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~and chlorophyll samples were collected by the district. SRS TR s ST
* - Thus, nearly all of the study was conducted by Northern Lake - 0

' Service personnel. All changes in the study design were .

. approved by the Office of Inland Lake Renewal., ‘

‘§Tﬁé‘following discussion will follow the speéifigationsvof
the. .study. S

;’<Grbundwater Survey
A series of groundwater wells were installed at various
~water gradients and quality. 1In addition, seepage meters

. were used during the ice-free period of the study to".

’fThree test wells were installed at site "D" on the wést\

100,00 feet,

:”f,wdiscontinued after two months.

Lo

INTRODUCTION AND DISCUSSION

B ﬂ#”In‘compliance_with Chapter 33 of the Wisconsin Statutes, ~5leﬁf_ﬁﬁ
»"and Chapter NR60 Wisconsin Administrative Code, the Long ‘

Lake Protection and Rehabilitation District, contracted

" with Northern Lake service, Inc. of Crandon, Wisconsin, on ”me
- April 27, 1979 to carry out data collection suryey as :

s outlined in Department of Natural Resources specifications
. of 1979. The purpose of this data collection survey was to. -
" provide hydrological and limnological information on which . =

 vaperSonnel from DNR's Office of Inland Lake Renewal may base “ .
. lake protection, management, and/or rehabilitation alter-
natives. : , ' ‘

vt

" This final report contains data collected during the itwelve . . -
- month study and general interpretations of the data. The - o Tl
vlake district furnished a minimal portion of the study labor . = .
rieeds as in-kind help. Two of five alternate.Secchi disc et L

]

v

sites around the lakeg in an attempt to determine ground-
determine in-flow rates along shallow shoreline areas.,

end of the lake to augment wells installed by USGS which S
represent’ the other three shores of the lake, An-additional .
back well was to be installed at site "B", however an .-+ .,
easement was not obtained in this area. Well A-I, which 1 @,
had been damaged by a snowplow was repaired prior to. - R
sampling., All wellg were surveyed to a spike in a tree
at the north boatlanding with an assumed elevation of

Seepage meters were to be ingstalled at points where recharge =+
was expected, however only site A was a potential recharge .
area. Two meters were ingtalled at different depths at = .l
this site, but seepage rates were so low that testing was 7+

-
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- Groundwater levels, when compared to lake levels, suggest i+ 7.
~poor communication between groundwater‘and lake water., RS
Average well levels were lower than the average lake level. ../ . 7
. in all wells éxcept well A-T where a slight recharge was ' . ’
e, o apparent. A slight vertical recharge was noted at site
i A-H, however the gradient was away from the lake at this RARRRE
i % site. The other three piezometric nest sites demonsgtrated ..
both vertical and horizontal discharges. ! »

In summary, Long Lake is apparently "perched" with little
~influence from ‘local groundwater, at least at pregent
groundwater levels., :

~ Groundwater sampling from the wells was conducted monthly
~with field filtering samples for phosphorus analyses ~
cduring the final six months of the survey. Groundwater was

generally hard and alkaline with low phosphorus levels. i
‘The deeper wells were not analysed after the Titst month, -
- except for D-P, . It is interesting to note the abnormally

“high ammonia nitrogen, conductivity, and hardness in the

. deeper wells., It appears that groundwater originating. from . .. " .
. .wthe local area is of higher purity than that of. the deeper " it
aquafer. This is of little significance to Long Lake, however'
" :since groundwater-lakewater transfer appears minimal, DRI

i

. Tn-lake

‘The in-lake survey of Long LaKe included several different
areas of study. : : B
- Lake samples were collected from surface and near bottom:on
a monthly basis. The data provides nutrient levels “typical ™
o, 0f fertile lakes. Phosphorus levels one to two times the e
- ~threshhold level for excessive weed and/or algae production,.
! The moderate alkalinities, when compared to the higher
“hardness levels of the groundwater, Ffurther suggest that the
~main source of water to the lake is from precipitation, not -
- groundwater influx. Conductivity differences also bear thisg:
out, : : ' L

. Severe winter oxygen depletion, which is probably a common ‘' -
. occurance, did not occur during the winter of 1979-80,

. Indeed oxygen levelg remained high throughout the winter, |
. ‘due to clear ice and little snow which allowed photogynthetic .
- oxygen production, : e T

‘The depth of sediment survey conducted through the ice co
.. 'resulted in rather surprising information. Tt was agsumed 0
~that this "dishpan" lake located in a relatively flat, sandy, ..
. area of the state might never have been very deep. Probing '
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thirty feet. Thug the original lake bagin ha

. about 75% during the last 10,000 years or so.

is' apparently autochthomous material resultin
- decomposed plants and animals produced in the
material typically has a high oxygen demand,

- depletion is probably high during snowy winte

Chlorophyll samples were collected semi-month
late April and mid-August, monthly thereafter
“relatively low; nutrients were apparently uti
‘the dense macrophyte population in the lake.
visibilities were of little value because the
into soft sediment at about five feet. Seceh

e are estimated to have ranged from 10-20 feet,

a spot deep enough for a measurement.

