7 
and tabl 15) ·· on . win,g the greate t rai ............ dunng 
the wat r year Th large~ m -nthly edi nt oad 
al o w me or · in June ( ,b . _ t 15 , 0 ton ). 
Th u p nde - edim nt di char d unng Jun 
I · 15 1991 a ut 14 . 0 to bout 

u pe · d · · nt load fi r 
1 0 t n . 
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pe i nd e n I t, d h rbi ide . ,·trat 
concent · i n ran · d r m 0,.6 1 t 4 mg/L 

mm ni - on ntr ti n ranged fr . m I than 
th det ti n · ·t (0. 'Om /L) to 0. 0 mg/L and 

rgani - cone tr t1 _ n ranged from 0.70 t 

. m /L. rthoph ph ru c n ntra ion ranged 
r m I than th e ection limit (0.10 /L t 

0.20 mg/L. T o f h n h rbicide wer _ 
d ted. tr zine con entr ti n w r gr ate than 
the d t cti n ]imit in 9 o the 12 ampl . trazine 

n ntrati n rang r m 1 than the d tection 
limit 0.10 .54 µ IL. M c l hi r d te t ~d 
i 2 of I.. ampl in nc ntrati n rang· ng from 
e han h d ecti imit O I .34 µg/L. 

Ga ena Aqu,ifer 

Water Leve s 

The high · at r le I in th alena aquifer 
gen r II r mea ured in pril or Jun I , 1 
tabl 21 and fi . . 16). The high t d ·1 m an w t r 

1 .. ) ·n w U S 1-B . 0 tt b e I · nd urfa e 
n Jun 1 ju t e , re the r ord r wa dama ed 

b floodjng from th Turk Ri r Wa r-1 v,el 
dat I for thi w -11 re-I I fr m Jun 16 through 
Jun 30 due o damaged -quipm t. The high t 
daily m an wat r l Jin . -11 2- - wa 133.06 ft 

elo l , d urface 16 .44 ft bel . w land urfa in 
. ell B _ and 2 . -t I w Ian urfa e in 

11 B 4- Th l e t er 1 1 1 in w 11 1-B 
a .64 ft b I and urfac on Janua -29 

199 154.52 t bel w land .. urfa on Dec m . r 
2 -2 I 991 i w 11 B' 2- l . l l ft b I, w I nd 
.urface on bruary 6 1991 1n w ll B -A and 

21 .96f J land ud n ebruary20 1991 
in wel , B -4- . 

Big Sprl'ng 

Di charg from Big p ing a ontinu ly 
record , · nd i h wn in figur 17 an Ii t din 
ta le 22. he di h g l th um 

h ,rge rom the m in ring nd rom a 
.... ~L.,,,__.nd ry pring (Back pring lo ate a out 
50 t e f the in prin . Tih ma mum daily 

an di ch g a t / n Jun 15 I 1 
and th minin1um daily m a di h r wa 
· .5 t / , n January O, 199 l., M and ily di arg 
qual d · r c de • IO ft3 / or than 99 p re nt 

of the year q led r xc, d d 20 t3I a out 

66 percent o the year nd equaled or exceeded 
0 ft l ' about 56 per nt th y ar (fig. 6 . 

Median i charg during er year 1991 wa 
, 3 ft / . 

ontinuou water-quaJ1 d ta ollected at Big 
pring are hown a daily m an an 1d median values 

i_ gur 17 and are li t din tabl 22 and 23. Daily 
mean p cifi -c nduct c _ alue ranged rom 
4 I 4 µ / m n June 15 1991 to 7 µ /cm on 
October I, I 90. Th ma irnum dail median pH 

a 7 .1 from F bruary 20 through March 2 1991 
and h minim , m datl median w 6 .. 7 on June 
15 nd ept mber I nd 16 1991. Daily mean 

at r t mpera ure rang d rom 5 °C on 17 da · 
in M ch and 1 da in pril t 13.0 ° n June 15 
19 1. Dail m n u pende,d- ediment 
c n n ra · n ran d fr m m IL in January and 

bru -o, IO~ 00 mg/Lon June 15 1991 (table 
4 . Th pend d- dim nt l ad ranged from 

I t an 0.11 t n/d on J uary 25 1991 to 
I 80 t n/d n June 15 l 9 f 0Uow1ng he 
larg train a 1 durin th acer ear (fig. 7 nd 

bl_ 24 .. Th maximum m nthl dim _t load 
a great r than 14 00 t n in un 1 9 I . e 

t tal m , ured · u pend d- ediment load 
di charged r m Big pring a ab u 17 0 ton . 

Tw n y-thr ampl · Hee ed fr m Big 
pr'ng during watery ar 19 I r the anal e of 

nitrogen ph ph nd b n pe . 
itrat - n r . II h pr dominant nitrogen 

p i i olution (t l 1 ). · itrat - one ntra-
tion rang d from 4. to 17 mg/L. onia-
onc ntration equ led ore ceeded the d tectio 

limit in about O p r n, of th ampl ~ 1ne 
m mum ammoni - , n ,entrati n a 
0.90 mg/L. Organi - . n ntrati n range fr m 
1 than O. 10 o 2 mg/L, rthoph -ph ru 

n ntrati n · r n e f~ m 0.10 to 4 4 mg/L nd 
rgani arb n n ent ati n ran d from 1 
h · 1. t 4. 9 g/L. 

i f · · n h rbi ide nal z d were d te t d 
in 2 - mp e fr m Big pring (tab,l 20). AJa hlor 

t t din 2 p r nt f th ample atrazin 
in 100 p r nt: anaz·n - in · p r n · and 
m t _ J chi r in 9 p r nt. Buty)a .e and trifluralin 
w r d t t din n ampl . M uzin W' , n t 

d te, d. la hlor on ntrati n rang d from l 
than .10 t 4.0 µg ,· tr in n ntrat1 n from 
0. 14 t 16 µg/L; c anazin on ntrati n fr m 

22 Hydrologlc Data for the Big Spring Basin Clayton: County, Iowa, Water Year 1991 
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Table 1,. Records of monitoring sites in the Big Spring study area Clayton County, Iowa 

(rni2• quare mile ] 

Location 
Site identif1'catlon --------- Drainage 

Site (fig. 2) number Station name Latitude Longitude area (m 2) 

D 4300400 I 2 4 I Deer reek n · Po t ille 304 '13254 1.1 

L23 0 4120 

GD 0 12070 

2 054 21 0 

Big pring 054119 0 

ii er ree n ar Luan 

Uanam -d r ek near 
Luana 

Robert r e ab ve 
aintOl f 

B i,g pring n ar Elka er 

1 , urface •ater~ G ground wat , P. pre, ipitation· Q • a er quaHt . 
2 rou,nd- acer drainage. 

430119 

430224 

42543 

091292 

0 12807 

0912303 
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4. 9 

l. 5 

70.7 

Type of 
record1 

QW 

PQ 

SP QW 

GP. QW 

' 



, 

Table 2 Records, of sele1cted ground-water monitori g well,s lysime ers, and tile lines 1n the B, g Spring 
Basin Clay o County o a 

[ . ection· 'T •• to n hip· R .• rang ; --. not . pp!ic bl : weU..c n U"W:tion data rom lo a D ..................... nt o aturaJ ..... .., ... .... 
Bur u] 

Loca1on 
eill Open 

Ste fig Sile dentifica ·ron Altitude dep,th inte.rva 
2 or3) number s C T, R (feet) (feet) ('feel) Aquifer 

II oe t B 

1 ... 4_ 'O 1 l 1 5 3 n n Ii ted 

B 1- 4254 0 1 2 I 0 8 1 g I 5 

B 1-D 4 4 . 0911 'S ' I 'I 4 05 55 21 17 1 
. 

ain 

lln B 2 

B I 0 57 7 7 G n . 

B -B I 94_ 1 7 127 . n = 

B 2- 1 1 I l - na 
,2-D 16 1 1 1 7 1 l 

B 2--- ,2 7 6 91260 .02 l 0 1 - l1 en 
B 2- I ena 
B 2 

-
I 42 7'_ ' 0 I 5 

D · t 

B 4 01 l I 2 5 0 
-

97 l - 7 

B 12 2 0 1 l I 165 - l 5 
B -B 1 6 
B , - 125 , 22 9 0 IO 0 JI ., n 

u tB 

B 4 0 13448 ] 2 l 1 0 0 nt 
B - l 44 12 0 0 l 160 l 2 J al n 
B 4-B 0 1 20 06 l 160 l - I nc n lid d 
B 3 ] -091344 '04 0 5 6 I l - l 50 - 1 n n 

ell 

l 0 91 02 2 5 1070 1 l 1 n olid d 
D 0 915 1 07 ll l n n lid te 

_5410 2 5 10 1 1 ,..; 1 nc n ted 
541 - 9 l l I n n 1i d 

D I 2 I 0 l l 0 l l I n n 
D 10 13 417 9 0 w 1 83 I l l - I Un n H 
D 11 l 2541 2 9' I 0 I 1 3 n n · li . t d -
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Table 2. Records of selected ground-water monitoring wells, lysimeters, and tile lines in the Big Spring 
Basin, Clayton County, lowa--Continued 

Location 
Well Open 

Site (fig. Site Identification Altitude depth interval 
2 or3) number Sec. T. R. (feet) (feet) (feet) Aquifer 

Lysimeters 

DCLA 430040091325404 SESE28 95N 06W 1,069 8.5 Unconsolidated 

DCLB 430040091325405 SESE28 95N 06W 1,069 7.0 Unconsolidated 

DCLC 430040091325406 SESE28 95N 06W 1,069 5.5 Unconsolidated 

DCLD 430040091325407 SESE28 95N 06W 1,069 4.0 Unconsolidated 

DCLE 430040091325419 SESE28 95N 06W 1,084 10.0 Unconsolidated 

DCLF 430040091325420 SESE28 95N 06W 1,084 7.0 Unconsolidated 

DCLG 430040091325421 SESE28 95N 06W 1,084 4.0 Unconsolidated 

Tile lines 

DCTl 430040091325409 SESE28 95N 06W 1,065 Unconsolidated 

DCT2 430040091325408 SESE28 95N 06W 1,070 Unconsolidated 
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Table 3. Sample preparation and chemical analysis procedures 

[EPA methods from U.S. Environmental Protection Agency, 1983; µm, micrometer; c, carbon; N, nitrogen ; P, phosphorus, 
mg/L, milligrams per liter; µg/L, microgram per liter; --, not applicable] 

Sample preparation Chemical constituent 

Chill Organic carbon, nitrite plus nitrate, ammonia, 
organic nitrogen, orthophosphorus, atrazine, 
cyanazine, metolachlor, alachlor, metribuzin, 
butylate, trifluralin 

Acidification with sulfuric acid Nitrite plus nitrate, ammonia, orthophosphate 

Constituent 

Stream discharge 

Specific conductance 

pH 
Water temperature 

Oxygen, dissolved 

Nitrite plus nitrate as N 

Ammonia as N 

Organic nitrogen as N 

Orthophosphorus as P 

Carbon, total organic as C 

Alachlor 

Atrazine 

Butylate 

Cyanazine 

Metolachlor 

Metribuzin 

Trifluralin 

Analytical procedure 

Field measurements 

Buchanan and Somers, 1969 

Wood, 1976 

Wood, 1976 

Wood, 1976 

Wood, 1976 

Nutrients, total and dissolved 

1EPA 353.2 
1EPA 350.1 
1EPA 415.1 
1EPA 365.1 
1EPA 415.l 

Herbicides, total recoverable 

1EPA 81.41 
1EPA 81.41 
1EPA 81.41 
1EPA 81.41 
1EPA 81.41 
1EPA 81.41 
1EPA 81.41 

Quantltatlon or 
detection limit 

0.10 mg/L 

.10 mg/L 

.10 mg/L 

.10 mg/L 

.10 mg/L 

.10 µg/L 

.10 µg/L 

.10 µg/L 

.10 µg/L 

.10 µg/L 

.10 µg/L 

.10 µg/L 

1 Modified for use of dual-capillary columns. 
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Table 4. Stat.istical summary of pr'9cipitation quant,ity and quaHty at Big Spring water year 1991 

[Chemical con . Utuen in milligram· p r liter, exc-ept n ted. µ /cm. micro iem n pe cenlimeter al 25 degree elsrn · nitrogeTl" < les than 

Constituent 

Precipitation (inche ) 

Sp·· cific conductance (µSiem) 
pH ( tandard unit ) 

Calcium 

Magne ium 

Sodium 

P·ot . 
· 1um 

ulfate 

Chloride 

· itrate as 

Ammonia as 

indi ated detected limit;--~ not pplicable] 

Precipi­
tation 

Number 0 1f 
weekly 

samples weighted Median Minimum 

46 0.44 0 
34 16 14 4. 

3 : 5.1 5.42 99 
9 .40 .47 .03 
9 .06 .07 .01 

39 .06 .04 < 01 

38 .07 I '4 < 01 
38 1.6 1.5 . l l 

91 .JO .11 • 4 

39 ~ 3 . 36 .09 

39 . 45 .49 .03 
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Maximum 

. 2 
71 
6.9 

761 

.67 

1.7 
.6 

.73 

l. 

1 . 

' 



Table, 5 D,aily precipitation in he• Big Spring study a ea Cl1ayton County low,a ater year 1 '991 

D,ay Oct Ho Dec Jan Feb. Mar Apr 1May Jiuly Aug Sept 

D r na p . _) 

1 0 .J I I .1 0 2 
2 . l 0 .10 0 0 

0 0 , . 16 . ·-
I I 0 0 

0 . I 0 0 .01 

6 0 l -
7 0 .0 0 

0 0 . 1 0 1.5 . l 

0 .12 0 0 

JO .0 • I 0 0 0 . 7 0 0 

II 0 . 2 0 
12 .0 - 0 . 0 0 0 1 0 .7 

0 0 -- . 7 . 7 1 
. t 0 I 7. . 7 

1 .01 .14 0 0 

I 0 . I 0 
17 . 0 .0 . l .t 0 I 
I 0 0 I I .2 . 0 
19 0 . 7 . 1 
2 .1 6 0 

21 .1 .1 0 0 0 
2 0 0 0 0 
2 0 0 • I l . 6 . 7 
2 0 0 0 0 . l 
2 0 0 0 0 0 I . 

26 0 0 0 0 
27 0 .o .01 0 l 1 0 0 
2 0 D 0 0 .'6 0 7 0 0 
29 0 0 0 0 .4 I 

0 0 .0 0 
1 0 . 1 . I , 

Total l 4 ., 3 .2 7.9 4.41 2. · 7 .6 . l 

Dally Preclp talion In the Big Spr ng Study Are Clayton County Iowa Water Vear 1991 3 



Table 5 Dai, y precipitat1an in the Big Spring study area, Clayton County, lo,wa. water year 1991-­
Continued 

Day Oct. No,v. Dec. Jan. Feb. Mar Apr. May June July Aug. Sept. 

ite BOOGD, Unnamed Creek near Luana (fig. 2) 

l 0 0 0 0 0 0 I .34 .28 0 0 

2 0 0 .01 0 0 .70 0 0 0 0 0 .1 

.11 .63 0 0 0 0 0 0 0 0 .0 1.83 
4 .87 .17 0 0 0 0 .01 0 0 0 0 0 

0 0 .4 .0 0 .74 0 0 0 .02 

6 0 0 0 0 0 0 0 0 0 .0 0 

7 0 0 0 .IO 0 0 0 .02 0 .0 1 17 0 

0 0 0 0 1.3 .17 0 3.27 36 

0 .09 0 0 0 0 0 0 .02 0 92 

1 0 0 0 0 0 0 0 .21 0 0 0 

11 0 0 0 .01 0 0 0 .. ..._ 0 I . 6 .2 

2 0 0 0 0 0 .0 2. 0 .01 0 3. 3 

1 0 0 .0 0 0 0 0 . I 

14 0 0 .09 0 0 70 11. 8 0 0 ~6 1 

l 0 .l 0 0 0 0 1.98 0 .0 

16 0 0 0 0 0 0 0 . 5 0 

7 0 0 .26 0 0 .28 0 ---- 0 6 0 .02 . 

18 .2 0 0 0 2 . I 9 I.IO 0 • 4 .08 0 

19 0 0 0 0 0 .4 0 0 0 .01 .0 

0 0 0 0 .0 0 0 0 .0 .. 

21 .62 .17 0 0 0 0 0 0 0 0 .09 . 1 

2 0 . 8 0 0 .20 0 . l . 0 0 

2 0 0 0 0 . 2 .16 0 0 0 .05 0 

4 0 0 0 0 0 0 0 0 0 .1 

25 0 0 0 0 0 0 0 • 16 0 0 0 0 

26 0 0 0 0 0 0 .. 07 0 0 0 0 

27 0 .9 0 0 0 . 5 1.12 0 0 0 0 0 

28 0 0 .0 0 0 0 . 0 .4 .95 0 0 

2 0 0 0 0 I 00 2.29 0 0 0 0 

0 0 0 0 02 .61 0 0 0 

1 0 0 .02 . 1 0 

Total 1.92 1. • 1 .3 4 3. - .18 ,I 14.72 .76 .5 
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Table 5 Daily precipitation in the Big Spring s udy area Clayton County, owa water year 1991, --
Continued 

Day Oct Nov. Dec .. Jan Feb Mar Apr May, un,e July. Aug Sep. 

