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HYDROLOGY OF LOON CREEK 

by W. A. Gebert 

This hydrologic study of Loon Creek was initiated to detel:'

mine the feasibility of a pl:oposed l:esel:'Voir system. The work was 

done by the U.S. Geological Survey in cooperation with Burnett 

County through the University Extension--The University of Wiscon

sin Geological and Natul:al History Survey. 

The following data were collected and interpreted for special 

al:eas of hydl:ologic intel:'est in the Loon Creek watel:shed. 

Streamflow. --A continuous-l:'ecording gaging station was established 

on Loon Creek downstream from the proposed darnsites (Site "I" in 

figure 1). Daily streamflow l:'ecords fl:'om June 4, 1970, thl:ough 

November 5, 1970, are listed in table 1. 

A seepage run was made July 8, 1970, on Loon Creek and Spring 

C:r:eek. The measul:ed dischar'ges al:'e shown in table 2. Also, a 

series of discharge measurements was obtained at two upstl:eam loca

tions, one on Loon Creek and one on Spring CIeek. The results of 

the measurements are listed under E and C in table 3. 

Monthly mean discharge values wel:'e estimated for Loon Cr'eek 

by cOIrelating the recorded dischal:ge at the Loon Cr'eek gaging 

station and the recor'ded di.schal:'ge at two other gaging stations 

in the area. One station is Bashaw Brook near Shell Lake (not 

shown on map) ( which is a gage that has l:'ecol:'ded open-water stream-
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flow since 1964, and the other is the Namekagon River near Txego 

gage (not shown on map), which has been in opex'ation since 1928. 

The monthly mean discharge recorded at these stations was trans

fe:ned through the relation line to estimate the discharge of Loon 

Cxeek fox 1964,-70 (Table 4). Based on the seepage run of July 8 

and the miscellaneous measurements obtained at the two upstream 

locations, about half the st,reamflow at the gaging station comes 

fxom Spring Creek and the othex' half from the main stem of Loon 

Creek. 

The px'oposed xeservoir system would have two dams on Loon 

Creek; one just below the confluence of Spx'ing Creek and Loon Creek 

creating Lake "B" (planned elevation 968 feet), and one just up

stream cx'eating Lake "A", planned elevation 981 feet, (fig. 1). 

The inflow to each lake would be about half the flow at the Loon 

Creek gaging station. The estimated avex'age mean inflow fox' each 

lake is shown i.n table 4. Each lake would have a mean annual 

inflow of about 4.5 cfs (cubic feet per second) which is equal to 

about 3,300 acre feet annually. 

The fl.ow recorded at the Loon Cx'eek gaging station was almost 

entirely ground-water runoff fox' the period of opexation. Most of 

the watex' came fxom the present lake system in the upper part of 

the Loon Creek watexshed. 

The present pattern of ground-water movement will be altexed 

by the construction of the proposed reservoirs, but the quantity 

should not be reduced materially. As the px'oposed Lake "A" begins 
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to fill, the g:round-wate:r g:radient between Loon Lake and Loon 

Creek will be :reduced, and in consequence the ground-wate:r' flow 

into Lake "A" will decrease. This will cause the water elevation 

of Loon Lake to rise until it reaches the elevat,ion (981 feet) of 

the Loon Lake spillway and begins discharging into Lake "A". If 

Lake "A" were filled to its normal elevation of 981 feet, the 

enti:re inflow would be derived from water passing ove:r' the spillway. 

G:round-water Flow. --Present and futu:r'e ground-water conditions 

we:re evaluated by preparation of two potentiometx'ic maps. A map 

of present (Oct. 21-23, 1970) conditions (fig. 2) was prepared 

using water levels in seven U.S. Geological Survey observation 

wells (table 5), nume:rous wells that, had been iris taIled by N. E. 

Isaacson and Assoc., and lake-surface elevations from U.S. Geolog-

ical Survey topographic maps. The second map (fig. 3) rep:r'esents 

the probable potentiometric surface after construction of the dams 

and complete filling of the lakes. 

The amount of seepage f:rom the reservoirs was computed using 

Da:rcy's law which is expressed as Q = TIL. Q is the quantity of 

wate:r' discharged in a unit of time, T is the transmissivity of the 

aquifer, I is the hydraulic gradient, and L is the length of the 

cross sectional area thr'ough which the wate:r moves, measured 

normal to the directi.on of flow. 