A single macrophyte study wag conducted in mi
Macrophyte growths were found at all but two
on the lake. Twenty-three taxa were identifi

. stands of white 1ily and watershield were pre

leaf communities,

The submergents typically found in profugion

| fertile waters weve relatively sparce. Millf

~were present and coontail absent on the diver
submergents, Potamogeten gramineus, P, amplif

~

‘ “vf‘the'soft sediments indicated an original depth of over SO
s filled in e

Sedimentation

g from partially f:‘g J

lake. This
S0 oxygen
rs;

1y between

» Levels were -

lized mainly by
Secchi -disc i

dise dissappearedc< 

i disc readings @
had there been

of the 79 'sites
ed. Major o

sent in floating =~ 0"

T
E o

in extfémely
0il and.elodea
se list of ten -

- Charra were the dominent submergents,

‘"‘In‘summary, Long Take is a shallow, fertile 1

. ‘minimal communication with groundwater. The

- undergone eutrophication’ (natural lake aging)
point at which sediment accumulation accounts

~portion of the original basin volume. Macrop

~is profuse, interfering with recreational pursuits in some
- areas., Winter fish kills can be expected during long
. periods of snow cover. .

GENERAL LAKE MANAGEMENT SUGGESTI

Although it is not a responsibility of Northe
- Service to offer detailed management alternat

.~ difficult to conduct a data collection survey for that
© purpose without having developed some thoughts in this
©regard. Three categories of alternatives mig
' gidered: lake rehabilitation, lake management, and lake

- protection.

Lake protection is usually best accomplished
community residents and users at minimal cost

I
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;70w 8 vcommon sense" practices. Lawn -fertilizing where run-off
’ o ‘can reach the lake, burning brush on the ice, high speed
i . 'motorboating in shallow silty areas, disturbing near

gl shore vegitation and major excavations near the lake are

.~ w0 all practices which should ba avoided. The lake district
should support county zoning and might ask the county
zoning comnittee to advise the commissioners of any variance
requests within the district. A working relationship with
the township and county governments can result in district
participation in land use decisions within the lake district.

i Take management activities might include winter aeration if - R
o fish mortalities are a concern to district residents, - . . ..
Macrophyte (weed) control either chemical or mechanical o Lo
would reduce nuisance growths in swimming and docking areas.

om0 Long Lake would be a prime candidate for a major dredging ' . o
R project as a rehabilitation alternative. While'total removal, - ‘
of 700,000 cubic yards would probably be prohibitively =~
expensive at $1.50 to $2.00 per yard, a smaller project might
be within the district's grasp, should the district members
be willing to make a large monitary commitiment, [Thig ~ °
\would require & major effort to obtain necesgary permits.
. jUnfortunately, the DNR's Lake Michigan District, through -
- [ which the lake district would apply, has been reluctant

| Go allow even small scale rehabilitation projects within /
\ its jurisdiction. e , i

st v

'

Local residents have shown concern over lake level fluctuationg. . -
Although the level fluctuated only about five inches during -+ ¢ o
the survey period, it was apparent that greater fluctuations ‘
occur over long periods of time., Any plan to raise -or
maintain the lake level using high capacity wellg should
be preceeded by a chemical analysis of the well water.

- The chemigtry of the water taken from well D-P would
likely cause major ecological changes in the lake.

et




L% = trace, -
-~ measurement.
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Daily Precipitation Data from Hancock o

Hancock
Exp. Farm

40

o 27
t

« 50
.02

. 50

o 14
.28

.« 52

.02
.01

. 16
.03
03

.39
.07

Experimental Farm

Date

Jan.

15
16~-19
20
21
22

23
2h-25
26
27
28
29

Exp.
1980

*

Hancock
Farm

.08
.t
.08
.02
1.02
<15

T
.01

» 07
.02

.t
T

.07
.01

.02

A

= no record, x = amount included in following
Precipitation given in inches.

Date
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‘Mar., 1980
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. o .
L Daily Pre01p1tatlon Data from Hancock '
O ‘ Experlmental Farm [
'.;%‘: trace, - = no record, x = amount 1ncluded in follOW1ng SO
.measurement. Pre01p1tatlon given in inches.,

‘Hancock Date Hancock ‘ ’ Co iy
Exp. Farm Exp. Farm 4 o - \.u""

. Ol

.11
7H

t

.08
140

1 11
PR .07

'6‘ 1.29
.89

14 .68 : . o

".19 1. 17 : : T T

20 29 SRR AT

: 28 .18 L R
@9 30‘ , o ST
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T

LONG LAKE WELL SITE SOIL ANALYSIS

Percent Retention On Sieves

Well No. D-H D-I, D-P
Sieve No. ’ ; |
10 3.0 1.2 | 1.1
20 . 5.7 b1 5.k
10 o 2.7 36.4 47,0
60 37.9 b1,k 37.3
80 6.2 10.8 6.0
100 1.6 3,2 1.5
Pan 2.9 2.9 ~ 1.7
Permeability
gal./day/Tt. 2 384 403 W48

[y

Slug tests were run on wells A-L, AH-P, B-L, B-P, and CéLgi

the data for which has been sent to Jim Vennie of the

Office of Inland Lake Renewal who will be using ahcdmpu%or

program to determine permeabilities. The remianing three
wells could not be slug tested because they were 00 deep
to pump and recovered too fast to draw down by bailing.