1teRC2 C'reek a ve a1nt Oaf 

I 0 0 0 0 0 0.62 0 0.01 04 ' 0.22 0 

2 0 06 0 0 .OS 0 0 0 0 

3 1.13 .42 . 1 0 0 0 • l .04 I. 5 
4 0 0 0 0 0 0 05 .02 .01 0 0 0 

Sr 0 .01 0 .26 01 0 4 .7 0 0 .01 , 
6 0 0 0 0 .02 0 0 
7 0 0 .0 0 0 62 u 0 .2 0 
8 .09 .03 0 0 .01 1.58 .20 I 2.44 

9 0 .12 0 0 . 14 .Ol .0 6 

10 .08 0 0 .0 0 0 0 01 0 0 

11 0 0 0 ~06 0 0 . 2 .96 .16 

12 0 0 0 0 . 2 . 67 0 .1 .17 1.2 
13 0 0 0 0 .02 .0 .04 .21 1 

14 .0: 0 .0 0 .02 0 . I .0 LO 0 I 0 
l 0 .0 .17 0 0 0 .0 12 0 . 9 

16 .08 .02 0 1 
17 .11 D .27 0 0 .88 0 0 .26 
18 ,02 0 0 0 .03 0 . l 7 .5 .0 .02 0 
19 0 0 0 0 0 .24 .1 0 
20 .29 .l8 0 0 0 .02 01 0 0 0 

21 .11 .07 .0 0 0 .05 0 .4 0 .20 
22 0 0 0 0 .9 .2 . 4 0 .0 0 
2 0 0 0 0 0 . l .... .2 0 0 .0 0 
24 0 0 0 0 0 .01 0 0 0 0 
25 a 0 0 0 0 .04 .01 0 0 0 .01 

26 0 0 0 0 0 .01 .OJ .0 0 0 
27 0 .27 0 0 2. ' 1.12 .0 0 0 0 
28 0 01 02 0 0 .77 .4 0 .70 
29 .07 0 0 .02 l. 20 0 0 0 
0 .0 . I 0 .0 0 0 

3 0 0 0 0 0 

'Total 2. 5 I 2 .4 .0 .66 ,9 9.06 4. 4 2 

Dally Preclplta on In he Big pr ng Sludy Area Clayton County, lo a, Wate'r Year 991 5 



Table 6 Daily mean discharge at site DCS. Deer Creek near Postville Iowa water year 1991 

Day Oct. Nov Dec Jan. .Feb Mar Apr , May June July Aug. Sept 

l .1 ' 0.2 0.21 0.1 O. l .38 0.48 1.4 0.60 0.28 0.30 0.18 
2 .l 21 . 1 . . 12 1. .44 Ll .41 .3 .18 

41 . 1 . l . 1 .11 .59 .4 .82 .36 .34 32 . 8 
4 .2 .24 .21 .18 12 .41 .66 .3] . 4 .33 .22 

.2 .23 . 2 .18 . l . 7 . 2 1. .27 .32 . 0 

' .2 .22 .12 1.0 .27 7 - '6 . 2 • 0 .20 
7 .17 .2 .22 . l . J 3 .2 .57 .26 .32 . - .20 
8 .1 ~23, .22 . ] 9 .14 . l . 6 ' .60 .32 . 5 .23 

2 .2 .23 I . 16 .7 . I . 41 .26 
l .2 2 2 . I .1 .44 .2 ' 

,, 
.2 ·-

11 22 .20 . 2 . I 14 .42 .4- . 18 . 6 4 .28 
12 .22 .2 .21 .. 18 .1 2.0 . 7 . l 7 . 4 .24 
I .21 .1 .17 . I . 1 2.9 .92 .19 • .9 
14 .21 .16 . I 0 .70 2 . 44 . 4 .3 . 6 

1 .19 .1 .16 .1 ' .10 .4 .I .3 4 .39 ~ 

16 • I . 16 .1 .11 1.7 .3 20 .29 
17 .17 . '6 .16 . 1 .94 -- . 0 .20 .22 
I .1 .17 .16 18 . 11 2 . 1.1 . 2 .0 19 .27 

I . I 7 . J 7 .17 . I 8 • ! 1 2.4 0 50 1 . i 8 .2 
20 .17 . 1 .1 .1 12 2.1 I . .41 . l .18 

21 2 .. 24 .1 ' 8 . 0 1.7 1.0 .37 . 9 0 
22 .18 .23 .l . 1 . 4 2.4 1.0 • 6 .57 .2 .0 .20 

2 . 7 .20 1 . l 2 1.0 .5 . 7 0 .22 

24 .17 .21 . 1 1 .1 1 7 .62 .3 • 0 _7 . 0 .2 
2 7 .2 .18 .16 .16 1.2 . 4 • 7 . ... 7 .20 .2 

26 .17 . I • .26 .1 • 6 .4 .4 l . I . 7 . I 
27 .20 .27 .42 .16 J 27 2.5 .2 .- 4 .6 . l ·-
2 .2 .22 .20 .1 . 12 l . 90 •· 4 . 0 .2 .19 

2 .23 .] . 0 . 16 .7 2 . • 4 . 9 2 .18 .2 

0 .23 . 1 . I -. 2.4 .95 __ 7 
1 

'I 1 .14 . 5 0 . 8 

36 Hydrologl·c Data for the B g Sp,rlng B.a In Clayton County, Iowa Water Vear 1991 



, 

Table 7 Onsite determinations of selected water quality consti uents at surface-wat1er sites in the 
Big Sprin,g study area Clayton County, Iowa water year 1991 

[ft3/ , cubi feet per e ond; /cm, micro 1emen pe c nC m -1 -r l 25 de 
--. m1 ing data) 

Dale 
Time 

(24•hour)1 

Instan­
taneous 

discharge 
(lt3/s) 

:Spec f c 
conductance 

(µSiem) 
pH 

1(un1ts) 

'Waler a:1ssolv,ed 
temperature oxygen 

(Q'C) (mg/L) 

· it DCS D r r k near Po tville (fig. 2) 

L0-03-90 0 0 

11 .. -90 1015 

12 05 90 1300 

1-0 -9 1 1030 

02- 6-91 130 

91 16 0 

03-06-91 09 5 
03 18-91 [3 
0 19-'91 15 0 

0 -26-9 l 16 0 

03 .. 27-91 o- 0 
4-04-9 1030 

04-22~91 I 50 

0 -01-9 l 04 
05-30-91 1230 

-0 -9l 08 0 
06-15- l 130 

- 0 ... 91 1155 
07-02-91 0 

0 -06 l 

0 .. Q -91 0920 

09-04-9 I 0900 

10-03-9 1220 
03-06 l ] 0 

3~L ,- l ] 40 

0 -I ... 1 13 I 

. 4 

.19 

.18 

l 

1.7 

L 

1.9 

4. 

.8 

3.6 

. 4 
I 

1.4 

l.4 

.3 

. 8 

.~ 2 

29 

.49 

.20 

660 

.69 

70 

'50 

47 

42 

561 

4 7 

6 

5'9 

532 

4 

76 

2 

7 

523 
4 

7. 
7.8 

7. 

7. 

7. 

7.8 

7.7 
7.2 

7. 

7. 
7. 

7.8 

7.7 

7.7 

7.6 

7. 

7.3 

l 

2., 

~-
1.0 

l.O 
5 

4.0 
6.0 

l I . 

12.0 

10.0 

15.0 

7. 

1 .0 

11.0 

20. 

17~0 

I . 

I 

14.0 

I it , B OGD , onamed _ re near· Luana ( g. 2 

.20 5 8.1 17.0 

7.6 .5 
.4 4 76 1.0 
.9 05 7. 

6 .... 

12.0 

. I 

12.2 

2.2 

8.5 

10.0 

12.6 

ll. 

8.4 

70 

7.2 

9 

7. 
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Table 7. Onsite determinations of selected water-quality constituents at surface-water s·tes in the 
Big Spring study area, Clayton County, Iowa, water year 1991--Continued 

lnstan-
taneous Spec'f1c Wat,er 

Time discharge conductance pH temperature 
Date (24-hour) (ft3/s) (µSiem) (units) (OC) 

it BOOGD nnamed C - k near uana (fig. 2 - nu.nu d 

03-21-91 1230 
04-04-9 1 00 

' 23-91 1130 

0 02-91 12 0 

0 - 0-91 1045 

06-06-91 I 30 

06- ,5-91 1135 

06-16 91 1 10 

06-20 .. 91 1430 

07-01-91 1330 

"8-06-91 1300 

09-23-91 1200 

10-03-90 1410 

10-13-90 9 0 

11-08-90 15 

12-05-90 1215 

01-07~ I 145 

02-05-91 10 0 

-0 -91 I 00 
-18-91 11 0 

03-19- 1 10 -0 
03-21-91 11 

0 -27- 1 1 l 

04·04-91 0900 
04-2 -91 1445 

05-01- l 141 

05-14-91 14 0 

1.1 
.91 

2.3 

.0 

.44 

1.5 

0 

15 

3.2 

.97 

.11 

.35 

614 

694 

765 
71 

793 

792 

350 

99 
773 

760 

741 

756 

7.6 

7.6 

7.4 

79 

7. I 

7.3 

7.5 
7.6 

7.8 

7.5 

9.5 

14.0 

.0 

11 .0 

13.5 

1 .5 

20.5 

19.0 

90 
20. 

1 .0 

14.0 

ite RC2, Robert c ·ree above aint Olaf (fig. 2 

6. 600 17~0 

636 J .0 

.l 7. 2.0 

.96 81 7.6 0 

12 62 7.4 

~ l 700 7.4 1.0 

3 512 _ 1 • 

3 578 .7 1.0 

1 4 52 7.6 1.0 

10 546 .0 I. 

162 _.,. 

l .0 

7 6 0 7. ,.0 

99 650 7.2 ., 0 .0 22.0 ..... 
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Dissolved 
oxyge.n 
(m,g/L) 

--
11.8 

1 3 

9.0 

9.7 

7.5 

9.0 

1 . I 

6.4 

4. 

13. _ 

10.6 



Table 7 Ons1te determinations of selected waterwquaU constituents al surface-water si e n the 
Big Spring tudy a ea, Clayton County, Iowa a er year 1991 .. -Continue 

In tan-
'laneou · Specific Wa er DI olved 

Time di arge conduc an1 pH 'te1m.peratu oxygen 
Date (24-hour (tt3J's) i(µ · /cm) (U II ) 

I (mgfL 

• ntinu a · ·am 

09 5 I .5 

0 1 

0 0-9) -l 5 0 l 

- 6-9 16 0 4 - 7 ... LO 

l -91 2 1. 1. 

0 -15--91 79 I 7.6 0. 
-] .. 91 10 10 l 7. l 
~16 .. I 0 7. l 

0 -20- 9 7. .0 

7-02 l 71 . . 0 

08- · - 17 .2 7. I . 1 
1 15 0 . 1 7 7 J 

-16-91 l ., 

Onslte D■termlnat on - of1 Se cted Wale -Qual ty Con tltuenl at Surfac&-Wa'ler s1· a n lhe Big Spring Study Ar 81 39 



Table 8. Selected nitrogen, phospho,rus, and carbon species at surface~water monitoring s;tes in the 
Big Spring study area, Clayton County, Iowa, water year 1 '991 

[Total con tiluents in milligram per liter. . , nicrogen; P. pho phoru , C carbon~ .... data not collected· <, les than indicated detection limit] 

Date 

10-03-90 

11-08-90 

12-05-90 

01-08-91 

02-06-91 

03-05-91 

03--06-91 

03-18-91 

03 19-91 

03-26-91 

03 .. 27-91 

04-04-91 

04-22-91 

05-01-9] 

05-30-91 

06-06-91 

06-15-91 

06-20-91 

07-02-9 I 

08-0 -91 

Time 
(24-hour) 

0830 

1015 

1300 

1030 

1300 

1630 

0945 

I 00 
15 0 

1600 

0930 

1030 

650 

0840 
230 

.30 
013 

1155 

0850 

0 ·· 00 

09-0 -91 920 

09-04-91 0900 

Nitrite pl us 
nitrate, 

total 
(as N) 

Organic Orthophos-
Ammon.ia , nitrogen, pho,rus, 
total (as N) tota (as N) total (as P) 

1te DCS, Deer Creek near Postville (fig. 2) 

2.5 
3.4 

3.7 

3.5 

3.3 

3~9 

9.7 

7.3 

6.9 

12 

8.9 

5.2 

9.2 

12 

7.4 

4.6 

.80 

7.0 
3.2 

.0 

2.5 

2.2 

<0.10 

< .10 

.10 

< .10 

< .JO 

1.0 

.30 

.20 
") ·-

< .10 

.90 

< .10 

< .10 

.10 

.40 

. 10 

< .10 

.10 

< .10 

< .10 

.10 

.10 

.J 

1.0 

.20 

.80 

.20 

.30 

3.2 
.90 

J.l 

l.l 

1.0 

2.2 

.40 

. 0 

.50 

2.1 

17 

.20 

.60 

~40 

.50 

.0 

.50 

0.20 

< .10 

.20 

< .10 

< .10 

.50 

.20 

.20 

.20 

.10 

.50 

< 10 

.20 

.20 

.40 

< .10 

.40 

.20 

. 10 

< .. 10 

. 20 

< .10 

Site BOOGD . nnamed Creek near Luana fig. 2 

10- 3-90 1220 9. ' .60 2.7 .40 

0 -06- 1 l 0 4; . 0 .70 .30 

0 -18-91 1140 I < . IO .60 .20 

0 -1 - 1 l 0 14 < .10 1.0 .10 
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Organic· 
carbon to,tal 

(as C) 

6.3 
,, 5 -· 
6.0 

3.4 

2.8 

4.5 

8.2 

7.4 

69 
7.7 

12 

5.0 

7.1 

5.4 

11 

2.5 

16 

3.6 

2 . 

l .7 

5 . 

3.8 

10 

3.9 
2.4 

3.2 
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Table 8 Selected nitrogen phosphorus and carbon species at surface-water monit1oring sites in the 
Big Spring-study area Clayton County; Iowa water year 991- Continued 

Ni'trite plu 
nitrate1 

liime total Ammonia. 
Date 1(24 ... hour)1 (,as, N) total (as N) 

.· deBOOGD nn edCre kn 

03-21-91 12 'O 

04-04-91 130 

04-23-91 1130 

05-02-9 12 0 

os .. 4,,09 91 1045 

6 .. 6-91 1430 

06 15- I 1135 

06-16- 1 ]410 

06-20 · l 14 0 

07-01-91 1330 

06-91 l 00 

09-2 9,1 2 0 

10-03- 0 1410 

10-13 90 19 

11-0 -90 1 00 
12-05-90 12 5 

01 07-91 1145 

02-0 91 10 
03-06-91 1 1500 

0 -1 .. 9,1 1100 
03-1 --91 0 

03 2 t-91 l l 

03-27-9 l l l 

04-04-91 0 0 

04-2 @91 1 
-

0 -01- · l 141 
05 4-91 1400 

17 
22 
26 
27 

.. 6 

26 

15 

24 

24 

24 

I 

17 

ite R 2 Rob · rt 

2.9 
2.2 
2.2 

.4 
,.0 

3. 
11 

12 

13 

16 

16 

22 
t 

I 

< 0.10 

< .10 

< . .10 

.10 

.20 

< 10 

< .10 

< .10 

.10 

< .10 

. I 

.1 

,.. .10 

< .lO 
< .10 

< .IO 

.20 

LO 
l.O 

1.2 
.6 

. IO 

< .IO 
__ Q 

Organic Orthop OS• 

n troge1n, phorus, 
total (as N) lo al ~ ) 

. rLuan (fig .... ) .. ontinu d 

0.50 
20 
.20 

< .JO 

2. l 

l. 

1. 

2.1 

l.l 

.4 

.10 

< .10 

" 0 

< .]0 

. 20 

0 

.2 

.10 

. 0 

. 0 

.10 

< .1 

aint Olaf (fig. ) 

. 0 

.60 

.10 

• 0 l 
L3 .6 

I. . 0 

2. 
2. .40 

l. . . 0 

.60 .20 

.50 ·-
<. 

. 0 . 0 

Organic 
carbo total 

(a,s C) 

1.9 

..... 

.... 
~.7 

7., 

3.3 

1.1 
4 

34 
2.1 

3 ... 6 

.2 

.1 

2.7 

6 . 

7.7 
11 

.7 

.7 
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able 8. Selecle1d nitrogen phosphorus and carbon species a urface-water monito 1ng ites the 
· ig pr ng study area Clayton County lo,wa water year 1991--Co ta . ued 

Date 

- - 1 

- I 

1 -

- -
-I -

7- -- l 

,-0 - I 

-0 -
9-1 - .J 

me 
(24-hour) 

. 1t 

0 

I 

17 0 

I 

11 0 

Nltri e p u 
nltr te 

total 
(a ) 

2 R b rt 

7 

1 

1 

1 

I 

4. I 

.J 

.4 

Ammonia 
total ( . N 

< .I 

< .10 

... 0 

<. 0 

. I 

..... 0 

.. 

. 0 

Organ c 
nltrog · n, 

total (a 

ai 01 f fi 

1.1 

--

• 

I. 

l. 

.4 

... I 

Orthopho -
phorus 

t tal ( P 

t u 

.60 

·- 0 
. 0 

·-

< .I 

... 0 

. 0 
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Table 9 Select,ed herb'cides a surface• a e1r monitoring sites i ' e - ig Spn g tu _, y rea 

Dal 

10- -
I 

l 

01 I 

l 

0 - l 

0 ... - I 

0 l 1 

0 - 1 - 1 
0 .. I 

Q, 7- 1 

1 

- - l 

0 -01- l 

0 91 
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-20-9 

- l 
9, 

10 03 9 

91 l 
3 .. i: - I 

0 - I ·- ·I 

Tl e 
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I 0 

I 
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1 I 

I 

l _O 

1 0 

0 
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11 

0 0 

. 92D 
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13 0 

I I 

l 0 

~ . l 
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< .1 

< IO 
.1 
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·< .10 

1 

. 10 
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,<: .10 

<.20 
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< . 
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< . 

< ., 0 
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< .10 

.10 

< .1 

.1 
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< ~l 

< 
.1 

<. I 

<. l 
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. I 

. l 
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.l 

.1 
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.1 

. 1 
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Table 9. Selected herbicides at surface-water m,onitonng sites ,in the Big S,pring study are,a Cl.ayton 
County, Iowa, water year 1991--Conrnued 

Tme 
Date (24-hour) Alachlor Atraz1ne ,Butylate Cyanaz.lne Metolachlor Metribuzln Tffl ral n 

0 I l -- -
-0 - I 
'-2 -91 

0 - 2- l 

~ I 

06-06-91 

0 -1 - 1 

0 -1 l 

0 --0-
07- 1-

0 - 6-91 

1 -03- 0 

11-0 -9 

12-0 . -90 

Ol- 7- I 
02- 5 .. 1 

- 1 

0 -1 - l 

0 -1 - l 

- J-

0 -21-9 , 

' - 4- l 
04-_ - I 

0 - ·t-9I 

0 - - I 

- 0- l 

- - I 

06-06- J 

06- ' l 

0 - I -9 1 

12 
I, 0 

11 

1 

10 

11 5 

410 

l 

12 

1 10 

l 

1215 

l 4 

1 

I 0 

11 

1 l 

0 0 

144 

l 15 
' -0 I 

094 
14 5 
l 0 

224 

0 0 

< .1 

<. I 

< .I 
< _o 
< 0 

1.2 

.1 

< .10 

< .1 

<. 

<. l 
< .1 

< .1 

< .10 

< .10 

<. l 
<. J 0 

.2 

< I 

<.10 

< . I 

< .1 

·< .20 

I. 

9 
. I , 

. I 

.. 

0.2 

. 1 

.... 8 

. 7 

.52 

1.1 
9 

4. 

1.7 

.7 

.9 

it R 2 Ro rt 

< .10 

,< .1 

.12 

. 7 

.13 

I 

. 6 

. l 

..... 

. I 

... 
I . 

I. 

.7 

L 

20 

<0.10 

<. 0 

< .10 

<. l 

< . I 

< I ' 
< .1 .· 

<. t ' 

< .10 

<.0 

< .10 

k bo 

< .1 

<. l 

<. 
< .1 

< .. 10 

<. JO 

< .10 

< .IO 

< .IO 

<.10 

< .10 

< .1 

<. 

< .10 

< . l 

< .1 

< . 10 

< .10 

< .l 

< . l 

<. 0 

< .10 

.11 

.21 

. 1 -

l. 

I 

< .10 

<0.10 

< .1 

<. l 

< . 

< 0 

< .l 

.15 

<. l ' 

< .10 

< .10 

<. 0 

m Olaf fig. 2 

< .10 ,< .10 

< ,,1 < .1 

< .10 < l 

<. lO < .10 

< .10 <. 