The transmissivity of the aquifer, a fair'ly unifo:rm, medium 

grained, clean sand, was estimated by solving Darcy's law for T. 

The contours on the potentiometric map (fig. 2) were used with 
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the discharge values from the seepage run on July B. The discharge 

at the Loon Cl:'eek gaging station was about, the same on July B as on 

October 21-23, 1970, the pe:riod of the potentiometri.c map. Solving 

the equati.on yields a T value of 63,000 gpd per ft (gallons per day 

per foot) for a l:each on Loon Creek and 62,500 gpd pel:' ft fOl:' a 

reach on Spring Creek. 

A t.ransmissivity of 63,000 gpd pel:' ft was used t,o compute the 

seepage since this value represents the rate at which the aquifer 

transmitted water during an actual seepage condition. However, this 

value may be low because Loon, Cadott, and Shoal Lakes have acquired 

a natural seal of silt deposits on the lake bottoms. A new reser-

voi.r may initially have a considel:ably highex' T value. 

The computed seepage losses for the nOl:mal lake levels are: 

Average Seepage Annual Seepage 
(cfs) (acre-feet) 

Seepage from north side Lake IIA" 3.5 2,500 

Seepage fl:'om southwest side Lake IIA" 5.1 3,700 

Seepage from northwest si.de ,Lake liB II 2.5 1,900 

Water Quali!y'.-'-A watel:' sample was taken at the Loon Cx'eek gaging 

station si t,e on October 9, 19 '70, when the dischal:'ge was 18.0 cfs. 

The results of the labol:'atory analysis are: 

Total hardness = 67 milligrams per liter 

Total, nitrates (N03) = 0.7 milligl:'ams per liter 

Total phosphorous (P04) = 0.05 milligrams per liter 

Conductance = 130 micromhos per cm at 25°C 

Co:,or = 30 cobalt units 
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This analysis i.ndicates that the proposed reservoi:r's would 

initially have about the same general wate:r quality as the existing 

lakes in the area. 

Conclusion .• --The followi.ng i.s a brief summary of the estimated 

i.nflow and losses for the p:roposed reservoi.rs: 

Lake "A" 

Average annual inflow: 

F:rom upstream system = 

Aver'age annual losses: 

Seepage from no:rth side = 

Seepage from southwest side = 
Evaporation f:r?m lake surface = 
Seepage through dam (estimated to be 

similar to present Loon Lake Dam) = 

Total losses = 

Balance: Ave:rage annual defici.ency = 
I~ake liB n 

Average annual inflow: 

Fr'om upstream system = 

3,300 acre·-feet 

2,500 acre-feet 

3,700 ac:r'e-feet 

800 acre-feet 

700 ac:r'e-feet 

7,700 acre-feet 

4,300 ac:re-feet 

3,300 acre-feet 

Seepage from southwest side Lake "A" = 3,700 acr'e-feet 

Seepage th:rough Lake "A" dam = 

Total = 
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I,ake "B" (continued) 

Ave:rage annual losses: 

Seepage from nOJ:'thwest side = 
Evapo:ration f:rom lake su:r'face = 
Seepage through the two dams in Lake 

1,900 acre-feet 

200 ac:re-feet 

"B" (estimated same as Lake "A" Dam) = l, 400 acre-feet 

Total losses = 

Balance: Average annual surplus = 

3,500 acre-feet 

4,200 acre-feet 

The above summa:ry illustrates that Lake "A" would not be 

able to maintain a full pool, while Lake "B" would have a surplus 

of 4,200 acre,-feet if Lake "A" were filled to its planned level. 

The seepage losses and gains listed in the summary are based 

on the assumption that the reservoirs would be filled to the 

planned elevations. Therefor'e, the computed seepage losses are 

maximum and would dec:r'ease with lower reservoir elevations. The 

i.nflow to Lake "B" fr'om Lake "A" also would decrease with lower 

reservoir elevations at Lake "A". If Lake "B" we:re the only lake 

planned in the development, there would be a seepage loss from 

Lake "B" to Loon C:reek. In that case, it is very unlikely that 

I,ake "B" would be able to maintain its planned elevation. 