~10-
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fDafé

Vo Gomd. o pE

7 USGS No. _665-8

Hardy;~i'-61;”;;_NH3-N',

Well EWevatlop 112 Q

fNQ5+NO?—N

Sampied By

’To%al—N"

_ Dec.

1979iq
- Nov. - 12

11

- 1980

14

12
18

oh.b3 -

ol k5
ol.23
9. 50

93,40

93.97

93.99
93.78 -
.21

*%' u.M6 - 265 . B.28 150 1.5

240 8,50 - 130 - 2.5

186 9.10 "78 3.0 - o.27
265 8.85 122

o
(@)

285 8.40 120

(@]
e
(@]

158 8.82 12k
160 9.00° 122
175 9.40 120

0.36
.22

= O
O iU O
o

=

210 8.60 136
no sample =
182 9.10 sample spilled. ,

| 0.22
2h0 . 8.0 13h4 1.5 - 0.27

"OgldA
3. 13

0.0L

- -0.20°

0.05

0.07

0.06

0.03
0.01

0.02 -

- 0.02

0.02
0.04

. 0.0b

0.83

0.9

0.82

0.81
0.60

0.39
0.66

_0572'
. 1,13
..0.82

prialePo;lPrf

0.009
0.013
0.008

0.001
0.005
0.005

0.005




.78 sampled By Bailing _

_-N © NO,#NO,-N -~ Total-N = Total PO,-P .

79 1015 Wb 6.5  1.33  0.03 1.71° _ 0.010

Sampling Discontinued.




”f'%~Datef{"=iEleV,f{;

“Cond.

USGS.No. WS-29 © - Well Elevation 110.45

NO,+NO,-N  Total-N.

ed By _Bailing - -

- Total POufP ,[ '

11979

? Nov. 12

Dec. 11

1980
Jan. 14

Feb. 12
Mar. 18
Apr. 14
: ,
G May 13
' June 16

July 14‘ 

Avg. 11

Sept. 15 -

o477
9#,85-x

oL .78

o, 89
ok.81

Frost

05,46
95.55

95.13

9507
. 9520 .

s
290

295

Frost
frost

in well,

134

in welly

0¢]
U

~ 0 3
(%1

~3 =
()

a

118 3
11z . 2,
=130 1

Ut

0 ~1.~1
N BN
00, U

1
124 2.

122 | "‘OuE

in well could not sample.

122

124

OOOOOO

0.09
0.01

0.05

OLOOOOOA

0.006
. 004

005

2005
.009
.007
.009
;bli
.002




©Well _B-L : USGS No. 867-5 Well Elevation 107.01 - Sampled By - Pumping

i tpater - UElev. - Gomdl t. o epH Hard., = = C17° ‘NH4-N .- NO+NO-N - Total-N = Tgtal PO e
S 1979w e DL TR T L e | T
' Nov. 12 9.2l bks o 8.00 176 - 0.5 0.40 - 0,02 ©0.89 0.002 :
‘Dec. 11 - 94,18 370 8.25 172 0.0 0.35 0.00 0.76 0.004
1980 R v ' g ,

Jan. 14 9b.0b 333 8.5 150 0.5 0.29 0.02 0.80 0,004

46 0.000
.69 0.004

Feb. 12 . 94,07 228 8.30 178 0
0

0.42 0,00 - 0.50 0.004
| 0
0

0
Mar. 18 ok.03 170 9.10 - 122 . 1
Apr. b ok.h - 2u2 8.88 162 o0,
May 13 Cob.28 . 260 8.05 170 - 1
June 16 ok.2k 175 . 9,0 116 1
July 1% 93.96 150 = 9.40 80 1
Cavg. 11 T okT11 7z 8.92° - 124 1

Sept..15. - - 9436 190 . . 9,20 10z . 2.
C- 06%. 13 [1;1;9b§i7’itg 25o:i};=_8;70 L thh

.90 10,004
.98 0. 004
0.5  0.01 - 0.85 0.008
0,187 0.05 - 0.78 - 0.008
©0.50 . © 0,02 . 1.31. 0,012
0.55- " o0.02° 0.8 0.000

=41




-P

_TONG LAKE - - Well ~ B=P-_

" Well Elevation _107.0% - Sampled By - Not Sempled .