<. l < .10 

< .1 <. 10 

< .10 < .10 

< .10 < .1 

<. l < . 
<. < .10 

< .10 < 10 

<. LO <.20 

.4- <. I 

.17 

. I l .11 

. l.~ 

.o 4. 
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Table 9. Selected herbicides at surface-wiater monitoring sites in the Big, Spring study area, Ctayton 
County l'owa water year 1991--Continued 

Time 
Date (24-ho1ur) Alach lor 

06-1 -9 0910 

0 -1 -91 0830 
06-20-91 0955 

07-02- I 1600 
08-06-91 1700 

09-04-91 I 30 

09- I 6-9 l l -0 

.6 

..... 

.35 

< .IO 

<. I 

<.20 
.l 

Atrazine 

l 

6. 
2.7 
. 71 

.4 

Butylate Cyanazlne Metolachlor Metrtbuzin Tirifluralin 

< .l 

<.l 
<. I 0 

< ,10 

< .10 

< .10 

< .10 

2.4 

2.1 

.2 

< .10 

< .10 

< . 10 

< .10 

6.7 

4. 
.50 

< .10 

< . 10 

<0.1 

< . 

< 10 

< .10 

<. 10 

< .10 

< .J 

<I 10 

< .10 

< 10 

< .IO 

<. LO 

< .10 

< .10 
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Table 1 O. Daily mean discharge at site L23S,, Silver Creek near Luana, Iowa water yea 1991 

[Di harge in ubil: feel per ondj 

Day Oct. Nov. Dec Jan Feb Mar. Apr May June July Aug., ept 

1 069 0.56 0. 2 0.41 0.80 4.7 6.9 7.1 4.2 1 4 1.2 
. 9 .5 ~49 .52 .41 1. 4.1 .0 6~4 1 5 1.2 

• 2 .4 . 9 1.0 3.0 .4 5.7 29 1 6 ~.5 
52 30 .52 .80 2.4 : . J 5.5 2.3 1.8 1.6 

.76 .52 .22 2 .3 2.0 2.4 5.4 I 2 1.5 1. 7 1.2 • .._ 

6 . 71 .5 .27 .52 .38 .0 .l 4.8 1.4 _.O 1.2 
7 .69 I - 2 .40 • 3 . 8 1.4 1.6 .9 4.' 1.4 2.5 1.1 

6 .52 .50 .56 .3 .97 2.1 4.4 .3 .4 6.6 .2 
.64 .52 .s . 6 . 8 1.,0 -.7 .7 1 . . I 2.4 

10 .64 .52 .56 . 6 • 6 .0 3,.9 3.2 2.4 1.2 2.1 2. 

11 .64 .52 . -, .5 .3 . 0 2 . 2. 1. 2.1 __ a 1. I 

2 .64 .2 .60 .52 .36 2.2 21 1.9 I 6 .0 50 
13 .64 . 2 .6 . 2 .0 21 6.9 1.4 I . 1.7 .9 
14 .64 . 2 . 0 .5 . 33 7 . 7 350 1.2 1.,6 4.1 
15 2 . 60 1.9 I 3 . I 4 1 I. 16 4 . . ... 

16 .64 .52 • 0 .49 2.1 1 . I -- 1. L7 3. 
17 .. 52 .60 .48 . 35 3.7 I .9 2 . I l.l .2 --18 .64 .52 .60 .4 . . 6 76 8.0 .7 12 .3 0 __ 4 

19 ,,60 .55 . 0 4 7. - 1 9.5 11 l.J 1. 2.0 
20 .5 2 .60 .45 .31 9.2 .4 10 I I l.6 0 . 

2 . 56 . 2 .6 . 1 6 . 3. . I 1. 1.7 2.0 
22 . 6 .5 .60 .4] .3 76 .0 .2 1 1 1.6 .0 
23 . 6 . 52 .60 .4 I I 7. • I 77 I .- 1 . 2. 
24 .5 .60 .41 7.6 6. l 4.7 7.1 l. ... J .4 1.9 
25 .6 6 .9 I .., 5. 6.6 1.2 I. 1.6 . ·- .. 

2 .56 ,, .3 . 3 5.7 5 . 7.5 -.2 ·- 1. I., 
27 .5 .4 . 9 11 l 6.0 5.7 J.l ] . 1. 
2 . 6 . 1 .4 7.1 7. l 1.5 I. 1.6 
29 ~5 .52 .48 .2 l~ ., 

1. 1.6 ·-
30 .6 .52 .. I . 5 .5 10 17 .0 I. 1.2 6 

J . 6 2 9 1.6 1. 

46 Hydro,loglc Data for the B,lg Spring Ba f.n, ,Clayton County, Iowa, Water V,ear 19,91 



Table 11 Daily mean dischar1ge at stte BOOGD Unnamed Creek near uana, Iowa water year 1991 

Day Oct. Nov. Dec J,an.. Feb Mar Ap~ May une July Aug Sept· 

1 0.07 0 0 0 0 0.18 I. .9 4.1 1. 0.16 0.0 .I 

2 .07 0 0 0 1.4 .2 . l .3 1. . 5 .01 

.11 .0 0 0 03 l.0 2.6 .7 . 9 .1 6 
4 .06 .02 0 0 0 0 .2 2.1 .76 .Ol 
5 .. 12 0 0 0 0 1 I 3 2.5 1.8 .75 .11 

• 6 ..18 0 0 0 0 .0 .75 2.1 1.4 .7 .1 0 
7 .15 0 0 0 0 .02 .6 l. 1.2 .74 .14 0 
8 15 0 0 0 .02 .67 1.4 .98 .69 L6 0 

9 .15 0 0 .2 1.5 1.3 . I .6 1 .27 2 .. 1 

10 . 15 0 a 0 0 .0 I 0 LO .90 .7 1 14 .0 

11 18 0 0 0 0 .. 36 . 9 .86 .7 6 . 1 .01 

12 181 0 0 0 0 .1 6.1 76 .66 1 .. 5 .0 21 

13 . 3 0 0 0 0 .0 12 .4 1 • I. . 7 .i6 
14 .. 05 0 0 0 .0 I I I L4 0 . 06 2 

I 

15 .05 0 0 0 0 .04 9.7 L 100 . .5 .0 1.7 

16 .03 0 0 0 0 6.8 I.I l7 .5 • 5 L' 
17 0 .06 0 0 . l l.i . 2 I •4 . 9 
18 .04 0 0 0 0 . 7 . 9 l.8 0 I 9 .0 .7 
19 .04 0 0 0 l.9 ,.7 l.] 4.2 .01 .6 
20 .03 0 0 0 1.3 7 . l 0 .48 

21 .02 . 07 0 0 0 1. 2 . . ·.· 2 2. --6 ,4 I 

22 . 02 .0 0 0 0 .77 2 .. 1.9 l.9 .26 .0 .44 
23 .02 0 0 4.2 2. 1.9 1.5 .0 . 7 
24 .02 0 0 0 0 .7 1.6 l. . I .0 2 
2 .03 0 0 0 0 20 1. .7 1.2 .20 : 2 

26 .01 0 0 0 I. 1. .1 1.2 . 18 .0 '>7 ..... 
7 . 04 0 0 0 .2 4. 1.6 1. ... .21 

.0 0 .5 2.2 ]. 1.1 .21 
29 . .02 0 0 .. 4 7.6 7. 1.1 ,_ 7 21 

0 0 0 L9 5.7 11 1.0 .2 1 
l 0 0 0 l 7 . l 

Dally Mean Dh;cl ·arge at Ste, IBOOGD Unnamed Creek near Luana 110 a, ater Y'ear 1991 47 



Table 12. Daily mean suspended sediment concentration and daily suspended-sedi,ment l'oad at site BOOGD 
Unnamed Creek near Luana Iowa, water year 1991 

[Total ediment lo d rounded to three ignificant figure · .... -. data not available to calculate alue ] 

Day Oct. Nov. Dec. Jan Feb Mar.. Apr,. June Ju y Aug. Sept 

Daily mean u p oded- edUDent concentrat1on, in milligram per liter 

l --· --- 26 50 598 JI 2 147 76 
2 .,. _ _, ---- --- -- 29 30 512 141 146 73 

--- 31 15 423 156 143 126 

4 --- _.,po_ 26 I 04 137 141 10 

5 3 26 188 114 34 

6 
__ _. 

42 1 150 ) 3 l 2 

7 48 13 36 108 143 

8 --- ... _ 92 l 32 107 190 

9 ---- --- 4 17 3 1 l 1 660 

10 ..... 25 17 27 1 l 11 202 

11 6 16 257 430 ll 207 

12 ----... .,_,_ 25 409 320 472 21 116 1~91 . 

13 ~-!9 21 73 993 697 207 115 4 

14 -- -- ·---- 17 461 7 2170 2 0 113 1 4 

15 ........ 2 4 9 3 0 22 112 0 

16 9 0 2 156 2 }_6 9 

17 --- --.... 30 27 164 5 172 12 96 

18 --- --- 6 22 2,040 '17 146 110 103 

19 --- 1 . 26 171 77 139 107 9 

20 
. 

66 14 226 60 1 0 67 -- ---

21 --- _g 14 -50 62 147 ) 6 

22 707 4 290 1 117 48 

23 2 _, 19 4 166 105 7 

24 -- 9 13 292 l 96 63 

25 --- 8 1. 00 207 67 

26 --- 26 7 708 222 94 7· 

27 --- --- 2 l 24 47 216 71 

28 61 54 21 2- 89 66 

29 6 1,070 ] 90 154 84 7 

30 ,1 6 l 2 10 l 0 48 

31 -- --- 25 62 146 79 

48 Hydrologlc Data tor the Big Spring Basl'n, Clayton County, Iowa Water Year 1991 
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Table 12. 

Day' 

l 
2 

3 

4 

5 

6 

1 

8 

9 

10 

11 

[2 
3 

14 

15 

16 
17 
18 

19 

20 

.21 

22 

2 
24 
25 

26 

7 

8 

29 
30 

l 

Total 
measured 

Daily mean suspended-sedlmenl concentration and daily suspended-sediment load at site 
BOOGD, Unnamed Creek near t.uana, Iowa water year 19911--ConUn ued 

Oct Nov_ Dec. ,Jan F,eb Mar. Apr May June, July Aug ept. 

Dail uspeoded- ed1m nt load in to 

0 0 0 0 0. '9 0.53 6. 0. 4 0.06 0.01 
0 0 0 .09 .26 4.6 .39 .06 0 

0 0 0 .09 11 .1 . 7 07 .19 
0 0 0 .07 07 .7 .2 .06 0 

0 0 0 0 07 .. 19 .9 .23 .04 0 

0 0 0 0 . 8 9 " 7 .20 .04 0 
0 0 0 .0 Ll .22 05 0 

a 0 0 0 .18 .86 .91 0 

0 0 0 .19 .06 .74 .21 .09 31 

--- 0 0 0 0 .0 .OS .66 .24 04 .0 

0 0 0 0 . 6 .04 . l .3 .03 .01 
0 0 0 0 0 12 .61 .8, 95 .03 254 
0 0 0 0 2.3 '9.,0 2.6 .70 .02 
0 0 0 0 0 15 1 1,060 5 .02 .82 

-- 0 0 0 0 0 .20 030 3 .02 .24 

0 0 0 0 0 .55 .24 75 32 .02 .30 
'!!!!"!'~-- 0 0 0 .03 .39 ~47 2.4 .2 .02 .2 

0 0 0 .14 .JO 11 .92 .l .01 .22 
0 0 0 0 I. .42 .54 .14 0 . l6 
0 0 0 0 .26 J .57 .5 . 12 0 .0 

0 0 0 .10 .11 .5S .10 .0] .0 
0 0 1. .09 L .29 .1 ) .01 

0 0 0 0 1.4 .11 . l .IO .01 
0 0 0 0 .28 ,10 ~ .6 .10 . 1 5 . 
0 0 0 0 .16 .03 l 11 .01 .0 

0 0 0 0 13 .02 9.7 .ll .01 .o 
0 0 0 0 3 .16 1. - .12 .01 04 . 
0 0 0 0 6 3.6 21 .o - .04 
0 0 0 .4 2 11 .01 .0 

0 D 0 0 . l16 1..1 4 
-

. - 1 .0 
0 0 .12 ~ 7 

0 0 0 0 D 9.76 70 197 130 10.8 1.77 2 

Su -1P&nded1·Sedlmant Concentration and Load a Site BOOGD , Ulnnsmed Creek n a~ ILuana, 10 49 



Table 13. Daily mean discharge and specific conductance at sit,e RC.2, Roberts Creek above Saint Olaf. 
lowal water y·ear 1991 

[--- data not vailable to calculate mean1 value · water-quality instrumentation was r moved from November 27. l 990~ to March 20 1991 and 
in. trum1ent heller destroyed by flo don June 15~ 1991 J 

Day Oct. Nov. Dec. Jan. Feb. Mar: Apr. May June July Aug. Sept .. 

Dady mean dischar.ge in cubic feet per . econd 

1 3.6 2.9 1.9 0.20 0 0.70 45 102 116 3, 1.4 0 
2 3.0 2.9 1.7 23 0 1.5 40 84 96 27 .85 0 
3 4,.8 3.3 1.5 .17 01 10 35 71 78 20 ~72 .89 
4 7.6 3.· 1.0 .14 .01 18 33 66 63 18 .90 .l8 
5 5.7 3.5 .,80 .. 12 .01 15 30 65 52 18 .56 .01 

6 3.8 3.4 .s,a .14 .02 3 26 7 46 16 .20 0 
7 3.2 3.2 .70 .12 .03 29 23 58 42 15 -28 0 

2.8 3_2 .75 .. 14 04 19 26 .52 38 13 22 .03 
9 2.7 3.3 80 14 .05 13 83 51 35 12 17 .07 

10 3.1 ' .8 .. 3 .13 .05 13 56 44 39 11 4.5 0 

11 3.2 3.8 .85 . I 7 .04 15 43 41 43 12 2.2 0 
12 3.0 3.5 .85 .15 .04 32 18,7 37 34 23 14 105 
13 30 3.1 .80 .15 .0 20 342 85 28 15 ~ 7 59 
14 3.6 2 .70 14 .02 10 272 

J 

58 Ill I .55 3S 
15 2.9 3.6 .60 .15 .02 20 196 44 7 090 '9.4 .40 41 

16 2.7 .2 .62 16 .03 21 141 40 435 9.0 .22 24 
17 2.7 2.9 .64 .13 .04 19 108 38 204 7.7 .SI 14 
18 2.8 2.9 .56 . 14 .06 70 2 61 143 7.5 1.4 12 
19 2.8 3.0 .45 .15 .08 6 103 56 IJO 7.3 .23 II 
20 29 ~- ,. 2.8 .50 .10 .15 103 108 45 0 6,.4 .13 8.6 

21 36 1 .30 .08 .40 100 4 41 78 5.6 .26 8.2 
22 .4 3.2 .21 .06 .50 71 74 40 69 4.9 .22 8.0 
23 2.9 .0 . l 7 .04 .0 171 70 37 6 3.6 .16 6.8 
24 2.8 2.7 .17 .03 .45 117 63 39 55 2.8 .15 6.3 
25 2.7 2.5 .21 .02 .43 80 52 3 50 2.1 .11 6.8 

-6 
__ 7 2.7 .25 .02 .40 65 49 7.7 47 I. 7 .0 6.5 

... 7 2.7 2.6 .22 .03 .40 137 117 56 42 1.4 • 6 5.5 
28 2.6 23 .24 .0 .50 112 9 6 38 1.8 .06 5.1 
29 2.6 2.2 .27 .0 76 l68 72 36 3.8 .05 5.0 
30 2. 2.5 .30 .02 0 150 225 33 3.4 .05 3.9 

I 6 .23 .01 136 1.8 .03 

50 Hydro ogle Data for ·the Big Spring Basin, Clavton County, Iowa, W'ater Year 1991 
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Table 13._ Da'ly m11e,an discharge a d specific conduct nee at i e RC2, Robert Cree above 
Saint O af lo a wa r ea 1991I--Contin ued 

Day Oct Nov D C Jan Feb ar Ap. ay Jun JU'ly Aug .. 

Da i6 , ond . de ,p llll pr 

l 6 7 11 7 67 
2 6 . -

77 7 7 l 2 

3 6, 7 722 7 I. 717 

2 70 7 

5 0 7 I 7 

67 - 7 

7 76 67 7 1 7~7 
2 

91 7 7 711 

08 7 71 97 

11 701 7 7 71 
7 7 7 7 

75 767 7 7: 
7 __ 

14 77 7 7 ~-
15 4 7 

6 6 - I 7 7 .. 1 
7 685 727 7 
8 676 717 7l I 

__ ,.. 

19 7 711 

20 7 7 71 7 7 

1 67 70 7 , 

22 6 - 0 7_ 

:3 7 1 

24 I 17 

2 -.... I 6 7 

26 71 5 

27 7 ·-- 2 . 6 72 
28 71 2 5 71 
9 715 --- 7[ 6 , 1 

30 71 7 
1 7 "l -

p 



t hie 14 Daily median pH a d mean water temperature a sI1te RC2, Roberts Creek above 
Saint Olaf Iowa wa er year 1991 

[pH und 10 near ne-t nth umt , d tore r un d l n are l ne-hal gre · --. a n I · ail ble to lcul te mean o median 
Jue ·, at r-qual i i lrUmentaU n w . · rem m m r 27 I t ~ h O. l 91 nd in · rument helt rd LrO ed by flood on 

Jun I , I I] 

Day Oct Nov Dec. Jan Feb Mar Apr. ay Ju e uly Aug ept 

II d1a pH " -_dard u It m lD 

I .0 7.9 8. .4 -·-
.0 7. 7. --- --- -

3 I 7 7.7 .2 

. I 7.4 ---. 
• I 7. .4 8. .2 

6 7. 7. --- ·- ·-
7 1. 7. ---

7.7 7J 
9 7.7 7. • 

0 7. 7. --- -

7 7. .1 .4 

2 0 7. .1 

13 7. ·-
I .0 7 .. .4 ---
I 7. -- --

16 7. 7. .4 . I ---
7 7.8 7. .~ ·-

l 7.7 7. ·-- --- 8." --- ---
19 7.7 7 .. --- --- I 

,.,.._ . 

20 7~7 7. 
___ _.. 

21 7.7 7. 8 ---
22 7.7 7. • 

23 7.6 7. 4 ---
'4 --- __ ,.. 76 

25 --- 7. ,_._~ . 

2 7. I --- ---·- • 

27 7 ---- . I ---
2 --- .. I .4 

29 .0 --- .4 1 ---
7.9 ~--~ 

l --- ....... ,... __ 

52 Hydrolo le Data tor the Big Spring Ba n Clayton County Iowa, Water Vear 991 
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Table 1,4. Daily median pH and mean water temperature at site RC2 Roberts, ,Creek above Saint Otaf, 
,Iowa water year 1991-Con inued 

Day Oct. Nov Dec Jan. Feb ar Apr ay June JU'ly Aug. Sept 

o.n- man ater tem pe ature mdeg 

1 16.0 .0 7.0 .0 2 , .0 

2 .0 .s 8. 9.5 .5 
16. 10. .5 10.0 10.0 21. 

