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LAKE V I R G I N I A  
LAKE MANAGEMENT STUDY 

S i t e  Desc r ip t i on  

Lake V i r g i n i a  i s  l oca ted  approximately two mi les  east  o f  Reedsburg, 
Wisconsin i n  Sauk County. The 35 acre l a k e  i s  created by an e a r t h  
embankment dam approximately 800 feet  i n  length .  The dam was constructed 
i n  1970. The watershed has a t o t a l  drainage area o f  1,190 acres and 
cons is t s  main ly  o f  a g r i c u l t u r a l  1 and i n c l u d i n g  th ree  barnyards. F igure  1 
shows a map of t h e  watershed. An aera t ion  system was i n s t a l l e d  p r i o r  t o  
1985 t o  ma in ta in  oxygen l e v e l s  i n  t h e  lake.  Two f i s h  k i l l s  o f  unknown 
cause occurred i n  1991. I n  t h e  past  several years, weeds have spread 
throughout t h e  l a k e  and are becoming a nuisance. Also, water l e v e l s  have 
been t h r e e  f e e t  be1 ow normal pool 1 evel . 
Water Qua1 i t y  

Water qual i t y  issues inc lude n u t r i e n t  1 oadings, d isso lved oxygen 1 evel  s, 
water c l  a r i  t y ,  and weeds(macrophytes) . Phosphorus and n i t rogen  have been 
int roduced t o  t h e  l a k e  from a g r i c u l t u r a l  runof f ,  s e p t i c  systems, and o t h e r  
sources and have l e d  t o  water qual i t y  d e t e r i o r a t i o n  such as algae and 
weeds. Water qual i t y  i s  o f t e n  measured by concentrat ions o f  t o t a l  
phosphorus and ch lo rophy l l  g and by Secchi depth readings. Secchi depth 
measures t h e  c l a r i t y  of t h e  water by measuring t h e  depth a t  which a b lack  
and wh i te  d i s k  i s  v i s i b l e .  Chlorophyl l  4 i s  a measure o f  a l g ~ e  present  i n  
the  water.  

Wate r  samples were taken p e r i o d i c a l l y  a t  t he  n o r t h  and south shores by t h e  
DNR i n  1991 and analyzed f o r  several water q u a l i t y  parameters. F igure  1 
shows t h e  l o c a t i o n s  a t  which the  samples were taken. Table 1 shows 
se lec ted data  t h a t  were obtained through labo ra to ry  analyses o f  t h e  
samples. Complete r e s u l t s  o f  t h e  sampling and analyses are  contained i n  
Appendix 0. 
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Table 1 
Lake Vi r g i  n i  a Water Qua1 i t y  Data 

Total  Di  ssol ved 
Date Sampled Phosphorus Oxygen Chl orophyl 1 4 Secchi Depth 

(ms/l)  0 (uq / l )  (m) . 
2-12-91 

Nor th  0.207 7.6 54 - 
South 0.157 9.2 49 - 

4-2-91 
Nor th  0.103 10.7 3 1 
South 0.109 11.7 3 6 

6-13-91 
Nor th  0.320 11 .O 2 3 
South 0.201 12.4 40 

7-15-91 
Nor th  0.290 10.2 12 
South 0.390 9.2 8 

9-5-91 
Nor th  0.330 9.2 8 
South 0.360 8.2 15 

Water q u a l i t y  i nd i ces  have been es tab l ished based on t o t a l  phosphorus and 
Secchi depth. Water qual i t y  i s  considered poor f o r  t o t a l  phosphorus 
concentrat ions above 0.050 mg/l and very poor f o r  concentrat ions above 
0.140 mg/l. Water q u a l i t y  i s  considered poor f o r  Secchi depth readings 
l e s s  than 1.5 m and very poor f o r  readings l e s s  than 0.9 m. Based on these 
ind ices ,  t h e  water q u a l i t y  f o r  Lake V i r g i n i a  would be considered poor t o  
very  poor. 