ST

NH.=N

’%

i

S May 13

' June 16
July 14

Feb. 12 .
Mar. 18 -
Apr, 14

Sept. 15
L Oct{‘13;3

1 93.05- -
92.95
92,76

92,78
92.59

o 92,89

92,79
92.67
92.18

092,10

'929485l

ogieeT i o

NQ§4Noé_N ;7fgtal;Nif?TOtal\Pob_Pf;?i,“



- LoNe 1E e

69-S. % Well E1

1880
Jan. 14

Feb. 12 -

Mar. 18
_ Apr. 14
Mayi13
June 16
July 14
Aﬁgg 11
Sept. '

0o, 137 92,0k

15

:ﬁfjfjjf?bété,fJf;Eiév,?;&,":
1979

“ Nov. 12
© Dec., 11

92, 56

92.49

92.27
1 92.23
92.07
. 92.37

92,29
92,19

ok.92

91.98

73 9.75
180 9.80

205 9.20

162 9.70
135 9.80
155 10,65
180 9,20

no sample

1o 9.48

160 9,40
160 9.k0 ‘
S195. 49,10 ¢ 2110 . - L3,

58
70

80
88
92

7L
10L
80

86
Q0

evation 120,31

%5?Sém§1édf3j}7“?ft°

0,03

0.04

0.02

0.00
0.00

0.00

0.02

' 0.03
0,03
- 0.02
©0.03

i NH?;N‘fﬁNO?+NO§4Ni}iTotal4Nf;

1.56

1,04

~0.84

0.73
0.72

1.29.

0.70

. 0.80
1,01

o O o o

Tota1 Do
Total PO, -

0.015
014

. 015

.00L
. 006
;015
. 004

0,014
0,014
0.001 '~
.00




Apr. 14

May 13

no o
71 June 16 -

July 14
Aug. 11
Sept. 15

Oct. 13

91.93
91.68
91.99
91.96




-QT~

LEMOctg.ig,Af;r,

7 “Well Elevation

~J ' O\ .
[© IR S
=~ ~J
[
O O

Un
(@)
(@]

—Q
o
()N

212

Feb. 12" 
Mar. 18
Apr. 14

o

308
294
ik

[N @'

&

=

o
00 ~3 ~J

ON DD W An
(&

May 13 _
June 16
July 14
Aug. 11.

Sept. 15

O
V)
O\
(@

.

238
340

2]

346

Ut
™
O

v~ \J-q 
T o
o O

.& 17"
O

- ON
‘.‘_0\:‘ C:), )

W
NG
[
BENEENIEN

':"342 ) |
350

Ol _NHy N NO,4NO.-N . Total-N - Total PO,-P

2,60
2.25

“0.002
0.008

‘Osol . 7 3059
'OQOZ 3@27

0,0 0.73 0.00 l 1.65 0.009

-89, 0.00 o 0.66
°27 OoOO 2580
“3? “OQOOV " . 2°97

-
(@
[

interferance
0.003
0.004 .

R
O
Do

10,012
0.006

0.015
10,007

0.003
T
©0.001

0.03 5,07
397
3.28.
3.00 -
3.40 .

- 3.60




1 :3ﬁ?if‘LONGALARE3fgwellﬂfb-ﬁé5afoSGSﬁN§, ;L?'*?ff M&lleievétidhiO6°617Af'sémp;ed By _Pumped -
" I T TR e T '-“,;‘ - = S s s . . - el - : A / S ; B R
| .

Date ~ Elev. - Cond. -~ .pH  Hard. €1~ NH.,-N NO,+N0,-N  Total-N  Total Po#QP;i

C 1979 SRR - |
CNov. 12+ 94.26 su5 752 228
Dec. 11 ok, 23 500 7.70
1980 ] ‘ o |
Jan. 14 k.07 500 7.38 22k 1.0 0.53 0.01 . 1,19 0.006

0.40 0.02 0.83 0.006
0.43 0.01 , 0.91 0.008

AW
W)
[6)
O -
Ut Ui

Feb. 12 94.06  362-  7.70 220 1,0 0.38  0.01
Mar. 18 93.91 340 7.82° 212 - 1.0 0.32 0.00
CApr. 14 9§p39 . 378 8.60 212 . 1.5 0.55 0.00

.85 0.000
62 0.005
.78 . 006

6l
.39
146
9
62
6L

o O O
o

0,46 0.02
0.29 0.00

B May 13 oL, 26 418 8.00 216 _ 0.0
5
.5 0,17 0.01
0
5
0

June 16 ok.06 koo 7.80 = 212

July 14 93.88 315  7.98 208

0 .015
0
1
Aug. 11 93,81 . Los 8.02 190 1.
2
1

. 005
. 006
.008
003
.006 . -

0.03 0.01
0.43 0.00
0.08 0.02

Sept. 15 ~ 9k.10 . 340 - 7.85 184
Oct. 13° = 93.99 - 315 8.1z _ 172 -

O O O 0o o o
’O'OOOQQ:




%NO‘;{-N -

XfTo%al;N”j;Téﬁai;POu;P:;V_,t

Nov.. 12A?‘
- Dec., ii,:

220
210
180
210
220
170

200
160

170

110

114
118
118

110

o
90
92

86
96

oy

(@]
(@]

'0.06

0.22

-0.47

0.21
0:20
0.15
0.11

0.06

0.10

0,27
0.13

OQOg
0.00

0.01 "