4 13. 7.5 10. 
-

I . I 
s I - IO 11.0 I .0 , 

19.0 4. 11.0 .0 .5 
7 6.5 1 . 2O.S 

12.0 1.0 I I. 12 5 21.0 
9 10.5 2. LO l . 21.5 .-&ea 

10 9. 0 0.0 17. 21. 

ll 95 3.0 - 0 19 0 L · 

12 10. 3. 22.0 .0 
13 10. .0 2 . 
I 12. 5.0 7.5, 22.0 

I 10.5 I .5 

16 l .0 .5 1 2. 
17 14 5 8.0 2 .5 
1 10 6.0 1 . 1 0 
19 .0 I 5 I L5 14.0 

20 7.5 6.0 I . I 17.0 

21 9. 11. 11.0 ,' ,_ j 

2 7.5 .5 IL: 
23 6.0 .5 l l. 24. 
24 . 0 10 . 24.5 

25 0 I . 24.5 

26 11.5 11.5 ~4. 
27 5,.5 t . I .0 27.0 
28 2.5 70 14. .• iO.O __ .., 

29 1.0 15.0 I. 
0 l.S I 2 .0 
1 6.0 220 

DaUy Mad an pH and M _ n W 1 r Tamp ~ · ture ,a Sit RC2 Floberta C k ave S Int, 01 f ,
1 

Iowa 53 



Table 15 .. Daily ,mean suspended-sediment concentra ion and daily s spended-sedimen oad a site RC2, 
Roberts Creek above Saint Olaf Iowa, water y,ear 1991 

[---. d n t 1 11 bl t aJ ul t median v Ju · totaJ iment I ad round d l three igni cant gur ] 

Day Oc ov. Dec Jan F,eb. Mar .. Apr .. ay June July Aug ep. 

D II man u dd diment 0 ntrat1on< in mil 1gra p r Ii er 

15 - 2 I 34 

- 51 7 1 63 46 

I 10 2 5 157 1 7 109 5 

L7 I 27 . .., 6 I 166 3 ... 
I 2 ]~ 6 5 71 119 70 

17 - 1 I 7 0 7 2 

7 ] 1 2 6 9 76 =9 
l 9 24 7 7 I 
_) 1 7 1 I 1 7 4 

16 2 76 10 76 

11 1 6 6 I 100 7 · 7 .. " . -- -
1- I I 17 l I 1 117 7 

7 I 17 4 7 _o 
I I 1 17 I . - 6 ,.;,7 7 - --
1 2 7 1 7 172 2 2 40 7 .. 2 

J 0 7 l . 17) 77 7 9 

17 2 I 1 - 8 1 9 30 

J 24 2_ 1 - 1 II 0 l 

1 2 2 I - 4 l 7 I I 69 

0 2 - 6 2 4 7 76 1 7 7 

21 26 2 20 7 (_ - I 9 

22 2 -1 1 64 I 0 

2 26 2 7 ... l 4 I l 0 90 l 6 2 - . 

2 22 7 - 2 7 1 4 1 

2 .... 5 19 7 21 9 7 4 ·9 

2 25 8 7 2l 30 7 2 

27 2 I 8 21 542 17 4- I 

28 24 J I 2 1 'O 

29 2 l 9 7 ... I 1" 0 7 0 

· o 24 10 2 7 

I 24 22 41 6 

54 Hydrologlc D · tor the B g prlng Ba In, Clayton County, Iowa Water Year 1991 
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Tabl1e 15 Daily mean suspended-sediment ieoncen1ration and daily suspended-sediment road a site RC2, 
Robert.s Creek above Saint Olaf Iowa water year 1991--Continued 

Day 

l 

2 

4 

7 

9 
10 

11 

I 
13 
J . 

16 

7 

18 

l 

20 

21 
2_ 

2 
24 

2 

2 

27 
28 
2 

0 

3 

Tot I 
measu d 

Oct Nov Dec.. Jan. Feb., Mar; Apr. May· June ,July Aug. Se'pl. 

oad in o 

0.15 019 0.,0 0 41 0.1 

[ . l .01 .I 17 6 . I I 0 

21 .21 .77 . 1 ll 5 . .I 
., 6, .0 0 0 l. 11 4 .o-
.2 .2- 0 1.1 4. - 1 17 .11 0 

.17 . .01 . l I l 9 .01 0 

.12 02 0 .7 11 .1 . 2 

.08 .1 .02 .01 I. 7 . ._ .2 .] 2.7 2 . . 1 

.16 .2 .02 .OJ 2 - 7. 1. 1.7 J 

. 2 -2 1 l. .... 7 . 7. 2.2 .37 

. l .-2 02 . l l 7. Jl 2. . I 0 

.. 0 . 0 .01 I l ,7 12 6.0 0 

. I 8 . 2 I I 2 5 

.1 . I .. 1 0 .5 11_ ·-
0 ·- .O l . l .7 .2 

. 1. .1 01 01 0 4.7 71 2 I. .0 
17 17 .01 . 1 0 20 17 • I I .0 

. l . I . l I . 1 1 7 2.1 .20 

.19 .I ~01 l 01 Ill 

.20 .1 .01 .0 I . 2 I _2 12 16 .0 .0-

. 25 . 0 0 1 6 7 l I .... .0 I 

,. 4 . 1 0 0 .05 17 17 11 .7 .02 
.20 .19 0 .0 7 17 1 9 .Ol 
.I .16 0 71 1 l .01 
, l I 0 . 4 41 1 6.6 

.18 .13 . 1 10 6. ' . I 

.18 JI 2 0 2 5 .6 .0 I --

.17 9 I I .04 .01 . ..._ 
.07 . 1) l 4 l .7 

. I .07 l 5.7 7 0 5. 

. 7 . I 5.9 I 4 .16 0 

· .2 · 5.2 .4 . I l 9 6 5 .I 

Su pended S d ment Concentration and Lead al Site RC2' Roberts Creek above Saint Olaf I Iowa 55, 



Table 16. Miscellaneous water-level measurements in the Big Spring Basin. Clayton County, Iowa 
water year 1991 

[Water I el in feet be]ow bmd urface: negati e vaJue indicate that the wa er level i abo e !and ~urface· --, data not collected) 

Date w,ater level Date 

Well BSI ... D (fig~ 2) 

10-02-90 -4.45 4-1'9-91 -5.26 
10 .. 22 .. 90 -4.38 4-30-91 -6.09 
1]-02-90 -4. 3 5-20-91 -6.18 
11 07-90 -3. 7 5-24-91 -6.76 
12-11- 0 -5.49 6-05-91 -6~48 
1-08-91 -5.39 6-12-91 -6.76 

l-22-91 - .60 6-15-9 J -7.22 
2-05-9l -5.26 6-26-91 -7.22 
2-19-91 -4.33 7-0 -91 _7_57 

-05-9 I -4.68 7-22-91 -7.22 

4-0 -91 -4.45 8--05-91 -6.53 
4-l 7-9l -4.36 9-03-91 --6.30 

Well BS2-A ( fi . _ 

10-02-90 55.35 4-04-91 54.97 

l l-07-90 55.59 4-30-91 54. 8 
12-11-90 5 .57 6-05-91 54 . .25 
l ~09-91 55.58 7-01-91 S2.64 

--06-91 55.60 , 0 -91 51.14 

3-05-91 55.42 9-0 -9 1 10.9 

10 .. 0 -91 5 ~27 

Well BS2-B (fig. 2) 

10-02- 0 126.10 4-04-9 J 124.66 

11-07-90 -30-91 124.59 

I -11--90 124.46 6- 5-91 [24.6 

1-09-91 124.64 7-01-91 124 49 
2-0 ,-91 124.81 .. Q 91 124.56 
3-05-91 124.6 , 9-03-91 124.71 

10-08-91 124.5 

56 Hydrologlc Data for the Big Spring, Ctayton1 ,county, l10wa Water Year 19,91 



Table 16,. Miscellaneous water level me,asurements in the ig Spring Basin Clayton Coun y Iowa 
water year 1991- Contlnued 

Date 

10-02-9 

1 - 7 ... 9 

12-11-90 

1-09-91 

2 .. 06 I 

5- 1 

LO 02-90 

l 1- 7-90 

1 - 11 

1-09-91 

2- -91 

,-os ... 91 

10-02-90 

l l- 7-90 

12-11- 0 

1- -91 

2-0 -91 

3-05--9') 

IO~ 1-90 

11 07-90 

12-11-90 

1-07- l 
2-0 .. 1 

-0 -9 

Waler lev,el Date 

Well B 2 C fl . 2 

123 61 

122. 0 

122. 

122.2 

122.7 

4_04 ... . 1 

4- -91 

-0 -91 

7-01-91 

, - -91 

- 3-91 

10-0 - J 

· U B, 2--D1 fig 2) 

1 64 

1 .09 

.29' 
l 4. 2 

I 447 

281.60 

2 0. 
279.7 

2 0. 7 

2 O.I 

3 0.70 

1.0 

00. 

01. 

01 22 

300.J 

4- , 1 

4-30 -l 
- 5 1 

7-01- l 

- - I 

9 0 -91 

10~0 -91 

.. 91 

4- 91 

I - 91 
7-01-91 

4- • -91 

4- 0 

6- 5- 1 

7-01-9 

-0 l 

- - I 

Water le el 

l .7 

l22 6 

I 2 .. 64 

122. 

•- ' 

124.02 

2 .0 

l 4. 7 

4.7 

.64 

I . 1 8 
I -4.0 

1 4.49 

I 

27 .7 

17 .2 

27 

2 . 6 

~,6005 

3 .65 

. I 

0 .22 

0 .l 
3 .16 

. 1 

Ml cells -eo s Water Level easurement n the Big _ prlng Basin Cl'ayton ,county' ro a 57 



Table 16. Miscellaneous wiat,erMlevel measure.ments in the 811g Spring 1Basin. Clayton ,county, Iowa, 
water year 11 9191--Continued 

Date Water level Date Water level 

Well BSJ-A (fig. 2) 

10-02-90 167.84 4-04-91 161.81 
11-07-90 167.76 4-30-91 160.44 

12-11 90 1167~87 6-05-91 161.25 

1-07-91 168~07 7-01-91 165.34 

2-06-91 168.11 8-05-91 167.54 

3-05-91 167 32 9-03-91 t ,67.96 

Well B83-C (fig. 2) 

10-02-90 14.17 4-04-91 9.58 
11-07-90 l5.36 4-30 91 7.77 

L 

12-11-90 15.27 6-05-91 9.01 
1-07-.91 14.25 7-01-91 10.27 
2-06-91 14.93 8-05-91 13.99 
3-06--91 12.10 9-05,-91 14.68 

58 Hydrologlc Data for the l!llg Spring, Clayton County, Iowa, Water Vear 1'991 
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'lable 7. Daily mean water levels in unconsolt ... a ·ed aquifers Clayton County Iowa ate year 1991 

Day Oct Nor Dec a • Feb. a Apr May June Jul Au Sept 

u ·1-A (fi 2) 

12.70 1 .11 l . l l. . 12 ). 7 2.51 
12. .. 1 · 8 13.0 11 . . ·.01 10. 11 0 12. 1 
12 . . '3 1 .19 12 77 11.4 '9. 0 10. 7 1.57 .3 l . 

4 12.7 l .18 l . 1 12. 9 11.5 . 8 10. 0 l . 1 .07 
12.6 . 13.16 l .4 12 3 1~ 10. l 11.0 ] . 2 12 7 

6 12. 9 1 .17 ] . l , 1.7 100 11.2 11.69 1 . l . 
1' 1 .62 13. 0 l l ·.44 12.02 11. 1 I 41 17 2. 

8 12.6 .2 I. . l 5 11. - 10.1 . 11. ll.7 12. I 

9' 2.'72 13 2 l 11. 1L7 I . 3 I , 11. 4 12 . I 
1 12 75 l ' 2 l.7 11. l. 7 10. 7 1 · .77 11. ,9 I .,- 9 1 '· 

11 12.7 I 22 l .4 1 .44 I . 6 11. 9 l I 1 .71 I 79 1 : 91 2.72 

1 12 .. 76 1 .24 I .42 11.1 I l 
-

7 11.9 11.9 1 .72 . 
13 1 .7 l .2 I .. I l . I I . 4 11.7 7 l ' 2. 2 ll 9 12 70 

I 

I I 1 I 2 I 11.7 6 .. 6 11.12 1 ·7 12.0 3.08 
15 l . 2 l . 5 1 .7 6.42 11.2 1 a I 7 I 08 

16 12. -'2 1 '.27 I .46 1 .4 L 4 1 .10 12. I l 
17 12.94 .. 1 4 1. 11.75 1 .. 12. 2 4 l 
l 97 1 . 8 1 .41 l . 11 1 10. 12Fl 7 I . 
19 13. 1 I .4 1 ,.42 11. l 19 12 .. I 
20 3. 1 . I . 2 0.76 .1 .76 -- 12.2 l 9 1 . l 

I 12.99 
' 

·, '2 .2 I .47 J1 70 .37 12. 1 .. 8 .1 

2 2.91

' 13 .. l . l .2 2,. l 10 
2 12.91 13 1 4 I I l .12 1 6 12 I ,o . 
4 12. I 1 . 7 l . . 1 I . 12.3 l 10 

25 12.95 I .71 l I3. 9. f 10.7 I 2. l .0 10 

2 1 l 62 13.51 9. 0 . 0 10. 2 12 I 2 1 11 . 
7 J .07 l . 7 1 . 1 3 l .14 11. 1 0.91 12.44 I 

l .11 7 3. l l 17 11 
- I , 44 l . 1 

l . 9 11.0 · 11.1 12.4 l .11 
0 3.1 10 -·I 2 11. . 12. 7 I . 
I l 16 10 2 '2. 1 

D · ly M · an · ater Level n U con ol dated Aqulferi . Clayton Cou ty la ,a g 



Table 17. Da.ily mean water levels in unconsolidated aquifers, Clayton County, Iowa, wate,,r year 1991-­
Continued 

Day Oct Nov.. Dec Jan. Feb. Mar. Apr. May June July Aug. Sept.. 

l 73.11 73.33 

2 73.13 73.34 

73.04 73.36 
4 73.07 73.35 

5 7 .09 73,.30 

6 73.09 73. 6 
7 73.18 73.39 

8 73.22 73.38 
9 73.20 73.34 

10 73.17 73.36, 

11 7 · .16 73.40 

12 73.1'9 73.44 

13 7 16 73.43 

14 73. 4 73.40 

5 7 .24 73.39 

16 73.23 73.44 

17 73 16 7 .47 

18 73.23 73.43 

19 73.28 7 .43 

20 73.24 73.44 

2 73.26 73.38 

22 73.28 73.43 

23 73.27 73.41 

24 73.31 73.42 

25 73.33 73.46 

26 73. 0 73.45 

27 73.30 73.43 

28 73.37 73. 7 

29 73.34 73.55 

30 73.3 73.47 

31 7 .36 

73.49 

7 .55 

73.39 

73.46 

73.45 

73.47 

73.47 

73.49 

73.50 
73 . .52 

73.47 

73.46 

73.53 

73.53 

73.45 

73.52 

73.47 

73.44 

73.51 

1· .52 

73.5 

73.54 

7 .56 
73.54 

73.57 

73. 163 
73.60 

7 .54 
73.54 

73.61 
73.63 

. 
I 

73.61 

73.66 

73.67 

73.66 
73.61 

73.66 

73.67 
73.59 

73.58 

73.61 

73.55 

73.53 

73.52 

73.58 

73.58 

73.59 

73.60 

73.56 

73.57 

73.63 

. 73.61 

73.54 

73.64 

73.69 

73.66 

73.59 
73.57 

73~66 
73.68 

73.65 

7 69 

Well BS4-B (fig. 2 

73.69 73.61 7 .24 71.04 71.44 

73.69 73.50 72.26 71.06 71 .. 42 

73.68 73.4 72 28 71.08 71.42 

73.68 73.42 72.30 71.07 7 .45 

73.69 73.31 72.28 71.08 71.49 

73.74 73.25 72.31 71.14 71.53 

7 .76 73.28 72.34 71.20 71.5S 
73.75 71.25 72.32 71.20 71.55 

73.74 73.25 72.38 71.24 71.56 

73.75 73.23 72.38 71.29 71.56 

73.75 73.13 71.95 71.29 71.56 

73.71 73.03 71.51 71.29 71.59 

73.64 73~01 71.25 71.30 71.63 

73.65 73.05 71.21 71.34 71.53 

73.72 73.07 71.27 71.38 70.79 

73.70 73.04 71.30 71.40 70.41 

73.71 72.96 71.30 7 .44 70.32 

73.72 72.86 71.30 71.48 70.30 
73.7 

-

72.76 71.30 71.49 70.34 

73.77 72.61 71.27 71.49 70.36 

73.76 7 ... 56, 71.21 71.49 70.38 

7 .76 72.50 71.27 71.50 70.43 

73.70 72.29 71. 8 71.50 70 . .52 

73.68 72.29 71.41 71 52 7058 
73.72 72.2 71.39 71.52 70.62 

73.69 72.14 71.27 71.52 70.64 

73~67 72.04 71.21 71.58 70.69 

73.66 72.11 70.97 71. 3 70.77 

72.16 70.88 71.62 70.82 

7 ~.20 70.94 71.51 70 87 

72.18 71.4.5 

60 Hydr,ologlc Data for tha Big Spring Basin, Clayton County, Iowa. Waler Year 1991 

70.90 71.68 72.17 

70.97 71.67 72.16, 

71.03 71.69 72.13 

7107 71.73 72.15 

7109 71.77 72~15 

71.13 71.79 72.17 

71. 7 71.78 72.18 

71.22 71.66 72.17 

71.26 71.68 72 .. 5 

71.29 71 71 72.19 

71.30 71.75 72.19 

71.27 71.78 72.04 

71.31 71.78 72.01 

71 37 71.78 71.95 

71.41 71.79 71.93 

71.4 71.79 71.92 

71.43 71.78 71.94 

71.43 71.83 71.95 

71.44 71.87 72.00 

71.47 71.88 72~02 

71.50 71.88 71.97 

71.51 71.90 7 .95 

71.57 7194 72.01 

71 ~8 71.97 72.01 

71.62 71.97 71.94 

71.66 71.98 71.98 

71.67 71.99 72.0 

71.65 72.02 72.06 
71 62 72.05 72.08 

71.64 72.07 72.08 

71.65 72.12 



Table 17 oa·1y mean wate levels i consolid ed a uife s Cl yton County lo wa er yea 1991-
Con 1nued 

Day Oct D c. Ja eb a J ly Au - ep 

LI 

1 . 7 . 7 
7.1 , .77 

.7 7. 

.7 6 .1 
.7 

, 
6 . 0 . 7 7 . . 7 ' -. 

7. 
7. 

• I 7 7. -
7 

l . 0 7 . .5 

11 7. . l . 7 
12 7 .1 
I 7 

7. 7. . 7 I 

l 7 l 7 l . 7 .7 .7 7 

. . I .54 7 . . I 
17 7. I 

l 7. . l 
7. 