An app:roximatel:'eservoir'-operation study was made to estimate 

how full Lake "A" would be with average inflow. During years of 

avel:age inflow, Lake "A" pr'obably would r'each a maximum elevation 

of 972 feet in May and then recede until the following spring 

runoff period. The minimum elevation would be about 967 feet in 

the winter. 
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When the study was started, there was some concern that the 

water level in low lying areas adjacent to the reservoirs may be 

raised high enough to impair the area for some uses. The possible 

incxease in the water table elevation, if the reservoirs wexe 

fi.lled to their normal. elevation, can be determined by observing 

the difference in the potentiometri.c surfaces between Figure 2 and 

Figux'e 3. It appears that the watex table might be raised to a 

maximum of 20 feet in some areas i.mmediately adjacent to Lake "A". 
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EXPLANATION 
• E Streamflow measuring location 
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Figure 1. --Area map of Loon Creek 
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Base from U.S. Geological Survey Hertel quadrangle, 1955 

, ':r 



-
--~-

--_.---------
; - ~ ~---.------........ 

/ 

/ 

j ~ .• 0." .. ' 

POTE NTt O~~TI 
\ ",.-, .. -
,V.' • 

OF THE EST1Mptl:l 
v s, Ge.o\","-.·(.j SQr"'<y 14"-'kt,I"S~JVJe:I,~ 4k<-1~$S; w<'bl"~.l;Y'u 

" ~~,. 



• -' 1 -

o 
;; 'c .. 0 

.=----~'" 

.----~ 
; 

• 
~(.1 1 

r 

, ~ 
/', -

j 
. !; f ' 

;. • j 
-t· 

" 

! 
1 

,-

J . 

.::; ... • .... ~ $0., ' 

€ L_ .j~.i,. 

ex 'b ov~ 
X.Wo..t.e. 

r 
~ (. <- ..... 



o 
N 

qJ.fO--~ 

/ 

/ 

-I" , 



/ 

J 
/ 

) 

\ ' 

. '/ .. 

, 
• 
I , 
~- ... _-/ 

/ 
./ 



( 

J 

( 

\,. 

," 

/ 
'--- ~/ 

i 
/ 

/ 

'.>. -,". 

~"c. .It .. j 
/ / 

I 
/ 

/ ty 

.. ~ 

/'~----;;...' 

I 

__ --- t:ts"S 

__ --------------=--crbO 
~------- qb5 

• 

) (.,80 



, . 
, < I 
\' -.' 1 

c 

REEK .ARE'A! 

oct 21·23 '~70 

, 
J 

(1, B (> --""-

t' 

• 
CJBO 

N 

s~ 0 ....... : 
e., \ ",". :_.i ... ,~ -., 

"'-

" 



-~ 

/ ..." 

/ I 
\ 
, ... " 

, 

_ ....... 

, 

, ; 

ESTI MATED 
AT 

~ 

./ 

• 

-
-, ..... ; 

;/ 
.' , 

,,' 
./ 

-" 

i ) , 

1 

', ....... ) + 
, ' 

1 
/ 

i-

Ii 

, 
.J 

-,,'--

- k , 

; 

- ... ,< > -

s 

! 
Ij 
/' 

I j 
/I 

r 
~, 

F'41"",,...e. 3 

Q80 



~--
----------------.-~" 

~-----
,_------ . __ ---- / / I ~ 

I ' 
I \. '-", _ .. -' --aj 

/ .. ~ ./ 
- .... e, qS\ ,;',..,. 5 .. v- J ; __ ./ 

( V I" 
( " ~ . // 

.... \\\. (',1, 

J 't .... ,.I ; ...... - ./ \ ....... { ./ 
L. " . / 

\ '~, -, -"/ 
\ /' \'. / 
\J 

~ 

f " \ I I 
v \ , 

,"'~ .-. ~ .. ) 

.. ,,' 

/!,)'~r 

1 

I ; 

-~ 

~-----.---.---'--

~80 

i \I ' 

-j \. 

\ 
) 

l _ :: : ~ 

-. , 

\ ..------.. -
~ i __ ..• 

---'--~ 
-~-

?' 

-,--~-

THE ~F L 00 N CREEK AREA SIiOVVING 
jt~:;; :1: WITH PROPOSED RESERVOI RS 
~L OR PLANNED ELEVATiONS 

• 

j 

,- , 

-\-

:" 

.1 

EST 1M AT£D 



/ 

! \. 