0.01
0.00

0,02

0.01
0,01
0.01
0.01
0.01

- 0.19

0.59

0.27

0.85

0.46

0.45
0. 44

0.26
0.40

0.51"

interference

0.46

0.011
0,008

0.014

0.001
0.006

0.011
0.005

0.007
0,008
..0.008

0.001
0,012




7 ULONG'LAKE . Well'D-P - TUSGS No. ieo

Sampled By Bailirng -

e R —

Wéli Elevétién:ibéﬁizi‘ﬂ

Date . Elev. :Cond. . pH Hard, © C17 © NHy-N N0, +NO,-N ‘:Tbtél_N.v}Tataiipoq;P

1979

" Nov. 12

Dec. 11
1980
Jan. 14

Feb. 12

k. 07
93.96

93.76

93. 7k
93.59

93.88

9374
93.97
93.43
93.37
93.64

93.70

305

305 ¢

495

380

395

460
550
LLg
480

520

505

75

8.10
7.70

7.40

7.48

7.50
8.70

7.60
7.52
7.80
7.65
7,64

7.70

122
138

206

246

250

270
272
280
272
27k
268
266

%

0.0

. O

0.5
0.0
1.0
1.0
0.0

1.5

0.64

0.48

2.03

2.66

3.04

3.37
3.46
3.68
3.53
3.47
3.79

S 3.42

OO
0.

01

01

.01

.01
.00
.01

.01
.01
.03
.01
.00
.02

0.91
1.13

2.95

- 3.29

.64

3.98
b.57
L2k
3.89

W

3.73
Lh.oo .

0.011
0.007

0,006

interferance

0.004
0.005

O 0O 0O o o &

011
005
. 007
.018
015
. 006




LONG LAKE SEEPAGE METER INSTILATION AND DATA * o t

Direction of flow information obtained from the well
sampling indicated that the only site of groundwater influx
to the lake is a localized area near the boat landlng ‘ ‘ h/
Therefore two seepage meters were placed in dlfferlng depths
at this location rather than at three seperate sites around
the lake. This change in the study was suggested by Mr., Jamesg’
Vennie of the DNR office of inland lake renewal.

Although there is a net flow into the lake at this site,
it is very slow and the smaple size obtained during‘a practical
sampling period does not lend itself to any confident analySLgo

The sediment type at this location is sand with an
overlying layer of gilt.

Ve1001ty B

Date Meter Depth (in.)  Vol. (L) Time (Hrs.) (pM/sec. ) P
6/16/80  shallow 10 0.055 5.0 0.012

deep .18 0.114 5,0 0,024 ,]a

7/17/80  shallow 9 0,068 5.6  0.013 ?i

deep 16 0.092 5.6 0,018 f?

. 1,‘, g}"ry

-20




LONG LAKE Inlake Surface
Date Elev. pH Alk. NH,-N NO?+NOQ—N TKN Total PO)-P
1979
Nov. 12 ol 473 Ice not safe.
Dec. 11 oL, 55 7.90 L8 0.00 0.02 0.76 0.011
1980
Jan. 14 _——— 7.52 58 (.07 0.07 0.03 1T.43. 0.017
Feb. 12 oL, 7L 7.64 60 : 0.00 0.00 0.84 0.014
Mar. 18 k.63 7,90 54 : 0.04 0.10 0.86 0.013
i Apr. 14 oL .83 8.34 L2 0.13 0.00 0.90 0.013
R Cond. = 83 microMHO's, color = 13 std. units, sus. solids = 2.4 mg/1. - i
I g E
May 13 oh.52 8.30 Ll 0. 14 0.01 1.04 0.021
June 16 ok.69  8.30 Ll 0.07 0.00 1.12 0.032 .
July 14 94,39 8.15 38 0.45 0.03 1.20 0.036
Aug. 11 oL, 5k 8.20 L6 0.11 0.00 1.23 0.023
Sept. 15 9Q°787’ 8,04 Lo- 0.06 0.00 . 0.70 0.018
Oct. 137 oL, 66 8.60 L6 0.08 0.00 1.26. 0.016




LONG LAKE Inlzke Bottom

Date Elev. pH Alk. NH,-N NO_+NO,-N TKN Total PO)-P
1979
Nov. 12 -5 Tt. Ice not safe _
Dec. 11 ~-5.5 7.90 L8 0.00 0.02 1,18 0.012
1980 A
Jan. 14 -5 7.18 58 0.10 0.01 1.01 0.025
Feb., 12 -5 7.58 60 0.17 0.01 1.34 0.014
Mar. 18 -5 7.60 54 _ 0.00 0.03 0.76 0.016
Apr. 14 4.5 8.20 36 0.00 0.01 0.73 ~0.019
5 cond. = 80 microMHO's, color = 22 std. units, total sus. solids = 3.2 mg/1
T May 13 -5 8.30 Ll 0.07 0.01 1,04 0.025
June 16 -5.5 8.55 42 0,06 0.00 0.95 0.034
July 14 -5 - 8.40 Ll 0.24 0.00 0.84 0.034 -
Aug. 11 ‘ 8.22 L6 0.00 0.01 1,18 0.027
Sept. 15 7.80 42” 0.06 0.00 0.81 0,023

Oct. 13 X 8.52 Wl 0.17 0.01 0.90 0.020
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LONG LAKE SEDIMENT CORES

See map for core locations.

Core % Water % Organic Matter % Nitrogen % Phosphorus \Q
A 95.3 63.6 | 2.5 0.019
B 91, 51.4 1.7 0,016 i
¢ 92.2 59,2 2.3 0.037

%s organic matter, nitrogen, and phosphorus are given on a
dry weight basig.