Water q u a l i t y  computer s imula t ion  models were used t o  assess t h e  n u t r i e n t  
loads i n  t h e  watershed and the  water qual i t y  impact due t o  changes i n  t h e  
n u t r i e n t  loads. Resul ts  o f  t h e  models are shown i n  Table 2. The models 
were used t o  est imate t h e  t o t a l  annual phosphorus load based on measured 
t o t a l  phosphorus, c h l  o rophy l l  g, and Secchi depth readings. Resul ts  
i n d i c a t e  t h a t  t h e  t o t a l  annual phosphorus l oad  i s  i n  t h e  range o f  400 t o  
600 kg. The models were again used t o  p r e d i c t  t h e  t o t a l  phosphorus, 
c h l o r o p h y l l  4 and Secchi depth readings f o r  a g iven phosphorus loading.  
Resul ts  i n d i c a t e  t h a t  water q u a l i t y  could be increased s i g n i f i c a n t l y  by 
reducing t h e  phosphorus load by 50%, r e s u l t i n g  i n  a water q u a l i t y  index o f  
f a i r .  



Table 2 
Water Qual 1 t y  M e 1  Results 

Model 
1 2 3 4 

Phosphorus Load = 100 kg/yr  
Total  phosphorus (mg/l ) 0.040 0.044 0.064 0.050 
Chlorophyl l  g ( 4 1 1 )  0.016 0.017 0.030 0.021 
Secchi depth (m) 1.44 1.37 1.05 1.25 

Phosphorus Load = 200 kg/yr  
Total  phosphorus (mg/l ) 0.081 0.088 0.128 0.081 
Chl orophyl 1 g (mg/m3) 0.042 0.047 0.083 0.043 
Secchi depth (m) 0.90 0.85 0.66 0.90 

Phosphorus Load = 400kg/yr 
Total  phosphorus (mg/l ) 0.162 0.175 0.257 0.126 
Chl orophyl 1 g (mg/l ) 0.116 0.130 0.226 0.081 
Secchi depth (m) 0.56 0.53 0.41 0.67 

Phosphorus Load = 600 kg/yr  
Total phosphorus (mg/l ) 0.243 0.263 0.385 0.161 
Chl orophy l l  a (mg/m3) 0.208 0.233 0.406 0.115 
Secchi depth (m) 0.43 0.41 0.31 0.56 

Phosphorus Load = 800 kg/yr  
Total phosphorus(mg/l ) 0.323 0.350 0.513 0.190 
Chl orophyl 1 g (mg/l ) 0.316 0.354 0.616 0.145 
Secchi depth (m) 0.35 0.33 0.26 0.51 

Water Qual i t y  Simul a t i on  Models: 
1 D i l l o n  & Rigler(1974) 
2 Vol 1 enweider(l975) 
3 Vollenweider(l976) 
4 Bachman & Canfield(l979) 

By cont ro l  1 i ng  the n u t r i e n t  1 oading i n  the watershed, water qual i t y  could 
be improved. Nut r ients  enter  the lake w i t h  stormwater r u n o f f  and sediments 
from barnyards, cropland, and f e r t i l i z e d  lawns. The watershed i s  pa r t  o f  a 
P r i o r i t y  Watershed Program, which may provide funding f o r  i n s t a l  1 a t  i o n  o f  
best management pract ices t ha t  would l i m i t  the amount o f  nu t r i en t s  
t ransported t o  stormwater runo f f .  Control 1 i ng nu t r i en t s  and sediment w i  11 
a lso help con t ro l  the spread o f  weeds i n  the lake. Weed growth i s  probably 
aggravated by low water l e v e l s  i n  the lake (discussed l a t e r  i n  t h i s  
repor t ) .  Weed growth i s  r e l a ted  t o  sun l ight  as we l l  as n u t r i e n t  
a v a i l a b i l i t y .  Low lake  l eve l s  have allowed sun l igh t  penetrat ion t o  areas 
not prev ious ly  exposed, hence increased weed growth. The weeds could be 
removed by chemical o r  mechanical means and then con t ro l l ed  by improving 
water qual i t y  . 