. l 7 .7 

l 7. .7 

2 7. 1 .7 
2 I . 7 .7 

7 I 7. . 7 .7 /;., 
25, 2 -,6. , .7 70 4. ] 

2 I 5 .4 l .7 .9 6 .I 
7 .7 1 

2 6.7 7 7 . 71 •.7 
.7 7 .7 7 I . l 

0 - 2 7 .7 . I -
5 . .1 - I 

qulfer C yton County low & 



Table, 17. Daily mean water levels in unconsolidated aquifers, C1la,yt,on County,1 Iowa, water year 1991-
Continued 

Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept 

'Well DCWI (fig. 3) 

1 4.s:4 4,.62 4.67 4.82 4.21 4.06 3.73 3.74 4.19 5.15 5.85 

2 4.52 4.74 4.77 4.82 3.,86 4.08, 3.84 3.80 4.25 5.J7 5.86 
3 4.45 4.54 4.57 4.81 4.80 3.98 4.09 3.8'9 3.88 4.26 5.20 5.56 
4 4.42 4.46 4 .63 4.79 4.76 4.06 4.10 3.93 3.95 4.27 5.23 5.47 

5 4.43 4.41 4.48 4.69 4.79 3.92 4.10 3.91 4~03 4.28 5.29 5.54 

6 4.44 4.46, 4.40 4.79 4.80 3.80 4~IO 3.86 409 4.30 5.36 5.60 

7 4.54 4.47 4.39 4.83 4.79 3.99 4 .. 12 3.92 4.10 4.32 5.34 5.64 
8 4.58 4.46 4.41 4.72 468 402 412 3.94 4 .. 11 4.33 4.53 5.61 
9 4.55 4.44 4.44 4.73 4.58 3.9'9 3·.85 3.95 4.12 434 4.40 5.69 

10 4.46 4.44 4.50 4.76 4.52 4.04 3.90 4.00 4.14 4 .. 3S 4.62 5.73 

11 4.45 4.46 4.46 4.62 4.46 3.96 3.95 4.03 4.14 4.36 4.77 4.94 

12 4.47 4.50 4.46 4.59 4 .. 39 3.89 3.35 4.04 4.17 4.21 4.86 4.30 

13 4.45 449 4.60 4.57 4.36, 3.98 3.15 3 .. 96 4.20 4.27 4.93 4.36 

14 4.45 4.44 4.61 4 .55 4.42 4.06 3.14 3.97 2.90 4.31 5.03 4.19 

15 4.60 4.44 4.51 4.63 4.57 4~06 3 .. 47 4.04 3.23 4 . .32 5. l l 418 

16 4.62 4.50 4.62 4~64 4.48 403 3.71 4.06 3.63 4 .. 35 5.17 4.28 
17 4.55 4.56 4.52 4.69 4.46 3.89 3.83 4.08 3.7a 4.38 5.19 4.34 

18 467 4.47 4.4.8 4.,71 4.44 3.,67 3i 88 3.94 3.86 4.39 5.04 4.31 

19 4.76 4.46 4.59 4.,56 4.50 3.74 3 81 3.90 3.90 4.43 5.32 4.36 

20 4.67' 4.45 4.S.9 4.60 4.52 3.78 3.72 3 .. 96 3.93 4.44 5.35 4.41 

21 4.64 4.43 4~58 ,4.74 4~40 3.81 3.81 4.02 3.97 4.51 5.35 4.42 

22 4_61 4.,46 4.57 4.62 4.32 3.81 3.87 4.06 4.02 4.59 5.40 4.44 

23 4.58 4.44 4 .. 5:S 4.59 4.30 3.44 3.90 4.07 404 4.77 5.47 4.58 

24 4.59 4.44 4.51 4.76 4.33 3.66 3.94 4.08 4.06 4.84 5.51 4.62 

25 4.59' 4.54 4.52 4.80 4.34 3.82 3.95 4.09 4.07 4.96 5.53 4.53 

26 4,.56 4.52 4.69 4.68 4.34 3.,91 3.96 4.05 4.10 5.02 5.56 459 

27 4.56 4~46 4.57 4.,55 4.34 3.63 3 58 4.07 4 l3 5.07 5.59 4.68 

28 4.65 4.56 4.42 462 434 3 73 3.69 4.09 414 5.07 5.64 4.75 

29 4.60 4.75 4.47 4.77 3.88 3.26 4.02 4.16, 5.02 5.68 4.77 

30 4.57 4.60 4.62 4.76 3.95 3.53 3.58 4.18 5.05 5 .. 70 4.77 

31 4.57 4.74 4~,81 4.01 3.73 5.10 5.79 

82 Hydrologlc Data far tha Bl:g Sprlng1 Basin, Clayton County, Iowa, Wa1er Year 1991 
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Table 17. OaUy mean water levels in unconsolidated aquiters Clayton CountY' Iowa. wate year 1991 
Continued 

Day Oct Nov Dec. Jan F-eb.. Mar. Apr May June uly Aug,. sept .. 

l 

2 

3 

4 
5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

l 

6 
17 

18 

19' 

20 

21 

22 
23 
24 

25 

26 

27 
28 
29 
30 

I 

9.59 

9.67 
9.74 

'9.59 

962 

9. 6 

9 54 

9.67 
.62 

962 
9 .. 75 

-.70 

964 
9.84 

10.02 

9.79 

WeUD WlO g. 

. ,5 IO. I I .5 
10. 0 10 . .25 10. -

9 7 10 30 10.51 

9.90 0.25 10 49 
19.:8 I I .1 10.5 

10.2 

10.02 

9. 3 
1.57 

9.31 

9.8.9 1 .26 10.59 .61 

9.90 10. 10.59 . l 
9 ,95 10 19 10. 7.71 

9.98 0.24 10. 7 27 
10 02 10. 1 10.5 6. 

9.91 10 17 6.25 

.83 l . l .36 

10.05 1 .16 4. 7 

10 . . 17 10.13 L . • 2 

9. 10.2 10. 1 . 02 

10 .. 03 10 29 . 0. ,] 4.89 

9.92 10.35 l . 4.61 
'9 . . 0. 8 10.47 4.0 

l0 .. 01 10.26 I . 0 .48 

10 .. 0 10.32 10. I .0 ' -

10.07 0.46 10.5 2,. l 

0 .. 0 · 1 5 10. I 2. 9 
10.1 10.2 

-

10.56 2.36 

10.07 1049 l .4 1 86 

1009 10.5 10. 4 2. 6, 

10 25 I . 42 0.47 2. 1 
10 15 10.27 10.38, 2~ 7 

9 10.3 10. 2. 
. -7 10.49 2.61 

l .12 4 ,.01 

10 2 10~5 .27 

.84 
3.91 

2.l 
.70 

. 5 

2.94 

·' 0 
.21 

2 
.76 

.94 3 41 .90 

.0 1 3. 

4.54 

4.58 
4.6 
4.78 

4. 

4.0 3.69 4.04 5 .. 2 

.9 .72 4 12 

. 1 .7 4.1 

76 .82 4.21 5.67 

3 4 42 ' -.7 

. .., .85 4.35 5. 5 
' .29 .8 4 . 5.9 

.4 .7'4 6i.O 

. 2 .86 .60 ,6. ,4 

1.49 .. 93 1. 0 ,,ll 

2.07 4 01 2. l .20 

4 . 4 2.87 6.31 

2. 8 . 2 . 6 .4 

.7 · .77 .6 6.53 

29 .81 7 

3.14 3.85 6 76 

9 .91 . 2 
3.53 . 7 4. .9 

3.57 4. 0 4. 8 7~1 
2.95 4.11 4. -0 7 . .21 

.25 4.1 4. 7.29 
4 41 4~48 7. 7 

1.12 . 7 - .57 7 9 

.. 02 7 9 

7.7 JO 7 

7. 6 10.7 l 

7.. 10.78 
8.17 10; 

.30 10. 8 

.42 0 93 

8.5 I 97 

.55 IL 

.. 3 11. 

.73, 11.10 

8. 6 J 1.1.5 

4 11 l 

.04 11.05 
9 1 JO.98 

9.24 0. ' -

9. 3 10.9· 

9.43 10.94 
91_ 6 10 -0 
9. - 10.92 
9.72 10.90 

9 .. I 10. 0 

.. 76 

J0.00 10. l 

10.09 10.77 

1 .15 10.64 

10.22 10.6 
10 2 10.6 
10. 1 .6' 

0.45 l . 5 
l 0 ) 

D lly Mean Wale Level In Uncon ollda ed Aquifer Clayton County lo a 63, 



Table 18. Onsite determinations of selected water-quality constituents at ground-'water monitorin,g si es in 
the Big Spring Basin, Clayton County, Iowa, water year 1991 

[ft3/ , cubic feet per · econd· µ ./cm. micro iemen per centirnetec . degree Celsiu ; mg/L. milligram per liter --y mi ing data] 

Date 

10-03-90 

1-08-90 

12-12-90 

0 -08-91 
02-06-91 

03-06-91 

03-26-91 

0 -01-91 

06-06-9 

07-02-91 

08-06-91 

09-04-91 

10-03-90 

11-0 ' -90 

12-12-90 

01-0 -91 
02-06-91 

03-06-91 

0 -27-91 

05- 1-91 

06-06-91 
07-02-91 

08-06-91 

09-04- I 

Water level 
Time (feet below 

(24-hour) land surf,ace) 

1050 
1120 

1115 

1145 

1330 

1145 

1430 

1000 
09 ·,0 

0950 

l 0 

0955 

1130 

0930 

0915 

1215 

1415 

1240 

112 

1 00 
1200 

1145 

1130 
1045 

6. 1 
6.0 
6.0 

6.21 

6. 

5.37 

5. I 

5.61 
_ .72 

.9 

7.19 

6.46 

7.99 
7. 6 

8.15 
8.14 

6.49 

.07 

3.76 

4.49 

- 29 

7. 7 

S:peclfic 
conductance 

(µSiem) 

pH 
(standard 

units) 

Well DCW2 (fig. 3) 

79 
80 

792 
75 
780 

808 

87 

830 

860 

76 

772 
76[ 

WeUDC 

8 

621 

6 5 

08 

44 

640 
6 I 

65 
673 

47 

620 
5 

(fig. ) 

6.9 
7. l 

7.1 

7.0 

7.1 

7.1 
7.4 

7.1 

7.0 

7.3 

6.9 

6.9 

7.1 

.9 
7.3, 

7 

7. 

7.2 

7.4 
7. 
7. ' 

7. 

7.0 

Water 
temperatu1re 

(OC) 

14.0 
10.5 

7,.0 

.,0 

6.0 

4. 

10.0 

7. 

10.0 
10.0 

13.0 

14.0 

l4.0 

10.0 

.0 

70 

60 

5.0 

.S 

.0 
12.0 

10. 

1 .0 
14.0 

64 Hydrologlc Data for the Big Spring Ba In, Clayton County, Iowa, Wa.tar Y'ear 1991 

Dissolved 
oxygen 
(mg/L) 

0. 

.0 

1.0 

.5 
l.2 

-, . I 

1.5 
I. 7 

0. 

I . 
l.6 
2. J 

I -· 
.5 

1.7 

-· ,, 
·--



Table 18. Onsite determinations of selected water quality constituents a g:round water monitoring sites in 
lhe Big Spring Basin Clayton County, 11owa water y,ear 19,91--Continued 

Water level Specific pH ater DI solved 
Time (feet below conductance (standard tern peralure oxygen 

Date (24-hour) land urface) (µ IC'ffl) units) (OC) (mg/L.) 

Well DCW7 (fig. 

12 .. 12-90 l 0 668 7.5 .5 

05 01 .. 91 1100 2.60 718 7.5 .5 
D7 02-91 1100 4.44 71 74 10.0 
0 · ~06-9l 11 • 7 7 8 7 . 14.0 
09-!04-91 1010 1099 6. 9 7.1 14.0 

WellDCW (fig. -) 

12-12--90 0830 13.49 02 7.3 ,.0 70 
03 .. 27 .. 9 1040 5.96 7 5 8~0 
05-0l-91 14 . t 2 7.6 8.0 

06 .. 06-91 1315, 6.64 7 9 74 11.5 

07-02 91 1 ' O 7.16 7,6,7 7. 10.0 

os .. 06-91 l300 5 820 7. 14.0 

D" r reek ell(DC . 11 fig. ) 

12-12 .. 90 0945 ll 7 ,667 7.3 7. 2. 
03-27-,91 1150 4.80 8 

05 0l-91 1330 5.2 6 7. ,0 

06-06-91 l !Q 7 7.4 13.0 1.4 
07-02-9 12 0 .16 6 7.5 10.0 

08-06-91 1200 11.43 6. 7.4 1.5 
09-04- · 1 1115 3.44 09 7. - 1 .0 

TileD Tl g. 

04-04-91 10 6 '8 0 

Tile DCT2 (fig. ) 

10-03-90 0750 6 7 .7 14.0 

11-08-90 0950 6 9.0 
12 I -90 12 0 7 6.9 8.0 
02-0 ;o,91 1200 600 6.8 .0 
03-06-91 0920 70 .0 
04-04-91 0940 

Se acted Water-OuaUty Canalli 1uents al Ground-Wa ar Monl orlng SIie , In the Big Spring Ba 11n,
1 
Clayton County lo. 8 65 



Table 18. Onsite deter1minations of selected water-quality constituents, at ground-water 1monitoring sites in 
the B1:g Spring Basin, Cl'ayton County, low'a, wa1er year 1991--Continued 

Date 

05 01-91 

06-06-91 

07-02-91 

08~06-91 
09-04-91 

10 .. 02 ... 90 

1 -07-90 

12-05-90 

01-08-9 l 

02-05-91 

03-05-91 

03-18-91 

03-19-'91 
03-21-91 

03-27-91 

04-05-91 

04-22-91 
05-02-91 

05-20-91 

05-30-91 

06-05-91 

06-15-91 

06-15-91 
06,-16-91 

07-01-91 

08-05~91 
09-03-91 

09-16-91 

Water level 
Time (feet below 

(24-hour) lan,d surface) 

Specific 
conductanc 

(µSiem) 

pH 
(standard 

u1n1its) 

Tile DCT2 (fig. 3)--Continued 

0800 527 6_3 
0810 -- 566 6.3 

0800 593 6.6 
0815 598 6.8 

0830 604 68 

Big Spring (fig. 2) 

1330 750 66 
1430 758 6.8 
0945 735 6.7 
1600 807 7.3 

1200 -- 785 7.0 

1300 -- 670 6.8 
1000 723 7~0 
1200 691 6.8 
1200 664 6.9 

07S0 725 6.9 

1000 737 6.9 

1230 720 6.7 
0800 710 6.9 

1200 725 6.9 
1200 698 6.9 

1340 ..... 735 6.9 
1120 -.. 29 6.7 
1230 709 6.7 

0520 522 6.8 
1430 726 6.9 

1400 724 6,,.9 

1630 732 6~8 
0930 ·- 576 6~7 

e,s Hydrologlc Data for the Big Spring Basin, c,ayton c·ounty, lo,wa, Water Year 1991 

Water 
temperature 

(°C,) 

8~0 
12.0 

16.0 

15.0 

15.0 

10.S 
10.0 

10.0 
9.5 

9.0 

8.5 
8.5 
8.51 

8.5 
91~0 

9.5 

9.0 

9.5 

10.,0 
10.5 

10.0 

14.0 

11.0 

12.0 

11.5 

12.5 

12.0 
12.0 

D'issolved 
oxygen 
(mg/L) 

8.9 

8.1 

-
10.0 

10.0 

9.0 

10.0 

-

9.6 

-
---

8.8 

8.4 

8.8 

8.4 
84 
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Table 19 .. Selected n1,frogen phosph,oru and carbon species at ground water monitorhJg sites ·n the 
Big Spring Basin, Clayton County, Iowa. water year 1991 

[lblal constiru_nt an milligram per liter N nitrogen: P~ pho phoru : , car n· - ca no coll t d· 

Time 
Date (24-hour) 

10.03-90 050 

11-08-90 1120 

12-12-90 11 5 
01-08-91 11 ' 

-

02-06-91 1330 

0 .. ... 91 1145 

03-26~91 14 0 

05-01-91 I 
06 06- I 0930 

07-02-9 , 0950 

08-06- · 1 ]000 

09 .. 04-9 095 

10 03, 90 1130 

11 0 - 0 0930 

12-12-90 09 5 
01-08-91 1215 
()2 .. . •-91 1415 

03 06-91 1240 

03-27-91 1125 
05-01 9 13 0 
Q6 .. 6-91 1200 

07-02-91 l 45 

08-06-91 1130 
09-04-9 I 045 

Nitrogen, 
N02+N03., 
total (as N) 

8.0 

4.2 

.50 

.20 

. 10 

.40 

16 

28 

18 
6.6, 

13 
.50 

< JO 

< I 
< .10 

< .10 

<. 0 

<.10 
10 

60 
40 

< .. 10 

< .10 

< .IO 

< les than indi ated det lied liffl.lt] 

Nitrogen, Nltr,ogen, 
ammonia organic, total 
lo (as N) (a N) 

We DC'W2 (fig. ) 

.20 

.s, 
LO 
.20 

.2 
<. 0 

.20 

.10 

.50 

l.1 
1.5 

WellD 

< . 1 0 

. 0 

. 10 

< .10 

0 

.20 

.20 

. 0 

30 

.10 

2 

"1T3 

040 

.. 0 

10 

.20 

.20 

.20 

.4 

.40 

.20 

4.4 

8.8 
1.0 

-g.3 

.40 

.4 

.20 
< .IO 

<.0 
< .10 

< 10 
.10 

.90 

1.0 

.30 

Pho, pharu 
' organic, t,otal 

(as P) 

<0.10 

.10 

< .IO 

< .. 10 

< .10 

< .10 
,.10 

2 

< .10 

3.4 

< ,.10 

.40 

< .10 

.20 

< .IO 
< ,.10 

< .10 

< .IO 
< .10 

.20 

< .10 

.10 

<. 0 

.2 

Carbon, 
organic, total 

(,as CJ 

1 

2. 

2.4 

3.0 

3.4 

49 
7. 1 

<1.0 

2.0 

2 

2 . 

1.2 

l.3 
1 .. 4 

<LO 
l. 

2. 

1.4 

Sel I d N tragen. Pha phoru and rban Spec.le a Gr1ound ... Water onltorln, Site _ fn tha Big Spring Ba 11n 67 



Tabl1e 19 Selected nitrogen phosphorus and carbon speci.es at ground-water monitoring sites in the 
Big, Spring1 B1asin Clayton County Iowa, water year 1991 -Continued 

Nitrogen Nitrogen, 
Time N02+N03, ammonia, 

N lrogen. 
organic, total 

(as N) Date (214-hour) total (as N) total (,a ) 

12-12-90 1 0 

0 -01-91 1100 

07- -91 11 0 

-0 --9 l II 

0 -04-91 J 

12-1 - 0 

0 -27-91 1 

05-01-91 1 

0 -06-91 1315 

07-02- l l 10 
os .. o· 91 l 0 

12- 2-90 0945 

03-27-91 1150 

05-01-91 133 

06-06-91 1240 

07-02- I 1230 

08- 6- I 1 0 

9- -91 1115 

10-0 -90 0805 

11 0 -90 0825 

12 . 2-90 145 

04- -9 08 

5-01 -91 1020 

-06-91 1000 

7- 3- 101 

0 -06-91 0910 

0 . -04-91 0 15 

0. 0 

l. 

1.0 

1.1 

.70 

l 

2 

30 

2 

< .1 

1.4 

< . I 

.10 

. I 0 

< .10 

< .IO 

< .10 

< .10 

< .10 

<. I 
< .10 

< .10 

< .10 
< .10 

Well DCW7 · fi . ) 

< 1.10 <(l.10 

.20 .70 
< .1 . ' 0 
< .l .o 

. 1. 7 

. ell D 8 (fig. 3 

< .10 .50 

< .1 .30 

.5 < .10 

mo .70 

.10 1. 