. L [ L 
j 

o 0 

L -T--- r -_I 

~ .. 

/.~ .•. 
,. 

.--------.. --~-

-'--, ---------.--.----.. --
~ 

--.. .... --.., 

I-I ,,;, 

'- -: 

POT ENTIOMETRIC MAP 
WATER TASL 

\,', _.', , 



\ i 

j j 

ji 

_._----
ohh I 

of1b 



ji 

j 
~':1" ..., ,,' l 
I 

\ '!jlbl 
'- ( 

,J 



5Lh 

5Sb_----

-~ 

1'-" 
\ 

\ 

I 

-, 



Gage ~ead to . .-. "c' 

;... Gaie 
,j . ~eight 

I 

1 I 

2' 

3, 

4 

.. i 'I .... - --··1 .. ;, .. · .. - • , 

103 

5ii~. _____ I,_. ______ ~~---.--.,--.---~-I:.:~:.;~'-----~~:;~ 

61 ,! 
II 

7 ' I 
~I" 

~, 

i: 
)j 

, 
, 3,62 6.8 

1 0 IL.:-.. L_ .. ~,_._ •.. __ i _____ . ________ !,1,_6_2 .i--.-.E .. ·~lL 
11 I' ." ' Ii 3 • .59 ' 5 •. 9 

) H 
I ;,3.60 _6.2: 

- - i- !: , ' 

13 I, ;'3.72; 
• . II 

, ' 

3, 

I 3. 
, 3. 

,,! ,. '3.66: 7,3 

:: I~--~---i-.. -~----I~---- ------i 3" 66 ____ ~'_il 2"c~,; ___ . .J' 

lIlii. . ., 3,89, 13,2 j 

;0' __ ._ . __ ._~ _____ " ____ ','-- ___ . __ -

'/ 

, 3,81 

'3,73 ; 

. 3,70, , , 

.. _.,12,§.J. 
, 3,65 

3,61 

, 3,59 

3 58 
3,61 - .-----. 

J, 7 J 
3,69 

3, t 5 

3.64 

3 J.l 

7,6 

6.5 

5,9 
5 6 ' 

6,5 

9,6 
8,6 

7,6 

7 , 3 

7 0 

5,2 

5,2 

5,6 

, ",--~" ( 
3,5.6 
3, ?7 
3,57 

], $7 
3 57 

3. ,56 
3,4,0 

1 60 

3 />5 

3 ~6 

5,2 

5 4 

5 4 
5.-4 

_ _______ ____ .. ____ ,, ____________ 3 . i~_ .. _ 

5.2 
6 2 

6,2 

7 6 

7 9 

7 3 

7 8 6 0 

AUQUU 

, . 

Gag. : Disclwge Gage I 
heIght .: height: 

.3064 

3.63 

J,6.3 ' 

3,61 

3.61 
.3 63 

3 63 
]. f2 

3 01 

3 61 

3 59 

3 58 

3 :'8 

3 58 

3 5l 

7.9 

103 
7,0 

7. (; 

6,5 

6,5 
LO 
7.0 

6,8 

6,5 

5 f 

5 (, 

5.L 

D.7 

605 ~il~r 
__ 1O.~_, '6 

-~-', - - --- -'--
~ : 

3.69 

3,69 

8,6 
8,,6 

c: 

:1 If} '; ;;; 

:' Ii, :; 

3,67 8.1 ," " 
,3,65 7,6 

3,65 7,6 

3,65 7,6 
3,61 6.5 

3,60 6,0 

3,66 7,.9 

19- , 

.~,P .. 

3 6 8 ___ ~.:.4 _ r, 

3.69 
.J 64 

3,60 

3,59 

3.58 

8,6 .'" 
l ,3 

6.2 

5 9 

5,6 
'!' ! 

, 
--- -/ 
i·~ I 
~ -:: , 

.-i -" ~1 
co .:i :;; I 

-- .'._";-=."_.:, , 
I 

- j 

II It' 
--- ~ '---- -------~.'" ~-- "'---_.-----

6 Y 



'r 
: 
i 

• j 
i 

I 
i 

! I ,-, : 
;:i 

i 
, 

j 

...: ... ' 
'"";- . 
. v 

1. 1. 