The Sauk County Land Conservation Department has a l and  use inven to ry  t h a t  
inc ludes the  Lake V i r g i n i a  watershed. The data has no t  y e t  been pub1 ished. 
Th is  data  may prove usefu l  i n  i d e n t i f y i n g  poss ib le  sources o f  incoming 
n u t r i e n t s .  The in fo rmat ion  should be reviewed when cons ider ing  p r o j e c t s  
under t h e  p r i o r i t y  watershed program and best  management p rac t i ces .  

Oxygen l e v e l s  do no t  appear t o  be a problem based on t h e  data  c o l l e c t e d  i n  
1991. Oxygen l e v e l s  are w e l l  above t h a t  which i s  requ i red  t o  sus ta in  most 
game f ish .  The lowest  d isso lved oxygen concent ra t ion  recorded from t h e  
1991 samples was 7.6 mg/l. Generally, game f i s h  r e q u i r e  d i sso lved  oxygen 
concent ra t ions  o f  a t  l e a s t  4 t o  5 mg/l. The h igh  d isso lved oxygen i n  Lake 
V i r g i n i a  i s  l i k e l y  a r e s u l t  o f  t h e  aera t ion  device. Without t h e  aerators,  
d i sso lved  oxygen could be depleted i n  the  w i n t e r  due t o  low i n f l o w s  coupled 
w i t h  weed decay which consumes oxygen. F ish  k i l l s  i n  1991 were l i k e l y  
caused by something o ther  than low oxygen l e v e l s  such as b a c t e r i a  o r  
d i  sease. 

Water Level s  

Water l e v e l s  i n  Lake V i r g i n i a  have c o n s i s t e n t l y  been about th ree  f e e t  below 
normal t h e  past  few years. A general ized water budget was developed f o r  
t h e  watershed t o  determine poss ib le  causes fo r  t he  low water l e v e l s .  The 
water budget components i n c l  uded p r e c i p i t a t i o n ,  r u n o f f ,  evaporat ion, 
groundwater f low,  and sur face water out f low.  P r e c i p i t a t i o n ,  r u n o f f ,  and 
evaporat ion were est imated from publ ished data. A water balance equat ion 
was w r i t t e n  s e t t i n g  out f lows equal t o  in f lows.  In f l ows  c o n s i s t  o f  
p r e c i p i t a t i o n ,  r u n o f f ,  and groundwater flow. Outf lows c o n s i s t  o f  
evaporat ion, discharge from t h e  dam, and groundwater f low.  Discharge from 
t h e  dam(spil lway, t o e  dra ins,  and leakage) was measured du r ing  a s i t e  v i s i t  
i n  November. During t h e  s i t e  v i s i t ,  no water was f l ow ing  over t h e  s p i l l w a y  
stoplogs. A l l  f l o w  downstream o f  t h e  dam was from t h e  t o e  d ra ins  and o t h e r  
leaks.  The water budget c a l c u l a t i o n s  are summarized i n  Table 3. F igures 2 
and 3 show t h e  r e s u l t s  g raph ica l l y .  

Table 3 
Lake V i r g i n i a  Annual Water Budget 

Runoff 92 1 
D i r e c t  P r e c i p i t a t i o n  96 
Evaporat ion - 
Discharge(at dam) - 
Groundwater - 
Tot a1 s 1017 1017 

The water budget i n d i c a t e s  t h a t  losses t o  groundwater have caused lake  
l e v e l s  t o  drop. Th is  i s  supported by the  geo log ic  and w e l l  cons t ruc t i on  
r e p o r t s  f o r  t h e  area. The geology cons is t s  o f  a f i n e  t o  medium sandstone 
very near t h e  ground surface. Drawings o f  t h e  dam i n d i c a t e  t h a t  ma te r ia l  
was excavated from t h e  l a k e  bottom t o  cons t ruc t  t h e  embankment, poss ib l y  



FIGURE 2 



FIGURE 3 



exposing t h e  sandstone and p rov id ing  a  seepage area f o r  water t o  escape. 
Computations i n d i c a t e  t h a t  such a  sandstone i s  capable o f  t r a n s m i t t i n g  
f a i r l y  h igh  f l o w  ra tes .  The dam i s  l eak ing  as a l l  dams do, bu t  t h e  l e a k  i s  
no t  n e a r l y  as s i g n i f i c a n t  as groundwater ou t f low.  'The t o t a l  leakage 
accounts f o r  l e s s  than f o u r  per  cent o f  t he  t o t a l  ou t f low.  