< .1 .90 

Well D WU (fl · . ) 

?Q .... 
< .10 

... 
60 

Ly 11met rD 

<. I 

< 10 

< .10 

< .JO 
20 

< .1 

.20 
< .10 

.20 

< .1 

.10 
7. I 

10 

4.1 

l.­

.40 

LA (fl . 

<. 0 
.2 

< .10 

. 0 

.1 

. 0 

20 

. 0 

) 

Phosphorus, 
organic,, total 

(as P) 

<0.10 

• 0 

.20 
< .10 

.60 

< .10 

.10 

~60 

.70 

.10 

< .JO 

< .. 10 
< .10 

4. 

. 10 

.10 

< .1 
< .IO 

< .IO 

< .10 

< .10 

< 10 

<. 0 

. IO 
< .10 

.20 

68 Hydrologlc Data for the Big Spring Ba _ In, Clayton County . Iowa, Water Year 1991 

Carbon, 
organic otal 

(as C) 

1.1 

1.0 

<1,0 

2. 
<l.0 

.2 
2.7 

3 

22 

2.3 

l 1 

70 
<l . 

99 

I 

l.l 

< .0 

<1 .0 

I . 
1. 

l.4 
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Table 19 Selected n·trogen phosphorus, and carbon species at ground-water mon·toring si,tes. in the 
Big Spring Basin, Clayton County owa. wate,r year 991--Continued 

' 

Date 

I -03-90 

11-0 -90 

2-12-9 

.......... -.. •-, -91 

05-01-91 

0 .. -'91 

7- 3-91 

os ... 06-91 

09--04-91 

10-03-'90 
1 -091 

.. 90 

12-12 0 

-0 - l 

0 01-- 1 

06-06-9 

07-03- l 

0 -06-91 

09- 1 

1 -03-90 

1-09-90 

12-1 -

04 5-91 

05-01-9 l 

0 -0 -9l 

07-0 -91 

0 -0 .. 9) 

•04-9l 

N itroge t N 1lrogen, 
Time N02+N03, ammonia, 

(24-hour) total (a:s N) total .(as, N) 

0806 

0 2 

1146 

0 5 
102 

l 

102 

0915 

0 20 

0 07 

0 27 

11 1 

0 0 

I 2 

1010 

1025 

0 2 

092 

82' 
l l I I 

084 
102 

101 

102 

0 2 

0 0 

<010 

< .10 

·< . .10 

< .10 
< .10 

< .10 

< .10 

< .10 
< .10 

.20 

. 0 
6. 

7. 

8. 

7.2 
' .2 

J.9 

27 

1 

22 
63 
63 

57 

49 

3 

L 

<0.l 

< .1 

< .10 

< .JO 

.20 

< .IO 

< .10 

0 

im trD 

< .10 

<.l 

< .I 

< .10 

.10 

< .1 

.10 

< 10 

. lO 

imetern · 

< .to 
<. l 
<. I 

< .10 

< .IO 

< .10 

.20 

< .I 

< .J 

Nitrogen, 
argan c·, total 

(as N) 

L 

<0.l 

.20 

.1 

.0 

.4 

.20 
__ Q 

.30 

. l 

( I . 3 

.60 

0 ,..., 

.40 

.50 

0 

LD (fig. 

."90 

70 
.60 

0 

1.0 

.70 

.70 

.7 

1.1 

Phosphorus, 
10rganlc t,otal 

(a.s. P) 

<O. LO 

< .IO 
< 1 I 

<JO 

< .l 

10 
20 

< .l 

.10 

.10 

< .. ,0 

< .10 

< .10 
< .10 

< .. 10 

. 0 

< .JO 

.10 

< .10 

< .10 

<. 

< .IO 

< .1 

.70 

. I 0 

<. 0 

< 10 

Carbon, 
org,a le, total 

(as C) 

<. 

2.1 

< .0 

L7 

1 

1.8 

4 .. 4 

.3 

<1.0 

.2 

.1 

4.0 

4.1 
. 
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Table 19. Selected nitrogen~ phosphorus, and carbon species at ground-w,ater monitoring sites in the 
Big Spring Bas,in, ,Clayton County, Iowa,, water year 1991--Continued 

Date 

04--05-91 

05-01-91 

06-06-91 
07-03--91 
08-06-91 
09-04-91 

04-05-91 
05-01-91 

06-06-91 

07-03-91 

08-06-91 
09-04-9 

04-05-91 

05-01-91 

06 .. 06-91 

07-03-91 

08-06-91 

10-03-90 
11-08-90 
12-12-90 

02-06-91 

03-06-91 

04-04-91 
05-0 -91 

06-06-91 

07-02--91 

08-06-91 
09-04-91 

Nltroge.n, Nitrogen, 
Time N02+NO3, ammonia, 

Nitrogen, 
organic, tota.l 

(as N) (24-hour) total (as N) total (as N) 

Lysimeter DCLE (fig. 3) 

0755 16 <0.10 0.10 

1400 16 < .10 .40 

1020 14 < .10 < .10 

1035 14 < .10 30 

1215 14 .10 .20 

0935 13 < .10 .20 

Lysimeter DCLF (fig. 3) 

0757 39 < .10 .20 
1401 46 .10 .50 

1025 40 JO ~30 
1040 40 <JO so 
1220 47 < .10 .20 

0940 41 < .10 30 

Lysimeter DCLG (fig 3) 

0800 140 < .10 .so 
1402 120 .10 < .10 

1030 110 < .10 .40 
1045 100 < .10 .90 

1225 1 0 .40 .40 

Tile DCT2 (fig.3) 

0750 6.5 < .10 1.1 

0950 4.1 <.0 1.3 

1230 3.6 < .10 1.0 

200 3.7 < .10 .70 

0920 43 .40 3.3 

0940 26 .50 1.9 

0800 30 .20 2.8 

0810 12 50 2.5 

0800 l.6 ~50 1.5 

0815 .60 < .IO 1.2 

0830 1.6 .40 2.2 

.Phosphorus, 
organic, total 

(as P) 

<0.10 

< 10 

.IO 
< .10 

< .10 

.10 

.10 
< .. 10 

<. 0 
.10 

< .10 

< .10 

< .10 
< .IO 
< .JO 

.10 

< .10 

< .10 

< .10 
< .IO 

< .10 

.20 

.10 

.20 

.IO 

.20 

< .10 

.20 
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Carbon, 
organic, total 

(as C) 

1.0 

<1.0 
1.0 

<1.0 
<1.0 

2.1 

<1.0 
1.6 

1.3 

1.3 

2.0 
<1.0 

1.8 

10 

13 

9.8 

16 

36 

25 
31 
32 

19 
4.8 

21 

I 

1 

f 
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Table 19 S,elected nitrogen phosphorus and carbon specie,s at g1round-water monitoring' sites in the 
Big Spring Basin Clayton County Iowa water ye,a1r 199 --Continued 

Nltragen1 Nitrogen, 
Tim, INO·2+ _ 0 3 ammon a, 

Dale (24-hour) total (a - N) 'total (as N) 

Nitrogen, 
organic ·total 

,(as NJ1 

Phospharua, 
organic ta,tal 

(aa P) 

Carbon, 
organic, total 

(as C) 
·--------------------------------

04-'91 101 27 

10-0--90 13 0 9. 
11--07-9 1430 7.7 

12-05-90 945 7.3 

01-08-91 1 7.2 

02-05,-91 12 7.0 

03-0 -91 130 ,_ .7 

0 '-1 -91 I 11 
03-1 -9 1 12 I 
03-21-9 , 1200 13 

03-27-9 0750 16 

04-05-91 I 
04-22-911 12 0 17 

0 -02- I 080 l , 

05-20- 1 1.2 ],6 

0 - 0--911 l200 IS 

... Q -91 1340 17 

06 15 91 1120 4.2 
0 .. JS- I 12 0 3 

20 0 

07-01- I 430 16 

8-05- I 14 I 1 

,9-0 - l I,630 :8.7 
-16- -1 0 '30 6.9 

ile DCTI (fig. } 

<0 .JO .(}o 10 

Big , pnng (fig. 2) 

< .IO 
< .IO 

< 10 

< .10 

< 10 

< .10 

.10 

<. I 
.1 

<JO 

< .10 

<. t 
< .JO 

.10 

<.10 

• 0 

.J 

. 0 
< .10 

< .IO 
.10 

< .10 

< 10 

2 

.. 1 

20 

20 

. 0 

.20 

.JO 

l. 

.0 

I 
2. 

40 

20 
.2 

1.0 

0.1 

.40 

. -o 
0 

.40 

.0 

.0 

.40 

. 0 

20 

.10 

0 

.20 

.20 
0 

~10 

4.~ 

.s 
1.2 

20 

. 0 

' 0 
.30 

14 

<LO 
.. 5 

.I 
1.2 

46 
2.9 

4.0 

2 . 

1.7 

1.3 

I 4 

2. ' 

<1 . .0 

2.7 

2.0 

1.7 

1.8 

I.I 

4.9 

Selected Nltrag•e.n, Phoaphoru -, and Car -on Specie at Ground Waler Moniltor ng Sltaa In the Big Sprtng Ba 1 1 1·1 



Table ,20. Sel1ected herbic"des at ground-water monitonng sites in the Big Spring Basin 
'C.layton County, Iowa, water year 199·1 

[ ·otal-recoverabie constituents in micrograms per [iter- <, le s than indi ated detection limit] 

Time 
Date (24.-hour) Alachlor Atrazine Bulylate Cyanazlne Metolachlor Metrlbuzln Trlfluralln 

10-03-90 1050 

11-0 -90 1120 

12-12-90 1115 
01-08-91 1145 

02-06-91 1.3 0 

03-06--91 1145 

03-26-9 1430 

05-01-91 1 1000 

06-06-91 0930 

07-02-91 0950 

08-06-91 1000 

09-04-91 0955 

10.03-90 1130 

11-08-90 0930 

12-12-90 0915 

01-0 ,-91 1215 

02-06-91 1415 

03-06-91 1240 

03--27-91 125 

05-01-91 1300 

06-06-91 1200 

07-02-91 114 

08-06-91 1130 

09- 4-'91 1045 

5-01--91 l 

07-02- 1 1100 

0 -06-'91 100 

09-04-91 101 

<0.10 

< .10 

< .10 

< .10 

< . . 10 

< .lO 

< .IO 
<.20 

< . .10 

< .IO 

< .10 

<.20 

< .10 

< .. 10 

< .10 

< .10 
< .10 

< .10 

< .10 

< .20 

.20 

< .10 

< .10 

<.20 

<.20 
< .10 

< .10 
< __ o 

0.12 

< .10 

11 

< .10 

< .. 10 

< .10 

·< .10 
< .10 
< .10 

.56 

< .10 

< .IO 

< .10 

< .10 
< .. 10 

< .10 
< .10 

< .10 

< .JO 

< .10 
.17 

4.0 

.12 

<~0 

<.10 

. I 

< .10 

< .IO 

Well DCW2 (fig. 3) 

<0.10 
< .10 

< .. 10 

< JO 
< .10 

< .10 
< .10 
< .10 

< ,.10 

< .10 

< .10 

< .. IO 

<0.10 
< .10 

< .10 
< .10 
< .10 

·< .10 

< .10 
·< . .10 

< .10 
< .10 

< .10 

< .10 

WeU DCW3 (fig. 3) 

< .10 
< . 10 

< .IO 

< .10 
< .10 

.10 

< .10 

< .IO 

< .10 

< .10 

<. 0 

< .10 

We-llDCW7 

< IO 

< .10 
< .10 

< .lO 

fi ~ 

< .10 
< .10 
< .10 

< .10 

< .JO 

< .IO 

< .10 

< .IO 

< .IO 
< .10 

< .IO 

< .10 

) 

< .. 10 

< .10 
< .10 

,< .10 

<0.10 

< .10 

< .10 
< .10 
< .10 

< .10 
< 10 

<.30 
< .10 

.82 

< .IO 
<.20 

< .10 

< .10 

< .10 

< .10 
< .10 

< .. lO 
< .10 

< .30 
. 15 

< .10 

< .10 
<.20 

< .. 30 

.11 

< .10 

<.20 
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<0.10 
< .10 

<.JO 
< .. IO 
< .. 10 

< .10 

< .10 

< .. 10 

< .10 

< .IO 

< .10 

< .10 

< .10 

< .10 

< .10 

< .10 
< .10 
< .IO 

< .10 
< .10 

< .JO 

< .IO 

<.10 
< .10 

< 10 

< .10 

dl.10 

< .10 

< .10 
< .10 
<. 0 

< .IO 

< .10 

< .10 

< .. 10 
< .. 10 

< .10 

< .10 

< .10 

< .10 

< .. 10 
< . . o 
< .10 

< .10 
< .10 

< .fO 
< .10 
< .IO 

< 10 

< .10 

<.10 

< .10 

< .JO 
< .10 

• 



Tab e 20 Selected herbicides at ground .. water monitoring sites 1in he Big1 Spring Ba . in 
Clayton County Iowa, water year 1 91--Continued 

Time 
Date ('24-hour) Alachlor Atrazlne Butylate Cyanazlne1 Metolachror Metribuz1ln TrifluraHn 

0 -~7-911 1040 
os ... 01-9 . ,; 14 

06-06-91 l 

07-02- I 10 
08a0 ~ 91 00 

12-12-90 

03-27-91 

os .. 01 .. 91 
-06 9 , 

07-02 9 

08-06-91 

09-04- l 

10-03-90 

11-091

- .. 0 

12-1.2-90 
0 ... 1-91 

05-01-91 

06-06 '9] 

07-03- 1 l 

08~06-91 

9-04-91 

10-0 -90 

11-0 -90 

12-12-9 

0 -27-91 

05- 1-9'1 

06- 6-91 

07- '-91 

08-06-91 

09·-04 91 

09 5 

11 0 
I 
]24 

1230 

12 

11 I 

0805 

0 25 

1145 

12 0 

102 

I 
I J 

0910 

09l5 

0 '06 

"26 

1146 

1232 

1021 

IO 
1020 

l 

0920 

< 0.10 

<.0 

< .10 

<. 0 

< .IO 

< .IO 
<. 

< .lO 

< .10 

<. 0 

<.0 

< .10 

< I I 

< .IO 

<.2 

<. 

< .10 

< .1 

< 10 

<.20 

<.10 

< .IO 
< .10 

< .20 

<.2 

< .10 

< .10 
< .IO 
<.20 

.1 

I 

< .10 

< JO 

< .10 

< 
I 

<. 

< .10 

< .10 

<. 
< .10 

< .10 

< .IO 

-< • l 
• • • I 

<. I I 

<. I 

< .I 

<. l 
< I 

8 (fi . 

c::i • l 

< .l 

< .10 

< .I 

< l 

< 10 

.10 

<. I 

< .L 

< .10 

< .IO 
. l 

L 1m ter D L fig. ) 

<. lO 

< .IO 

<.l 
< .10 

.10 

. l 7 

.2 

.,2 

< .10 

<.10 
<. 0 
< .JO 

<. 
• I 0 

< .IO 

< .10 

< .1 

<. t 

<. I 
<. l 

< .10 

< .10 

< .10 

< .1 

< .lO 

<. l 

< I 

ter D _LB 

<. l 
<. IO 

< .10 

<.l 
< .10 

< .I· 

< .l 

< .1 

< .1 I 

< .10 

< .l 

<. I 
<.I · 

< .1 

< .I I 

< .10 

. 0 

<. LO 

) 

<.l 
.JO 

< .1 

< .10 

< .10 

< .10 

< .. I 

< .I 
<. 

< .10 

<. 0 

. I 
4, 

.7 " 

< .10 

< .10 

< .20 

< .l 

< . .10 
< .J , 

< .20 

< 1 

.1 

.I 

<. 

<. 0 

< .1 

.l 

< .10 

<. 0 

<.10 

'< .10 

< .10 

<. 0 

.30 

<. . 0 
l 

< .10 

<.-

<().] 

< .l 
< .10 

.IO 

. l 

< .1 

<. l 

< .l 

< .IO 

< .l 

<. I 
< .10 

< 
< .10 

< .l 

<. l 

< .10 

< .] 

< 1 

<.JO 

< .IO 

.JO 

<. 0 

< .10 

.10 

< .10 

< .10 
< .10 
< .1 

< .10 

< .1 

<. I 
< l 

< .10 

1 

< . lO 

< .i 

<. l 

< .10 

< .10 

< ,I 

<. I 

< •· I 

< . l , 

< .IO 

< .10 

< .I 

< .I 
JO 

< .iO 

< .10 

<.1 
< . IO 

< 10 

< L 

.IO 

< 10 
<. lO 

<. l 

• I 0 
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Table 20. Selected herbicides at ground-,w.ater monito·ring sites in the Big Spring Basin, 
Clayton County, low.a~ W'ater year 1991-•Conti'nued 

nme 
o,ate (24-hour) Alachlor Alrazln,e Butylate Cyanazlne M'etolachlor Metrlbuzln Trlfluralln 

Lys1D1eter DCLC (fig. 3) 

10-03-90 0807 <0.10 0.15 <0 .. 10 < 0.10 < 0.10 <0.10 < 0.10 

11-09-90 0827 < .10 .12 < .10 < .10 < .10 < .IO < .10 

12-12-90 1147 < .10 .12 < .10 < .JO < .10 < . .10 < .10 

0 -27-91 1234 < .. 20 < .. IO < .10 < .10 <.20 < .10 < .10 

05-01-91 1022 <.20 < .10 < .10 < .10 < .30 < .10 < .10 

0 -06-9 1010 < .10 < .10 < .10 < .10 < .10 < .10 < .10 

07-03-91 1025 < .10 .11 < 10 < .10 < .10 < .JO < .10 

08-06-91 0920 < .10 .11 < .10 < .10 < .10 < 10 < .10 

09-04-91 0925 < .. 20 < .10 < .10 <. 'O < .. 20 < .10 < .10 

Lysimeter DCLD· (fig. 3) 

10-03-90 0808 <. 0 1.6 < .10 <. 10 < ~10 < .10 < .10 

11-09-90 0828 < .10 1.2 < 10 <. 0 < .10 < .10 < .10 

12-12-90 1148 < .10 .90 < .. 10 < .10 < .10 < .10 < .10 

03-27-91 1236 < .. 20 .. 77 < .10 < .10 <.20 < .IO < .10 

05-01-91 1023 <.20 .74 < 10 < .10 < .. 0 < .10 < 10 

06-06-91 1015 <.20 1 .. 1 < .10 < .10 .36 < .10 < -10 

07-03-91 1025 ,< .10 1.1 < .10 < .10 . 7 < 10 < .10 

08-06-91 0925 < .10 .. 58 < .JO < .10 .12 <. lO < .10 

0 -04-91 0930 <.20 .68 < .10 < .10 < .20 < .. 10 < .10 

Ly imeter DCLE (fig. ) 