J I ,!074 1 909 

" . , 3 07J __ 2.&. ... 
:,:( ~,77 ! 11 

4,01 15 

3,.92 , 14 

..'" ~ .• 84 12 
,q .3,83 i l~ 

-------"--- <----_._---------':------'---' --------~,-"-.~---,, -
!, 

}( II r -( ~: ir, :1" f ~~ ; 
:''.l- ,--': H -,r (~ 

10 3 

--:..:: ---,-- ~-----,,- _._-_..:-'--,. ---. ----- - ~- -



Table 2.--Discharge of Loon Creek and Spring Creek During 
Seepage x'un July 8, 1970 

Site Discharge (cubic feet per second) 

A Loon Creck O. 73 
13 Loon Creek 1.42 
C Loon Creek 2.35 
D Loon Creek 3.54 
E Spring Creek 1.90 
F Spying Cr'eek 2.08 
G Spring Creek 3.ll 
H Spring Creek 3.92 
I Loon Creek 7.70 Gaging Station 
J Loon Creek 7.02 
K Tributary 0.09 
L Loon Creek 15.3 

Location of each site shown by letter' designation on figur'e 1. 

5/25/70 
6/ 3/70 
6/22/70 
7/ 8/70 
8/l0/7C 
9/11/70 

10/ 9/70 
11/ 6/70 

Table 3.--Discharge of Loon Creek and Spring Creek 
Site 

liEU 

Spring Creek 
at Loon Lake 
Road 

(cis) 

4.51 
2.70 

1. 90 
2.09 
2.36 
5.27 
2.66 

lie" 
Loon Creek 
at Loon 
Lake Road 

(cis) 

4.67 
4.31 

2.35 
2.31 
2.69 
6.85 
3.2.3 

11111 

Loon Cr'eek 
at gaging 
stat,ion 

(cis) 

12.0 
10.5 

7.74 
7.70 
7.45 
5.93 

18.0 
8.43 

IIJrr 

Loon Creek 
ups tz'earn 
from Eagle 
Lake (cfs) 

7.02 

7.27 

ilL" 
Loon Creek 
aownstrealn 
from Eagle 
Lake (cfs) 

15.3 
12.5 

9.11 

Location of each si.te shown by letter designation on figure 1. 
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9-2200 
(Oct. 1\151) Table 4 

UNITED STATES 
DEPARTMENT OF" THE INTERIOR 

GEOLOGICAL SURVEY 

Shcet ____ of ____ Sheets 

E s tima ted WATER RESOURCES DIVISION 

Monthly and annual discharge, in cfs ; of Loon Creek XR~~,. __ D:...c::a::.nb=-u=r=,,-y _______ _ 
[Dminnge area, square miles) 

1(1-2r,489-6 u.s, <;;OHRIlIo!ENT '~INTING OHler 

YEAR 
OCT. Nov. DEC. JAN. T FEB. M,\R. APR. MAY JUNE JULY AUG. SEP'r. ANNUAL MEAN 

, ... .,.. .. 1 4 • 3**1 3.7*1 3.7*t 3.7**!, 4.6*111.2**119.0**1 6.6*, 6.4*1 6 • 8* 1 8.6*1 82 . 9 

I 4.6 **1 3.7*1 3. 7*~ 3.7**1 4.6*123. 0** ~_~~~_+ 10 • ~" I __ ~~~: [--_7 ._~,~ __ ~_: 5* 11:.,::0..:.7..:. • ..::.4_+---,--,-,--_ 