We1 1  cons t ruc t i on  r e p o r t s  i n d i c a t e  s t a t i c  water l e v e l  s  are genera l l y  about 
15 f e e t  below t h e  ground surface. This i nd i ca tes  t h a t  t h e  groundwater and 
1  ake l e v e l  s  co inc ide  o r  nea r l y  coinc ide.  F l u c t u a t i n g  groundwater 1  eve1 s  t o  
a  p o i n t  below normal l a k e  l e v e l  may have caused t h e  l a k e  l e v e l s  t o  drop. 
It i s  poss ib le  t h a t  t h e  drought i n  t h e  l a t e  1980's caused t h e  groundwater 
l e v e l  t o  drop and t h e  l a k e  l e v e l  fol lowed, and t h a t  t h e  groundwater l e v e l  
has no t  y e t  f u l l y  recovered. It i s  a l so  poss ib le  t h a t  t h e  w e l l s  around t h e  
1 ake are  drawing t h e  water l e v e l s  down t o  some degree. It would be 
i n t e r e s t i n g  t o  a c t u a l l y  measure water l e v e l s  i n  several w e l l s  around t h e  
l a k e  and compare t h a t  t o  t h e  l a k e  l e v e l .  

Summary 

Water qual i t y  f o r  Lake V i r g i n i a  i s  genera l l y  poor based on observat ions and 
water samples. Water qual i t y  model s  i n d i c a t e  t h a t  t h e  water qual i ty  cou ld  
be improved by c o n t r o l l i n g  the  amount o f  phosphorus en te r ing  t h e  l a k e  i n  
r u n o f f  and sediments. This may be achieved by app ly ing  best  management 
p r a c t i c e s  i n  coo rd ina t ion  w i t h  t h e  p r i o r i t y  watershed program. The Land 
Use Inventory  f o r  Sauk County may he lp  i d e n t i f y  poss ib le  n u t r i e n t  sources. 
Dissolved oxygen l e v e l s  i n  t h e  l a k e  appear t o  be h igh  enough t o  sus ta in  a  
heal t h y  game f i s h  popu la t ion  and t h e  aerators should cont inue t o  be 
operated. Water l e v e l s  i n  t h e  l a k e  have been c o n s i s t e n t l y  below normal 
r e c e n t l y .  It appears t h a t  t h i s  could be a  r e s u l t  o f  f l u c t u a t i n g  
groundwater l e v e l s  due t o  t h e  recent  drought o r  as a  r e s u l t  o f  water being 
drawn out  through w e l l s  around t h e  lake.  Should t h e  l a k e  d i s t r i c t  des i re  
t o  i d e n t i f y  t h e  problem and a  p o t e n t i  a1 so lu t i on ,  f u r t h e r  i n v e s t i g a t i o n  
w i l l  be requ i red .  This may inc lude groundwater moni to r ing  we l ls ,  s o i l  
borings, geophysical surveys, and/or o the r  i nves t i ga t i ons .  

Concl us i ons 

Based on t h e  r e s u l t s  o f  t h e  water samples and analyses and the  water budget 
ca l cu la t i ons ,  t h e  f o l l o w i n g  conclusions can be made: 

1. High in - l ake  phosphorus l e v e l s  c o n t r i b u t e  t o  poor water q u a l i t y  
and weed g rou t  h  . 

2 .  Dissolved oxygen l e v e l s  are adequate t o  support t h e  f i s h e r y .  
3 .  Low l a k e  l e v e l s  are  not  impacted s i g n i f i c a n t l y  be leakage through 

t h e  dam. 
4. Low 1  ake l e v e l s  are most 1  i k e l y  r e l a t e d  t o  low groundwater l e v e l s  

and/or ou t f l ow  from t h e  l a k e  t o  t h e  groundwater. 