03-27-91 1105 <.10 .19 <.10 <.10 <.10 <.10 <.10 

05-01-91 1400 < .. 20 < IO < .JO < .. 10 < .30 <. 0 < .10 

06-06-91 1020 < .20 . 4 < JO < .10 <.20 < .10 < .10 

0?-03-91 1035 <. 0 .11 <JO < .10 < . I < .10 < .10 

08- -6-91 1215 <.20 < .10 < .10 < .10 < .. 20 < .. 10 < .10 

0 1-04-91 9 <.20 .10 < JO < .10 <.20 <. 0 < .IO 

Ly imeter DCLF (fig. 3) 

03-27-91 1108 <.20 .91 < .. 10 <. 0 <.20 < .10 < .JO 

0 -01-91 1401 <.20 .6 < .10 < .10 <.30 < .10 < .10 

6-06-91 1025 < I .70 < 10 <. IO .27 < .10 <. 0 

07-03-91 1040 < .IO .67 < .IO < .10 < . 0 < .10 < .10 

08-06-9 l 1220 < '"10 .3 .10 < .JO < .10 <. 0 < 10 

0 -04-91 0940 <.20 .. 54 < 10 < .10 < .20 < .10 <. 0 
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Dale 

03-27 9 

05-01- I 
06-06-91 

10-03-90 
11-08-'90 
12-12 .. 90 
02-06-91 
03-06-91 

04-04-91 

05-01-91 
06-06-91 
07-02-91 

08-06-91 
091-04-91 

04-04-91 

1~02~90 

11 07- 0 
12-05-190 

01~08-91 

02-05-91 

03-05-91 

03-18 9 

03-19-91 
03-21-91 
03-27-91 

04-05-'9, 
04-22-91 

05-02-91 
05 20-91 

05 30-91 

Table 20_ Selected he,rbicides at ground-wa er monitoring sites "n the Big Spring Basin 
Clayton County, Iowa. wat1er year 991-Continued 

Time 
(24-hour) Alachlar Atrazlna Butylal Cyanazlne Metolachlor Matrlbuzln Tri uraHn 

Lysnneter DCLG ( g.3 

]11 <0.30 0. < D.]0 <0.10 <0.30 <0.10 <0 .. 10 
1402 <.20 28 < .. 10 < ,.10 < .30 < 10 < 10 

1,030 < .30 .73 < 10 .10 <. 0 < .. 10 < .10 

TileD T2 (fi _ 1) 

0750 <10 <.10 <.10 <.10 <.10 <:.10 <.10 
0950 <. 0 27 < .10 < .10 < .10 < .10 < .1 
1.230 < 10 < . .10 < .10 < .10 < .. 10 < .10 < .10 
1200 < ~10 < 10 < .10 <. -o < 0 < .10 < . .10 
0920 < .10 .21 < 10 <. 0 < ,o <.0 < .10 

940 < .10 .25 <. 0 < .10 < .IO < .10 < .10 
0800 <.20 .2 ,< .IO < .10 <.20 < .10 < .10 
0810 < .10 .l <. 0 .10 < .10 < .10 <. 0 
0800 < .10 4 10 < .. 10 4 

I 

< .10 < .1 . < 

0815 < 10 .26 < .10 <. 0 .IO < .10 < ~10 
0830 < 20 .38 < 10 < 10 < .. 20 < .1 < .IO 

.ile D Tl (fig. 3) 

1015 < .JO .23 < .JO < .I < .10 < 1 < .10 

Big pnngi(fig. 

1330 < .10 }1 < .10 < .. 10 < .10 <.l < .. l 
1430 < .10 2 < .10 < 10 <.0 < .10 <. 0 
0945 < .10 .19 < .10 < .10 < mo < .10 < .10 
1600 < .JO .21 < .10 < .10 < .10 < .10 < .10 
1200 < .10 14 < .10 < .10 < .10 < 10 < .10 

1300 < .10 28 < 10 < .10 <, .lO < 10 < .10 
10 < 10 .17 < .10 < .10 < 10 < 10 < .IO 
1200 < .10 .21 < 1 < IO < .IO < .10 < .10 
1200 < .10 19 < ~10 <. LO < JO < 10 < .10 
0750 <. 0 1.5 < .10 < .10 < .10 < .10 < .10 

1 
-

00 < .10 .J6 10 < .10 10 < < < 0 < .10 
12 0 < .10 .1'9 < 10 < .. 10 < 10 < 10 <. ,0 
0800 < .. 20 .37 < .10 <~ 0 <.20 < .10 < .10 
1200 .. 69 I.I < 10 .20 < .10 < .10 < .IO 
12 2.40 4.9 < .10 1.6 < .10 < . 0 < .10 
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I - 1 
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-1 - I 

Tab e 20 Selected herbicide a ground- a er monotonng sites in t e Big S,pring Basin, 
layto · Co · ty Iowa ate yea 1991--Conti ed 

Time 
(24 ho Alac lor Atraz ne Butylate Cyanaz ne elo ch or M rlbuzln Tr tlural n 

. 
. I -- nf ed 

1.0 .l . I < . I < . 0 < .1 

<.. 0 <. 0 <. 0 

• < .1 . I < 10 <. I <. 

< I. < .10 <. 0 

I .. I . l <. I < J < .I . <. 

I • 4 < .1 <. I <. l < ~IO 

<.- . l < .1 <.0 <.l . l 

<. I .7 . 1 < .1 < .10 <. 0 
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Table 21. Daity mean water levels in the Galena aquifer, Ctayton Co nty, Iowa water year 1991 

ater le el in fe -t r land urf e. negati e ah.1e indi t lhat Lh • ter vel 1 

-. data n l avai] bl t alculate mean tue 

.Day Oct Nov. Dec Jan. 1Feb Mar. Apr Ma ne, July A g .. epl 

Well BSl-B ( g.2) 

I 6. l .Ol 7. 2 1. 4 8 7.72 2.46 -] .08 0 .. 77 1.7 . 71 6.40 

2 7.11 7.3 7. 5 8.61 6.51 . 7 -.09 .7 1 . 4 44 

3 7.42 7.93 7 21 7.34 .59 6.16 2.97 .47 l . 14 .97 . 9 

• 4 7 42 7 7.01 7. 7 .56 7 . 7 .91 L 9 2.2 . 5 

5 7.44 7.77 .79 7. '6 . 0 5 . 37 IJ 1.70 2.4~ . I 6. 0 

6 7.4 7.77 -.74 7. 4 35 4 1..:.2 1. 9 2. 6 4.2 

7 7. 7.84 6.69 7.35 8.2 5.5 .75 l 34 2. 4 2.63 4.5 . 9 

7.49 7.92 6.11 1. ' .1 .41 l. 7 2.47 2. 4 -
1.6) 

9 7.50 7. 0 6.11 1. .3 1.80 2.68 2 .. 7 4.74 6.62 

10 7 .. 51 7.94 .7 8. .12 2.0 2.87 .06 4.7 . 2 

ll 7.56 790 6.7 8~2 7.9 · 7 3. l 2.21 3.00 19 .86 

12 7.59 7. I 6. 0 8. 0 .0 5.1 .74 2.40 3.22 3>14 5. 
1 7.57 7. 7 6. 9 ,.27 . 2 . 20 -2 . 6 2.4 . 1 ' 5. 1 .7 

l4 7.60 7.94 ,90 .29 ~] j - . 7 2.64 . 6 3. 2 .2 .7 
]5 7.64 6. l . 2 .26 -2.4 -2.50 5. 5 .7 

]6 7.62 .1 . 1 .29 . I -2 7 .01 6 . . 2 l 5.7 
17 7.62 ,.21 7.04 2 1 • • Q 4.99 -1. J 2.98 -- 3.78 4.84 5.7 

18 7.62 . l9 7. 4 .. 3 8 8 J - 78 2.67 . 2 4 l 

19 7.65 14 7. 5 . I I 2 .14 . 1 • I . I 
20 7.7 .18 7.14 . 2 2. J . l l.8 16 - . 2 .23 . I 

l 7.71 I, .20 7.12 8. 0 2.70 . 2 .1 4.08 . ' 
22 7.72 I . 20 7.12 7 . 1 2. .61 .I 0 I . 

2 7.77 8.2 7.13 8.4 7.7 . 7 2..7 2 .9 
4 7. '1 4 7 14 7.77 . 7 l.26 2.9 5.7 6.4 

2 · 7.76 8 11 7. t 7 8.Si 7. 5 l. 5 1.51 .1 .59 5.7 .45 

26 7. 7.9 7.2] . 6 7. 4 .7 1 6 .14 6. 6 
7 7 1 7.7 7 2 . 7 7. ' 1.48 1. 7 .21 .. 6 6.0 6. 0 

2 7. 9 7.77 7.22 8.6 7. 7 I. l.05 . 2 7 6.1 
2 .02 764 7.28 .64 1. 1 

,, 
3 22 .7 - 1 .7 . -

• 0 7.50 7. 1 I. -1. l. 16 4.7 6. 4 .? 
l . 2 7. I • 3 2.11 4. 6 7 
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Table 21. Daily mean water levels en the Gal,ena aquifer, Cfayton County Iowa water year 1991-.. 
Continued 

Day Oct. N'OV. Dec Jan. F'eb. Mar Apr May June uly Aug Sept. 

ell B 2-E (fi . 

l 1 3. 0 l 4. l 4.47 l 4.47 154. 7 I 3.69 152.20 I.I l 0.04 1 I . 7 .29 1 3.6 

2 I . 5 1 .4 1 4. 9 I 4. 7 1 1.6 l . 8 I 1 . 150.41 I -· 2 1 _3_ 5 · .69 

3 1 . 154.' 4 154. l 4.4 1 4.46 1 . 1 .... 3 l. 9 1 0.75 _.J 1 . 153.6 
1 4.09 I 4. 1 1 4. - l 154. 6 I .07 1 2.62 1 

-

.77 1 1.1 152 ... 4 15 '. 6 .70 
154. I 4.45 l .4 I 4. 5 l ._.7 }_ 2. 75 I 1. 7 J - 1.4 . 1 5 .36 1 . 71 

6 154. l 1 . 6 l 4. 9 1 450 l . 7 1 2. 1 . 15 l.70 l 2. l . l .7 

7 1 I 7 154.47 154. I I .9 ' l __ 1 I 1. l 0 1 3 7 1 l 7 .... 

I 2 15 I 37 l . 9 1 4 .. 1 7 I 0 I .96 1 __ 19 l . ] ..... 4 1 2. 9 15 .66 

9 15 1 154.37 1 4.45 1 1 6 I .01 I 2.14 1 · 2. 1 .2 I -· I .29 .70 

10 1 4.21 1 4.3 I 4.4 1 l *2 l 3.0 1 ... 39 l 2. 6 1 2 19 1 .3 I 1.36 

l 1 4~ - 154.4 ' 4. 1 4.4 I ... 1 ,2. 2 152. 0 .47 l 2.31 l .6 1 3. 9 l 34 

1 154.44 154. l · 4.25 1 2. 1 47.97 152 - ] 47 152. 4 l 

l I 4.4 4.47 l 4. - I 4 ... 7 153. I 6 151.22 I -- 5 2.7 1 .41 1 l 9 

14 154.25 I 4. 1 4. ]_ . ? ... 15 . I 1 1 . 7 l .4 15 .79 15 .41 I .66 

15 1 ,4 __ l .4 l 4.46 1 , .45 154 7 1 
__ Q 

l 2. I ' 5 .42 1 3.68 .. 

16 l 4. 6 15 . 44 I 4.4 l 4. 1 . 4 2. ] 3.4 1 .6 

17 15 5 1 4.42 I ., -6 1 I I . -6 I J . ... . 4 1 l . .70 ·- . ' -
I 154., I 54.4 1 4.47 I 4.44 15 . l • I I I - I. 1 .44 .7 

I 1 4. I 4. - l 4.4 1 4. 1 . 1 l. 9 1 .. .1 1 0 I I I .4 I 7 

~o 1 •- 7 154.4 I 4 l 4.46 l ,4_ 1 1 I _ I I 2.1 l __ 94 6 l ' .7 . 

_] 154.4 l 154.4 l,_ 4 __ 0 I L-7 14 J I l 1.46 15 .7 • . 

2 154.- - 4_4_ 1 . ·5 I 2 1 · 1. I 1 .71 1 -.96 I .4 1 . 0 

154.4 · I . I 4. 0 1 4.0 1 .l I OJ . 1 .02 l . 9 ' 0 

? .... 1 154.4 · 1 4. 1 l ,

1.06 I 1.07 ·-- I 2. 5 I I l 

.... 1 . 2 4. 6 I ~5- 1 ,. 0 154.0 I I. I __ 4 1 0.7 I l 1 

_6 1 4. I 4 1 4. 15 .47 I 4.1 1 1.77 l 1.96 1 1 0 .06 1 1 .7 

7 4. 4 l l -4~ 0 .• 7 I 4.16 14' .7 I 
___ 7 

1 1. ..... 1 .07 I 
-

2 l ] 15 · .4 I .19 I .47 I -· l I. 7 l .07 l .6 l .4 

4. 6 J . 1 1.1 l.47 1 l .61 1 .0 
... 

. 64 I I 

0 1 4.4 1 1 4. 7 l. 0 I . 7 l 51.76 1 
-

.1 ... 1 . 

I l l 4 . . 9 1 l . l . 7 
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Table 21. Carly m1ean water levels Jn the Galena aquifer, Cllayton County low wa er year 1991-­
Contin ed 

Day 0C1' I . ec Jan. Feb Mar~ Apr. une Aug ' ept 

l 21 .11 . '14 .. 31 21 .47 17 2 20 4 2019 0 .11 ! 7. . 

21 .I 21 . '7 21 -.76 217. I 1 20 ~ 9 .... 01. 7 20 I 2 7. 
212. 14 7 2 .67 17 12., 1 2 20 2 . 

4 21 - 214. r .6 217. 21 2 ' 2. 1 9 . 1 0 .79 02.1 0 7.27 

5 12.'90 I .68 16. I 217.44 21 0 21 · 2 
-

l. -0 .2 20 . 2 2 .'6 20 .4 7 

6 21 . l I - .. 92 }1 7 17'.7 21 .76 .16 11.4 I 2 O'. 01 
7 21 . 147 217. I l . 6 l .44 211. 7 2. 7 49 

8 13 iO 21 . 216 2 217.7 , I '.76 l .2 11.1 2 6 02.7 0 .1 7 . 7 

9 21 ,,44 1 I 1 217. 21 71 2 211 07 . I 2 2.76 .27 2 7. • . . 

10 21 '.,2 2 1 216 'I' l 21 0 ] .14 2 ll .21 .0 02. 2 . · 7 .. 7 

l 1 .J.9 215 8 16.4 - 17.· l7 .7 l .2 2 . 2 2 0 - 202. I 0 _Q7. 

12, 213 41 15.17 21 .22 17.7 l 7. l 2 0 20 202. 0 7.77 

1 .17 15.1 - 21 .. 4 217.7 21:8 I 217. 2 -0. I ~o _Q . 2 7 

I 21 ... 
-

7. 2 2 . 7 17. 2 7 7 . I J 2 . 2 7.7 
15 21 .. 6 . -7 21 . -17.7 21 . 217. l 9. 20 . 71 2 , ~O .1 20 . 2 7 . 

16 13. 214. 2 216. 217 8 2l7 2 . l 2 . .7 I 201. -0 . 2 7 

17 21 . 214. 2 . 6 217 . 1 . 7 l6 . ,,, 
. - I.I l 0 20 .71 

1 .42 217. , l ' .9 0 6 20 . 
ii I . 7 16.40 17. 7 l -.7 2 0 .71 .... 06. ,2 

20 2 7 1 6, 216. 217 .. , l -. 6 1 1 0 .17 2 ... 0 
-

77 2 I . . 

21 2 - .9 21 . l 1 ' 21 7 ' 1 . I 2 7. 2 2 5. 2 0 2 .2 
22 21 I I 17 2 7., 1 7 07. 20 I . I . 

214.0 .:. t I 07.ll 

24 21 .1 21 I 7. 1 -.17 207.27 2 5 2 I ] 

14 20 l . I ,.52 - 7. 7.27 ' 7 2 0 

26 214. 21 .4 216. 1 2 217.9 l .74 07. 05 I.I 0 -. I 20 
1 2,1 . - 1 . 217.94 2 _o .7 0 1. 

2 214.4 17. .7 1 01. . 7 

9 I 17.1 1 Ol ., .. 7 ' 
0 215 2J 7.2 I 217 01 79 .7 2 . 
l 214. 7.1 17. 2 5. 2 7. 

Dal v an W ter Lev,a s n he Galena Aqu lfer Cl o o nty, lo 7 · 



Table 22. Daily mean discharge and specific conductance at Big Spring., Clayton County, Iowa, 
water year 1991 

[ ·--~ data not avaitable to calculate mean vah1e ] 

Day Oct Nov. Dec. Jan.. Feb. Mar. Apr. Ma.y June July Aug. Sept 

Daily mean discharge, 1n cubic feet per econd 

1 22 18 13 12 ]3 24 84 103 132 84 54 38 

2 22 11 13 12 13 81 77 98 124 79 54 36 

3 24 18 13 12 13 55 70 93 115 78 54 39 
4 25 19 12 12 13 48 68 8 109 76 54 39 

5 24 18 13 12 14 48 65 88 102 73 53 38 

6 24 17 13 10 14 72 62 85 96 72 51 38 

7 23 17 14 12 14 54 58 80 89 70 50 37 

8 23 17 13 13 16 51 58 7.8 8,5 68 64 38 
91 23 18 14 13 17 52 84 76 82 67 55 38 

10 23 17 14 13 18 48 81 73 82 66 52 43 

11 23 17 14 13 17 50 68 72 79 65 50 8 

12 23 16 13 13 17 S7 136 70 76 70 50 101 

13 23 14 12 13 16 47 252 93 72 64 49 53 

14 22 14 12 13 15 47 216 85 99 62 49 46 

15 21 14 12 13 13 48 192 79 369 62 49, 46 

16 22 14 12 13 13 50 162 77 286 62 49 43 

17 22 14 12 13 13 53 141 74 169 61 49 41 

18 22 14 12 13 14 86 126 80 156 61 49 41 

19 22 14 12 13 14 94 120 77 l I 61 48 39 

20 21 13 12 13 14 96 111 76 156 6 46 39 

21 21 15 12 12 16 94 104 76 142 59 46 '8 

22 22 15 12 12 21 82 97 76 l 0 59 46 38 

23 21 14 12 12 20 1116 94 74 121 57 45 38 

24 21 14 12 12 20 99 87 73 113 57 45 37 

25 19 13 12 12 19 88 82 71 106 56- 45 37 

26 20 13 12 12 19 83 80 81 103 56 44 35 

27 19 13 12 12 19 121 89 15 -8 56 41 34 

28 19 13 12 12 18 114 85 73 93 56 9 3 

29 20 13 12 11 9 101 80 90 56 39 3 

30 19 13 12 9.5 88 110 167 6 54 39 32 

31 19 12 12 82 140 54 39 
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Table 22. Daily mean discharge and specific conductance at B g pring, Clayton County Iowa, 
water ye,ar 199 - Continued 

Day ,Qct. Nov Dec. Jan Feb. Mar Ap~ ay Jun uly Aug Sept 

Dail ilic condo tance • a 25 degree el1us mean p ID IDJCl"Q l m 

1 745, 786 741 7 2 777 '764 1 3 707 701 72 727 73 

2 7 9 77 7 7 7 779 750 7 . 710 724 72 7 7 136 
3 7 3 777 7 764 72 694 7 5 724 722 732 725 7 

4 754 775, 7 7 763 7 4 660 736 728 732 7 2 72 728 

5 '748 768 746 769 778 166 73,6 733 737 7 3 727 727 

6 749 7' 0 748 77 777 1 7 73 741 73, 7 7 
7 748 7 4 748 77 7 2 86 7 8 726 743 7 7 2 72 

8 748 155 747 774 7 741 715 74 733 729 7 I 
9 747 75,9 7 6 771 781 6 7 6 720 744 7 2 7 8 72 

10 747 777 745 771 781 70 , 718 7 74 7 1 70 I 7' 

11 746 779 744 770 7 1 7 I I 72 721 74 73 7 2 7 -, 

12 744 777 745 77 779 716 714 72 737 733 71 7 

l 745 771 74 770 7 7 6 72 7 2 7 9 71 61' 
14 744 766 74 77 77 7 671 70 74 7_0 707 566 

1 746 7·6 745 772 777 703 684 679 414 728 717 

16 749 767 743 77 77 70 707 725 62 722 72 3D 
17 748 7 7 4 77 774 721 721 7 0 6 7 7 9 70 573 
18 7 0 76 766 772 772 722 729 7 7 7 2 7 2 6 
19 752 761 771 779 771 9 7 73 72 7 69 
20 156 757 11 776 772 65 7" 72 71 1 ·2 7 7 7 0 

21 754 7 772 77 770 61 7 9 72 72 732 73 7 7 
22 756 754 77 777 767 72 724 735 729 7 2 1 7 
23 7 5 751 769 77 16 759 60 721 731 7 1 l 7 4 1 9 
24 751 746 766 775 7, 0 674 72 74 7.34 7 1 7 2 7 
2 74' 74 7 2 772 7 6 6 720 74 735 1 732 7 

26 746 744 761 77 757 707 7 l 742 7 1 7 l 7 7 
27 744 74 762 776 762 712 722 7 8 7 I 7 7 
28 74 745 761 779 7 3 6' 0 7_1 727 724 1 1 73 7 
291 7'63 74 762 78 6 7 701 7 0 725 7 1 '' -

74 I 

30 77 744 76 779 71 704 7 5 7 7 72 73 7 
31 78 763 774 7 741 7 6 1 5 

DaHy -n Otscharge nd Sp elf c Conducts ce t Big Spring. Cla,ytan County la1 a1 11 



Table 23. Daily 1median pH and daily mean water temperature at Big Spring, Clayton County, Iowa, 
water year 1991 

[-- data not available to calculate median r mean valu ] 

Day Oct Nov. Dec Jan. Feb. Mar. Apr. May June J,uly Aug. Sept. 