WATER I 
1964 

I • .......... , 

1965 1 7 1* 
6.9 
8.9 

6.l"*)10.0"1 6.5"t 6.5** 14.5*~18.0** 9.7* I 8.3*) 7.7* 7.7* 6.9* ~~11.8 h_ 

7.0**1 5.9*~ 6.1*+ 6.1**, 6.5*121.5* 1 9.1* 115.5* 1 7.4*1 7.5* 1 7.1* 1109.1 

1 • 

196~a 0* 

1967 I 9.4** 

~.3 

9.1 

1968 1 8.9 * 

1969 113.5* 

9.2 

11.9 11.5**1 9.9*4 

7.0**1 5.9*~ 5.4*+ 4.8**113.6* 110.2* 9.4* 11.5* 14 .9* 8.9 * 9.5* 1110.0 
I 

12.5* 127.0"* 10.2*f 9.4** 16.5** 8.9* 8.8* 7.5* 7.6* 143.0 

1970 1 9.8* 7.6 
, 

8.1**1 7.2*~ 6.4*+ 5.7** 7.1*~10.1* 
, 
I 8.9* 7.8 6.0 6.7 6.9 91.2 

1 
Total 162.9 148.6 146.3 42.0 !39.9 '63.4 1121.0 192.6 i 68.8 61.0 152.6 156.1 1755.4 163.2 

Mean ! 9.0 I 6.9 J 6.6-! 6.0 is. 7 I 9.0' 17.3 113.2 9.8 8.7 7.5 I 8. 0 lO~T y .0 

-J I ! i Iii I ,----== __ 
Est:mated Inflow tol LaKe 'IA" I I I _ _ __ 1_ 

Mean I 4.5 ! 3.4 i 3.3 I 3.0 1 2.8 , 4.5 I 8.6 1 6.6 _ 4.9 4.4 ,I 3.8 4.0 53. 9 J-~ 
'I J I' 
1 . 

-~~timjted Inhow to~ake 'IB" 1 1 I I I _ 1-------: __ _ 
}lean i 4.5 i ~_. 5 I 3.3 : 3.0 I 2.8 I 4.5 1 8.7 6.6 4.9 4. 3 ,~ 4.0 _! 5 .l~_~ ____ I,_~2._ 

I * EsLmatedl ~y cO~relati~n \'Ii ~hl recorLd di_s~l1_ar~2:_it B~~aw ~~._k·'n(~ar~i~~llj~~l~-~_~--i~_=~= 
oxlrelation with! _recorded dis,<!;l:.arge ~t __ Nan~~l<.agon liver n~ar Tr:~<lO I 

, , I j , , , 
"-r I ······r-----T 

1 I 
=~_L~=J~~~=~--'0 I =~-,._ ---;-=-..... ,-,1_,. ='-~~~,-o .. ,~~= .. J --~.~_~J=_'=:~-- r .... ,.=.=~~.J 

1-1------
--r-.·.~.I-'----
~~r':--~ = .. =~~~J-':~~~~~= 



Mean 14;513.4 i 3.3 .! ... 3.0 I 2.8 ! 4.5 I 8.6 I 6.6 I 4.9 4.4 3.8 g' 4~.0 J 53.9 1- 4.5 'I ITi I II! I--~--r-~ 
Estim~~~d~how t~! LaKe '~B" i I ! i 1 -----r---~---l 
,'!e~' 4~-r3-:-5 F~~- 3.0 : 2. 8 __ ~ __ 5 i 8.7 1 6.6 4.9 _-_~~I~~ 7 _~+- ~~_:_~2-~~~-1- 4. -~-

imatedl by conrelation \'Ii thi recorded dis¢harge t>t Bast aw Bro-1k nccarLshe111LdKe I 
~-----i-*-: E~F~~~~~~ C()l~~~itn wi tht_ recor~ed di~fh-;r;~~-NalllE,kag~~_ fi:ye~-npaJ:- Tr(~qO - -- L -~= 
------i--->- i···· I i ···1 r·· .. r----t-------+- I -- +----!---1---------1 --i---I ---r- 1- --- ---1---1= 1---1--- ---.- ·1----------.. ----~ . .-- . - -- - --+----- -----r-- --f---·· -.. --.---------! 1 i I • 1 I! _1_ I .. 
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Nell 
Nurr.ber 

GS 1 
GS .3 
GS 4 
GS 5 
GS 6 
GS 7 
GS 9 

Table 5. -,-Loon Creek Area - Ground-Nate:!:' Levels 

Elevation of 
top of casi.ng 
(feet) above 
mean sea level 

964.62 
966.78 

1,024.73 
1,018.51 

992.52 
971.07 
984.97 

Location of each 

Date 
Oct. 23, 1970 

Nate:!:' Level (feet) 
below land above mean 

surface sea level 

4.64 959.98 
7.20 959.58 

61. 80 962.93 
46.10 972.41 
12.81 979.71 

9.97 961.10 
21.38 963.59 

well shown on figu:!:'e 1. 

Nov. 6, 1970 
Nat,er Level (feet 

below land above mean 
surface sea level 

61. 72 963.01 

21.29 963.68 