Recommendations 

The f o l  1  owing recommendations are made regarding f u t u r e  p rac t i ces  i n  t h e  
watershed and f u r t h e r  s tud ies  t h a t  may he lp  improve water qual i t y  i n  Lake 
V i r g i n i a :  



1. Cooperate w i t h  o f f i c i a l s  performing the  p r i o r i t y  watershed 
p r o j e c t  and promote best  management p rac t i ces  i n  t h e  watershed 
t o  minimize n u t r i e n t  load ing on t h e  lake.  

2. Promote j ud i c ious  a p p l i c a t i o n  o f  f e r t i l i z e r  on lawns. 
3. Fu r the r  i n v e s t i g a t e  low l a k e  l e v e l s  by per forming a groundwater 

ana lys is  t o  determine t h e  re1 a t  ionsh i  p between groundwater and 
l a k e  l e v e l s .  

4. Continue weed harves t ing  as an i n t e r i m  s o l u t i o n  t o  improve water 
qua1 i t y  . 
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State Laboratory of Hygiene 
University of Wisconsin Center for Health Sciences 

465 Henry Mall, Madison, WI 53706 
R.H. Laessig, Ph.D., Director S.L. Inhorn, M.D., Medical Director 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Environmental Science Section (608) 262-3458 DNR LAB ID 113133790 

Inorganic chemistry (#30 of 68 on 03/19/91, unseen) 

Id : Point/Well/..: 172 Field #:  V2 Route: WR12 
Collection Date: 02/12/91 Time: 14:30 County: 57 (Sauk) - 
From: LAKE VIRGINIA NORTH SHORE b L I  V E D  
To: MARSHALL 

DNR Source: Surface Water D E ~  05  1~91 .2 c 

FITCHBURC Sample depth: 1.0 Feet 
Account number: WR047 Collected by: MARSHALL/CUTTS A v @ ~  ~$socCUTc 
Waterbody/permit/..: 1278700 
Date Received: 02/12/91 Labslip #:  IB065565 Reported: 03/14/91 

CHLOROPHYLL A UNCORRECTED 
PH , LAB 
TOTAL PHOSPHORUS, PERSULFATE, LOW LEVEL 
TEMPERATURE FIELD 
DISSOLVED OXYGEN FIELD 

CLOUD COVER % 5 0 % - - 

State Laboratory of Hygiene 
University of Wisconsin Center for Health Sciences 

465 Henry Mall, Madison, WI 53706 
R.H. Laessig, Ph.D., Director S.L. Inhorn, M.D., Medical Director 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Environmental Science Section (608) 262-3458 DNR LAB ID 113133790 

Inorganic chemistry (#31 of 68 on 03/19/91, unseen) 

Id : Point/Well/.. : 172 Field #: V1 Route: WR12 
Collection Date: 02/12/91 Time: 14:30 County: 57 (Sauk) 
From: IAKE VIRGINIA SOUTH SHORE 
To: MARSHALL 

DNR - Source: Surface Water 
FITCHBURG Sample depth: 0.5 Meters 

Account number: WR047 Collected by: MARSHALL/CUTTS 
Waterbody/permit/.. : 1278700 
Date Received: 02/12/91 Labslip #: IB065566 Reported: 03/14/91 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

CHLOROPHYLL A UNCORRECTED 4 9 UG/L 
PH, LAB 7.10 SU 
TOTAL PHOSPHORUS, PERSULFATE, LOW LEVEL 0.157 MG/L 
TEMPERATURE FIELD 1.5 C 
DISSOLVED OXYGEN FIELD .9 . 2 MG/L 

CLOUD COVER % 5 0 % 



S t a t e  L a b o r a t o r y  o f  Hygiene 
U n i v e r s i t y  o f  Wisconsin  C e n t e r  f o r  H e a l t h  S c i e n c e s  