Daily median pH, in standard units 

l 6.8 6.8 6.8 69 7.0 l.1 7.0 6.9 6.9 6.9 7.0 6.,8 

2 6.8 6.8 68 6.9 7.0 7.1 6.9 7.0 7.0 7.0 7.0 6.8 
3 6.8 6.8 6.8 6.9 7.0 7.0 6.9 7.0 7.0 7.0 7.0 6.8 
4 6.8 6.8 6.8 7.0 7.0 7.0 6.9 7.0 70 7.0 7.0 6.9 

5 6.8 6.8 6 .. 8 7.0 7.0 6.9 6.9 7.0 6.9 7.0 6.9 6.9 

6 6.8 6.8 6.8 7.0 7.0 6.9 6~9 7.0 6.9 7.0 6.9 6.9 
7 6~9 6,.8 6.8 7.0 7.0 6.9 6.9 6.9 6.9 70 6.9 6.9 

8 6.9 6.:8 6.8 7.0 7.0 6.9 6.,9 6.9 6.9 7.0 6.9 6,.9 

9 6.9 6.8 6.8 7.1 7.0 70 69 6.9 6.9 6.9 6.9 6.9 

10 6.9 6.8 6.8 7.0 7.0 7.0 7.0 6.9 6.9 6.9 6.9 6,.9 

11 6,.9 6.8 ,6.8 7.0 7.0 7.0 70 6.9 6.9 6.9 6.9 6.9 

12 6.8 6.8 68 70 7.0 7.0 7.0 6.9 6.9 6.9 6.9 6.9 

13 6.8 6.8 ,6.8 7.0 7.0 7.0 7.0 6.9 6.9 6.9 6.9 6,.8 

14 6. 6.8 6.8 7.0 7.0 7.0 7.0 6.9 6.9 6.9 6,.9 6.8 

15 6.8 6.8 6.8 7.0 7.0 7.0 7.0 6.9 6.7 69 6.9 6.7 

16 6.8 6.7 6.8 7.0 7.0 7.0 7.0 7.0 6.8 6.9 6.9 6.7 

17 6.8 6.7 6. 7.0 7.0 7.0 7.0 7.0 ,6.8 6.9 6.9 6.8 

18 6.8 6.7 6.8 7.0 7.0 7.0 7.0 7.0 -~iii,, 6.9 6.8 6.9 . 
19 6.8 6.8 6,.8 7.0 6.9 7.0 7.0 70 6.'9 69 6.9 

20 6.8 6.8 6.8 6.9 7.1 6.9 7.0 6.9' 6.9 6.9 6.9 70 

21 6.8 6.8, 6.8 7.0 7.1 6.9 7.0 7.0 6.9 6,.9 6.9 7.0 

22 6.8 6.8 6.9 7.0 7.1 6.9 6.9 7.0 6.'9 6.9 6.9 7.0 

23 6.8 6.8 6.9 7.0 7.1 6.9 6.9 7.0 6.9 7.0 6.9' 7.0 

24 6.8 6.8 6.9 7 7 l 69 6.9 6.9 6.9 7.0 6.9 70 

25 6.8 6.8 6.'9 7.0 7 .. 1 6.9 6.9 7.0 6.9 7.0 6.9 7.0 

26 6.8, 6.8 6.9 7.0 7.1 6.9 6.9 7.0 6.9 70 6.9 7.0 

27 6.8 6.8 6.'9 7.0 7.1 7.0 6.9 6.9 7.0 6.9 7.0 

28 6.8 6.8 6.9 7.0 7. l 649 6.9 6.9 69 70 69 7.0 

29 6.8 68 6.91 7.0 6*9 6.9 6.9 6.9 7.0 69 1_0 

30 6.8 6.8 6.9 7.0 7.0 6,.9 6.9 6.9 7.0 6.9 7.0 

31 6.8 6.9 7.0 7.IJ 6.9 6.9 6.9 

az 1Hydrologlc Dale for the Big Spring Bain, Clayton County,, Iowa, Water Year 1811 
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Table ,23. Dai ·y med an pH a d dai y me,a wa erte perature at 10;· on ·ounty 0 a, 
water year 1991 --,co tinued 

Day Oct Nov. D - Jan. Feb .. ar . pr. ne July .Aug 

m -tu 
' 

l 1 • l . 1 .. .0 I . 11 1 . 1 . 
1 0 9. 0 0 11. 12. l . 
I 9 9. I . I m2. _ 

4 1 . 0 -I l. l 2 . 
1 , 1 .0 .5 l 11. .0 

, 
6 10. 0.0 9. .5 I 1 1 __ 5 

l '. . 
7 10. 1 l l. L .. I 

9 1, . 11 I 

10. I .a . 0 85 9 . l . 11. l .0 
10 ]00 I .0 .5 .. 1 . 11. I 2. 

11 l . . 1 l 1 .. 

12 l 1 1 J __ l 

1 I - 10. 11 1 . 
l 9 l . 11. 1-.0 11 
l 1 . l . 9. I I .. ] l. 1-. 

6 10. 100 JO I 1 l ~ 
) . 

17 1 . I 0 10. 1 . I . 11 1 . l . 
1 I I 1 I l • 11 I . 12 .. 
1 10. I 12 0 1 .0 

0 l .. 0 9. l . 1.0 l . 12. 

_O. l .0 .5 I I. 2 l • I. 
22 l . 11. I l l 
2 l . 0 -~D 11 1 1 I 
24 I 0 10.0 0 9. 9. l . l. 12 l IL 
5 I . 10.0 .5 . I • 11. 1 12. ll 

2 ·, 10 .. 0 1 .5 9. 9'. 0. L l J . 11.0 
27 10.0 1 -1 0 9. 9. .0 12.0 I 11 0 . 

I . 10.0 . 5 10. l I. l. 2. 11 
29' I I l .5 9. ' I 11. .0 12. 11. . . 

10 - I . 9. 9. 1.5 l . l . L 
I 10. 9 10 12. j .0 



Table .24. Daily mean suspended-sediment concentration and daUy suspended-sediment load at Big 
Spring,, water year 1991 

[ u pended- edJment load rounded to three ignifican figure ·--,data nor available to ca1culate value ] 

Day Oct. Nov. Dec. Jan.. Feb. Mar. Apr. May. June July Aug. Sept. 

Dail mean u pended- ed1ment concentrat1on, in milligram per liter 

I 6 8 6 46 48 35 16 7 

2 ... - 28 28 32 35 45 15 6 

3 20 16 46 25 7 13 10 
12 14 2 53 18 95 13 12 

6 ll 29 57 17 100 16 2 

,6 20 8 3 43 1 99 17 11 

7 --- 18 34 9 10 10 

8 ,.._ --- IO 311 9 44 16 91 53 8 

9 4 2 45 43 14 86 77 8 

10 4 14 68 32 19 69 65 7 

11 4 ll 2 23 22 47 36 6 

12 4 l 367 23 22 8 20 206 

13 4 20 8 7 10 63 14 220 

14 --- 5 27 162 147 99 64 13 163 

15 5 31 91 92 10,400 59 11 102 

16 -- 6 2 7 25 2.200 ' 19 10 66 

17 7 11 52 23 9 7 9 2 

18 9 7 24 50 38 72 1 4 8 I 

19 8 7 41 46 43 34 41 7 13 

20 7 7 21 49 50 5'9 7 7 10 

21 --- 6 10 63 34 245 32 6 9 

22 16 4 77 29 201 29 6 8 

23 5 17 45 63 23 180 26 1 7 

24 5 1 36 51 I 170 26 7 7 

25 4 14 40 7 29 166 2 7 7 

26 s 12 47 62 37 162 25 7 6 

27 .,.11!!1111_ 8 0 7 ,9 116 24 6 

28 5 4 122 51 38 24 6 

2- 5 40 3 52 52 29 9 6 

30 '!!!!!!!'-- 5 41 520 43 25 9 6 

31 6 3 2 12 19 8 
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Table 24. Daily mean suspended .. sedimen concentration and daily suspended-sedim:en 

Day 

I 

2 

4 

6 

7 

9 

10 

11 
12 

13 

I 
l 

16 

17 

I 

9 

-
21 

2 

4 

2 

6 

7 

2 

0 

l 

Total 
mea ·ured 

Oct Nov Dec 

---

Spr1ng wa er year 1 '991 ConUnued 

J,an Feb Ma. Aipr, ay. 

p oded- edun nt load 10 ~ 

.0 .70 7.1 I 

. I . I . I . 
.0 12 

I. ' 1-

.5 L .6 I 

7 .0 10 

I .4 

4. .4 
. l . ·- . l .8 

.1 I. 

. 17 4 

. I ., . 

.17 9.7 

. I 4 

.19 _o 

.2l I 4 .3 

l 6 0 4.7 

. 7 7 

. 7 . 1 0 -.0 

. 4 15 10 

. l 7 ,6. 

.1 . 0 12 0 

.1 - I l4 16 4.7 

15 .7 I .0 

.11 .7 ' 16, .5 

.16 I 1 I - .1 

.]6 8 I 7. 

. l 7 • J 7 12 7. 
1 1 I 17 1 

. I 7.7 l2 2 

... 1 1 

.5 l l.1 1400 

June Jul 

17 7.9 
12 9.7 

16 

.4 19 

l 
4. ' I 

l 

16 

I 

4.7 
4. 7 l 

1..9 I 

1 I I 
0 

1 740 .9 
41 

'04 8.0 
2 .6 

I 2 .0 

.2 
70 4. 

.. 0 

2 I . 

,.7 

1 ' .6 

17 

l .4 

lO 6 

.7 

load a.t Big 

Aug s p 

.74 

I 

l. l. l 
.8 I 

l. 

l. 

- 4 l 1 

9.5 

1 ,7 
-

.1 • 'I 

0 

7 7 

1.7 l 

1. 1 

L .0 
1._ 

l.1 2. 1 
.96 .. 4 

•' 1. '. 

.7 7 

• ' 76 
.71 

9 .16 

7 0 

0 

.9 

.9 

7 I 0 

S I pa . d d• lment Can1centr tlan and Lo d at Big Spring as 



Table 25. Daily mean water levels in the Saint Peter aquifer, 1Clayton County Iowa,, water year 1991 

[ ater level in feet below land , urfaJ _: --- data n t aiJable to caJculate mean value ] 

Day Oct Nov, Dec.. Jan., Feb. Mar. Apr. May June July Aug. Sept. 

Well BS2-G (fig. 2) 

1 I 5.43 185.8 185.36 J 85.74 186.25 185.82 185 66 184.39 183.,66 183.3,5 183.93 

2 185.59 185.76 185.49 185.56 186.20 185.91 185.68 184.47 183.65 183~28 183.93 

18 .59 185.8,8 l 5.55 185 . .55 186.14 185.78 185..63 184.44 183.66 183.28 183.93 184.22 

4 185. 1 5.60 185.66 186.1 l 18S.90 185 51 184.41 183 80 183,.28 183.93 184.47 

5 18 .53 185 90 185.65 185.74 186.18 185.87 185 38 184.27 184.02 183.28 183.95 184.33 I 

6 1· 64 I 5. I I .64 185.79 186.20 185.73 185.26 184.23 184.07 183.28 184.14 184.33 

7 186.0 185.72 185.49 185.88 186.30 186.02 185.21 184.41 184.00 183.28 184 20 184.32 

8 185.94 185.76 18 .5 l 5.90 186.11 185.91 185.08 184.43 183.90 183.28 184.20 184.27 

9 185.75 185.54 185.70 1 .. 6.02 186.08 186.03 1,85.15 184.35 183 84 3.36 ---- 184.22 

10 185.61 185.24 185.54 ] 6 31 185.90 186.11 185.40 184.44 183.75 83.42 184.35 

11 185.61 8 l 185.52 1 6 06 185 87 185.93 185 47 184.49 183.72 18 .42 84.33 

12 185.84 185.20 185.59 186 06 185.60 185~75 185.33 184.32 183.77 183.42 -- 184~32 
] 185.77 185.28 18S 52 186.02 18 1.77 185.7 . 1 5.10 184.13 183.68 183.42 184.31 

14 1 .68 1 .2 l, 5~46 185 87 185.80 185.9 1 4,86 184,.07 83.40 183 42 184~21 

15 18 .8 I 5. 18 .54 185~92 185.88 186.08 184.84 184.07 183.42 ---- 184.14 

16 l85.8l l - . 5 1 .69 186.08 85.67 86.08 184~93 l84.02 183.42 184.14 

17 I 5.56 1· 5,.64 185.73 186.08 185.77 1,85.85 185.03 184.,04 183.42 ---4!' 184.21 

18 l' 5 57 1 .63 185.45 186.06 185.84 185.75 184 94 84 .. 26 183.42 ---- 184.26 

9 1 5.42 l 5.51 I 5.63 185.81 185.74 185.82 1 4.91 I 4.40 183.42 --- 184.43 
1 

20 185.45 85 62 ) 5.50 185.97 185.66 18S.64 184.95 184.29 183. ,5 18 .42 _,__ 184.47 

21 185.4,8 185.54 185.77 186.22 185.7 I 185.45 184 88 184 l 83.39 183.57 184.35 

22 l .0 }, 5.42 185.651 1 6 01 185.78 185.40 184.61 184.05 183.39 183.63 184.26 

23 l 5.33 185.19 185.44 186.02 18 .79 18 22 184.49 183.95 183.39 183.63 184.37 

24 I 53 1 5. 0 1 5. 6 1 6.31 185.82 185.58 184.69 183.92 183.39 183 63 184.36 

25 185.90 185.46 185.78 186.44 185 8 185 63 184.72 183.92 183.39 183.63 184 3 

26 185.98 85. · I .62 186.20 185.75 185.37 184.59 183.7 18 .9 183.67 184.20 

27 85.70 85.25 I 5.55 1 5. 5 18 .81 185.06 184. 7 l 3.82 183 39 183.97 184.34 

28 186.03 185.42 185 75 185.96 185.79 185.32 184.48 183.87 183.39 183.95 184.47 

2 18 .79 185.46 185.61 186.17 I 85~58 184.17 1 .8. 18 . 9 183.,93 184.49 

30 185. 9 . 85.3 l 185.78 186.16 [85.68 184.26 l 3.62 183. 9 183.93 184.42 

1 185.83 185. 1 186. 3 185.54 83.62 183.93 
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Table 25 .. D,aUy mean wa er levets in he Saint P ter aquifer Clayto County. owa water year 199 -
C ntinue 

Day Oct I OV De Jan Feb Mar .. Apr .. ay ,Ju Jul Aug ep. 

11B t g.2 

1 71. 1 7 .1 71. .... 71. 6 .77 . 0 7 . 7 

7 .79 7 .2 71. 
., 71. I 1 7 ... . 

7 . 7 . 71. 5 7L 7 l 7 
·71. 1 _.11 71 71.6 · 69.7 . I 7 . 
71. 7 . 71 7 . 7 7 . 0 7 . 

71. I 7l 71.21 . 9 - 6 .0 6. 7 70 I 70. 

7 71. I 7 . I 71. 71. 7 .12 7 . 

371. 7 4 71. 70. 7 . 7 

9 371. 7. 71. 7 7 .0 7 . 
IO 7L 7 .6 71. 7 7 .2 - .7 7 .ll 7 . 

11 71.9 72. 71. . l .1 2 70 ..... 7 . 
12 71. 7 7M 17 71 6 . .,7 .79 7 7 .17 

I 71. '72.4- 71 .70 . 71 7 1 

l 71. 71. .6 1 ' .71 7 . 
1 I 7 J. 71. .7 .11 7 7 . 7 .0 

1 71. 7 .11 7 l .77 8. 6 .6 7 . 7 . l 

17 71. 72.l 7l. 7 

71 7 71.2 70.10 
I , 71. 7 7 . l 
_o 71. 7 7 71. l 7 .2 7 . 

71,' I 7l l 8. 17 .2 ? . 
2 71.7 71. 7 3 .0 
.,_. I 7 1.0 11. - 7L .77 • ] I 7 ' . 

2 37 11 71. . I 17 70. 7 . 
"- 72." l 171. 2 7 J. 36 . I 9. l . l 7 7 

2 7 .. 2 71. .7 7 I 
7 72.l 7 71 70 .. 01 7 . 7 . 1 

2 7 .01 7J ·11. I . 71 7 . ' 

7 71. ' 71 .15 '1 . 7 l 

0 7 . 71. 7 . ·7 . 7 

I 7 . ' 7 

Dally ean1 Water Level n the qlnt Pete Aqulfe,r Clayton Coun low a.tar Y ar 1 g 87 
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