-30-




LONG LAKE CHLOROPHYLL DATA

i

ATE OF CONR FATIGN- 124050
;mLHU;a‘s"i\lTl””T C PIGHERTS TN MICROGRAMS FER LITER- SECOHT DISC READING M METERS

GRIFLE TRI-CHLA CCHLI PHEOFT CHLE CHLE ge.&sda'n‘c;sm SECLHY DISE
%z, L EBBE 3 G274 1 88752 1, 51299 5, 6035 17 B OROTTOH
L a/wm 2. 52348 75294 LG 2. G535 1, 1286 > BOTION
LL S78dsem % 1 9eiid 1. gEda2  E5EE . PABZER 1. 61465 : Y
LL 6796788 4 37866 % 26274 1. 23469 147378 - 1, dedgas
L RR/E % 2R 1. 79474 SoaEdE e 1. 91652
LE Prldsta 5, A5 5. 87511 1. didz . BREEES 1 FEUTR
LL 8/1dsea 3, 7437 2, 9EETT G5 g54R2% 1.5 )
AL :fffwau 2. 3Rz 1. Gaz dAGES 43419 1, 42424

S FTFT 9, BEH5GE I PEGE 2. 92857 {;mmi

LL dLs13/60

# Collected, filtered, and frozen by district,

Samples on or about 8/1, 9/1, and 10/1, were to be collected
by the district, however samplings were not taken;on the firgt

C two dates and the early October sample had not been delivered -«j? L
as of the date of computation. - T

) , sSecchi disc readings were always greater than the depth to
L bottom. ‘
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LONG LAKE 1980 - PLANKTONIC ALGAE IDENTIFICATION S ‘/j
AND ENUMERATION ' ' R
, units S
Name _ counted May 13 Jun 16 Jul 14 Aug 11 Sep 15 Qct 13
CHLOROPHYTA | o E
Ankistrodesmus S B
falcatus cells ' ’ S TR
Chlorogonium } '
elongatum . cells 51 30
OQocystis 4 -
borgei cells 1,621 B
Scenedesmus : , o
SP. cells 20 Lo 10 0y
Scenedesmnus ‘ ’
abundans cells 81
Scenedesmus
bi juga cells ’ 71 _
Sphaerocystis 4
schroteri cells 853 11,666
Tetraedron ‘
8P cells 35
CRYPTOPHYTA \ r - s
Chroomonas . o e, L
nordstedtii cells 192 51 35 7030
Cryptomonas . - S e
erosa cells 51 167 146 25 33 0
- Cryptomonas 6 o QIJDW }ff}
ovata cells 5 ho SRR w~28fffI
PYRRHOPHYTA C e
Ceratium S
hirundinella cells 15
. Gymnodinium
© 8P cells 5 ‘
CYANOPHYTA
Anabaena
sp. cells 51
Anabaena ‘ , R
macrospora cells ‘ hoby o
Aphanothece : o
SP. colonies 5 20 10 Lo 15 l
—-32-




LONG LAKE (2) 1980 - PLANKTONIC ALGAE IDENTIFICATION SRR
- AND ENUMERATION Lo

units : , ~ : DR
Name " counted May 1 Jun 16 Jul 14 Aug 11 Sep 15 -0et 1% ')
CYANOPHYTA (continued) ‘

Chroococcus ; Y
dispersus cells 657 ' 1,2b2 7 364 20 401]‘“

Coelosphaerium ‘ A ¥
naegelianum colonies 20 15 5 By

Dactylococcopsis ,
Sp. Colonies 5

Merismopedia . ’ S g}f ~f§
glauca cells | BT

,;I
i
o

!
‘

.

ri

Microcystis -
aeruginosa colonies 15 10 25 Lo 5
Oscillatoria Co L
8P trichomes 20 8 ;

CHRYSOPHYTA ‘ S § §
Acnanthes v
gp. cells 20

Cocconeis U
Sp. cells : N 10 B
Dinobryon ‘ ‘ ‘ IR
cylindricum cells 1,100 . 61fﬁ: g
Dinobryon : ) RS

~gociale cells ‘ ‘ 146
Fragillaria ; o
SPs cells C 25

Mallomonas - o ,M“?f ~w
- Navicula | R o
gP. cells 10

_ UNKNOWN cells 116 : - o 96y

. K

) i ¢

1 H

N ) i
Yoo @
i

R

(A

' S
; i

i

a33m
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LONG LAKE MACROPHYTE SURVEY

species
(common name)

Polygonum natans

P. coccineum pratincola
Brasenia Schreberi
Nuphar variegatum
Nympheae tuberosa

Carex sp.

Juncus pelocarpus
sagittaria sp.
Dulichium arundinaceum
Scirpus validus

S
Eleocharis acicularis

subterminalis

Isoetes gp.
:Myriophyllum exalbescens
M. alterniflorum
Elodea canadensis
Charra sp.

Megalodonta Beckii
Potamogeten praelongus
- foliosus

gramineus

. amplifolius
Richardsonii

. Date 7/14/80

|

Frequeney

Average Depth of o
(% occurance ) Density Growth (ftu)“? Tfﬁ
6.5 2.2 e 3
6.5 1.4 5 =3
ol 6 3.2 5 - b5
6.5 1.6 W5 o=l 5
24,6 2.8. 5 = b5
2.6 3.0 5
2.6 3.0 5
15.6 2.6 5ol
5.2 1.8 5o 2.5,
3.9 2.0 LI
2.6 2.5 5 -2l
23.4 3.9 5= b5
1.3 2.0 1.5 0
‘5.2 2.0 IR T
1.3 1.0 2.5
11,7 2.4 3-8
27.3 3.7 C o205 -5
2.6 3.0 35l
3.9 2.7 35 -5
10,4 3.5 1- 5
35,1 3.2 5 b5
23.4 2.9 2.5 = 5ol
1.3 2.0 2.5 . i
i

=36 -




TONG LAKE MACROPHYTE TISSUE ANALYSIS

June 16, 1980

Site (see map) Species

#1 Brazenia Shreberi
(watershield)
#e " Potamogeton amplifolius

(largeleaf pondweed)

#3 ‘ Potamogeton gramineus
(variable pondweed)

#3 Vallisneria americana
(eel grass)

#3 Chara sp.
(chara)

Aug. 11, 1980

#1 Chara sp.

#1 Brazenia Shreberi

#2 Myriophyllum sp.
(milfoil)

#2 Potamogeton gramineus
(variable pondweed)

#3 Valisneria americana

#3 Potamogeton gramineus

Sep. 15, 1980

#1 Sediments
#2 Sediments
#3 Sediments

m3’7._

%Phos.

0.098
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- NORTHERN LAKE SEP\/ICE PNC

3T
axr.,

SO L

AUG 2 1 1980

“\,

ROUTE 1 e CRANDON, MHSCONSWH&%ZO@ 715)478-2777

Oliver Williams, Director

O0ffice of Inland lLake Renewal

P.O.

Box 7921

Madison, Wisconsin 53707 , y

Dear 0Ollile:

Enclosed is the third quarter data for the Long Lake study.
The study continues to progress smoothly.

The fbllowing notes accompany the data:

Seepage meter samples were not chemically analysed
due to the very small gample amounts collegcted.

Field filtering for total P samples was begun in May
on all well samples. The July samples were not filtered,
however, due to a filter shortage.

Samples were not collected from wells A-H and C-H in
June, due to equipment failure.

One macrophyte survey was conducted in mid-July rather
than the early and late summer surveys called for in

the study specifications. This was cleared through

Doug Knauer of your office. The diversity variety of

the macrophyte community did not lend itself to Phillip's
abundance descriptions.

An additional attempt was made in June to survey wells
A-H and A-HP but poor data resulted once again. This

will be rerun in the near future along with the in-situ
permeabilities on USGS wells.

Sincerely

Ron Kruei;r

copy: Richard Lee, Lake District Chairman




LONG LAKE Well A-H USGS No. 665-8 Well Elevation Sampled By __Bailing
Date = Elev. Cond. pH Hard. cl” NH,-N  NO,+NO,-N Total-N  Total PO, -P
1979

Nov. 12 186 1 9.10 78 3.0 0.27 0.05 0.83 0.009

Dec. 11 265 8.85 122 0.0 0.10 0.07 0.49 0.013
1980 ) oLt s

Jan. 14 285 8.40 120 0.5 0.13 S 0.06 . 0.82 0.008

Feb. 12 158 '8.82 124 .0 0.0L4 0.03 0.81 0.001

Mar. 18 160 9.00 “.122 1.5 0.736 0.01 0.60 0.005

Apr. 14 175 9.40 120 . 1.5 0.22 0.02 0.39 0.005 -

May 13, 210 8.60 136 - 1.0 0.18 0.02 0.66 0.005

June 16 no sample : .

July 14 . ‘ 182 9.10 sample spilled.




gampled py _pailing

'."::/
TLONG LAWY dell _A-L Uyses No. WS-29 {ell Elevatlon 110.545
Date Tlev. Cond. pH Hard. cl NHL.-N NO +NO ,-N Total-N Total POL-F
R I onER 3 o3 - L
1979 '
Nov. 12 gl .77 345 8.50 134 1.5 0.13 0.09 0.96 0.006
pec. 11 9k .85 290 8.00 12k 2.0 0.06 0.01 0.68 0.00k
1980 . 5
Jan. ¥ 9l .78 295 7.70 122 0.5 0.1k 0.05 - 0.19 0.005
Teb. 12 9. B9 Trost in well could not sample
Mar. 18 gh,81 frost 1N well. . :
ppr. srost in well:. -
May 13 95.46 200 7.85 122 - 2.0 0.1k 0.03 0.48 © 0.005
June 16 95.55 170 8.75 11k 2. 0.21 0.03 0.2 0. 009 -
95.13 220 7.75 12l 1.0 0.08 0.01 Q.12 .- 0.007

July 14




LONG |.AKE Well B-L USGS No. 667-S Well Elevation 107.01 Sampled By Pumping
Date Elev. Cond. pH Hard. c1l™ NH?—N N02+NO,,1—N Total-N Total PO! -P
1979 ’
Nov. 12 ok, 21 Liyg 8,00 176 0.5 0.40 0,02 0.89 0.002
Dec. 11 94.18 370 8.25 172 0.0 0.35 0.00 0.76 0.004
1980 o T
Jan. 14 oL, o4 335 8.56 150 0.5 0.29 . 0.02 - . 0.80 0.00L
Feb. 12 9L, 07 228 8.30 . 178 0.0 0.28 0.01 0.46 0.000
Mar. 18 94.03 170 9.10 © 122 1.0 0.27 0.02 0.69 0.004
Apr. 14 gl , L 22 8.88 162 0.5 0.42 0.00 0.50 0.004
May 13 ol , 28 260 8.05 170 . 1.0 0.46 0.03 0.90 0.004
June 16 oL, 24 175 9.0 116 1.0 0.50 0.00 0.98 0.-00L
July 14 93.96 150 9,40 80 1.0 0.56 " 0.01 0.85 0.008
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LONG LAKE Well GC-H USGS No. 669-S Well Elevation 120.31 Sampled By _Balling
Date El?v. Cond. pH Hard. cl1 NHE—N N02+NOE—N Total-N Total POQ—P
1979

Nov. 12 92, 56 173 9.75 58 3.0 0.40 0.03 1.37 0.015
Dec, 11 92,49 180 9.80 70 2.5 0.36 0.04 1.75 0.014
1980 o | L

Jan. 14 92,27 205 9.20 80 2.5 0.21 - 0.02 = 1.56 0.015
Feb. 12 92,23 162 9.70 - 88 1.5 0.24 0.00 1.04 0.004
Mar. 18 92.07 135 9.80 .92 2.5 0.b45 0.00 0.84 0.006
Apr. 14 92.37 155 10.65 7l 2.0 0.15 0.00 0.73 0.015
May 13 92.29 180 9.20 104 - 1.0 0.07 0.02 0.72 0.004
June 16 92.19 no sample '

July 14 94,92 140 9.48 80 1.5 0.52  0.03 1.29 .. 0.01k4
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LONG LAKLE Well _D-P USGS No. _ ——-- Well Elevation 102.12 Sampled By Bailing
Date B Elev_.ﬁy Cond. pH Hard. c1l NH L =N NO,+NO,-N Total-N  Total PO, -P
1979 :
Nov. 12 9L, 07 305 8.10 122 0.6L 0,01 0.91 0.011
Dec. 11 93.96 305 7.70 138 0:48 0.01 1.13 0.007
1980 f o
Jan. 14 93.76 L9s 7,140 206 070 2.03 0.01 2.95 0.006
Feb. 12 93. 7k 380 7,48 246 0.5 2.66 0.01 3,29 interferance
Mar. 18 93.59 395 7.50 250 1.0 3,04 0.00 3.64 0.004
Apr. 19 93,88 L6 8.70 270 1,5 3,37 0.01 3.98 0.005
May 14 93. 74 550 7.60 272 0.5 3,46 0.01 L, 57 - 0,011
June 16 93.97 LLo 7.52 280 0.0 3.68 0.01 L, 2k 0.005
July 1k 93.43 7.80 272 1.0 3.53 . 0.03 0.007"

Lgo

3.89
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LONG LAKE MACROPHYTE TISSUE ANALYSIS

June 16, 1980

Site (see map)

Species

#1

#2

#3

#3

#3

Brazenia Shreberi
(watershield)

Potamogeton amplifolius

" (largeleaf pondweed)

| Potamogeton gramineus

(variable pondweed)

Vallisneria americana
(eel grass)

Chara sp.
(chara)

%Phos.

0.098

0.083

0.075

0.067

0.065




LONG LAKE MACROPHYTE SURVEY

Species

(common name)

Polygonum natans

P. coccineum pratincola
Brasenia Schreberi
Nuphar variegatum
Nympheae‘tuberosau
Carex sp. o
Juncus pelocarpus
Sagittaria sp.
Dulichium arundinaceum
Scirpus validus

S. subterminalis
Eleocharis acicularis
Isoetes sp. :
Myriophyllum exalbescens
M., alterniflorum
Elodea canadensis
CHarra sp.

Megalodonta Beckii
Potamogeten praelongus
P. foliosus

P. gramineus

P. amplifolius

P

Richardsoniil

:Frequency

(% occurance)

24,

2k,

15.

27.

10.

35.
23.

AV
W F - F o0 000N W DWW E OO D OO0 OOyt Oy

Date 7/14/80

Average Depth of

Density Growth (ft.)
2.2 5= 3
1.4 5 -3
3.2 5 - 4.5
1.6 .5 .5
2.8 .5 .5
3.0 5
3.0 5
2.6 W5 - L
1.8 .5 2.5
2.0 .5 1
2.5 .5 2
3.9 5 - W5
2.0 1.5
2.0 1 - 4
1,0 2.5
2.4 3 -5
3.7 2.5 - 5
3.0 3.5 - 4
2.7 3.5 - 5
3.5 1 -5
3.2 .5 - L.5
2.9 2.5 - 5
2.0 2.5
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