465 Henry M a l l ,  Madison,  W I  53706 
R.H. L a e s s i g ,  Ph.D.,  D i r e c t o r  S .L .  I n h o r n ,  M.D., Medica l  D i r e c t o r  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Environmenta l  S c i e n c e  S e c t i o n  (608)  262-3458 

I 
DNR LAB I D  113133790 

I n o r g a n i c  c h e m i s t r y  (#20 of 27 o n  04/26/91,  unseen)  

I d :  573059 P o i n t / W e l l / . . :  173 F i e l d  #: V 1  Rou te :  WR12 
C o l l e c t i o n  Date :  04/02/91 Time: 1 3 : 2 5  County:  57 (Sauk)  I From: W E  VIRGINIA NORTH END 
D e s c r i p t i o n :  RUN LOW LEVEL P,  I F  > . 2  MG/L RUN H I G H  LEVEL 
To: MARSHALL 

DNR Source :  S u r f a c e  Water I FITCHBURG Sample d e p t h :  0 . 5  M e t e r s  
Account number: WR047 C o l l e c t e d  b y :  KARSHALL 

I Date Rece ived :  04/03/91 L a b s l i p  #: IB077456 R e p o r t e d :  04/25/91 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

PH LAB 1 ALKALINIn 
CALCIUM, ICP 
CHLORIDE 
CHLOROPHYLL A UNCORRECTED 

COLOR TRUE PT-CO 
HARDNESS, CALCULATION METHOD 
IRON, ICP 
MAGNESIUM, ICP 
MANGANESE, ICP 

AMMONIA - N 
NITRATE PLUS NITRITE-N 
TOTAL KJEWAHL NITROGEN 
TOTAL PHOSPHORUS, PERSULFATE, MW LEVEL 
DISSOLVED PHOSPHORUS, LOW RANGE 

POTASSIUM, ICP 
SILICA DISSOLVED, L O W  RANGE 
SODIUM, ICP 
SULFATE, HIGH RANGE 
TOTAL SOLIDS 

TOTAL VOLATILE SOLIDS 
SUSPENDED SOLIDS 
TURBIDITY 
TEMPERATURE FIELD 
DISSOLVED OXYGEN FIELD 

MG/L 
MG/L 
NTU 
C 
MG/L 

SECCHI DEPTH .67 H 



State Laboratory of Hygiene 
University of Wisconsin Center for Health Sciences 

465 Henry Mall, Madison, WI 53706 
R.H. Laessig, Ph.D., Director S.L. Inhorn, M.D., Medical Director 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Environmental Science Section (608) 262-3458 LAB ID 113133790 

Inorganic chemistry (#21 of 27 on 04/26/91, unseen) 

Id: 573059 Point/Well/.. : 173 Field #: V2 Route: WR12 
Collection Date: 04/02/91 Time: 13:15 County: 57 (Sauk) 
Frorn: LAKE VIRGINIA SOUTH END NEAR DAM 
Description: RUN LOW LEVEL P, IF > .2 MG/L RUN HIGH LEVEL 
To: MARSHALL 

DNR Source: Surface Water 
FITCHBURG Sample depth: 0.5 Meters 

Account number: WR047 Collected by: MARSHALL 
Date Received: 04/03/91 Labslip #:  IB077457 Reported: 04/25/91 

PH LAB 
ALKALINITY 
CALCIUM, ICP 
CHLORIDE 
CHLOROPHYLL A UNCORRECTED 

COLOR TRUE PT-co 
HARDNESS, CALCULATION METHOD 
IRON, ICP 
MAGNESIUM, ICP 
MANGANESE, ICP 

AMMONIA - N 
NITRATE PLUS NITRITE-N 
TOTAL KJELDAHL NITROGEN 
TOTAL PHOSPHORUS, PERSULFATE, LOW LEVEL 
DISSOLVED PHOSPHORUS, LOW RANGE 

POTASSIUM, ICP 
SILICA DISSOLVED, LOW RANGE 
SODIUM, ICP 
SULFATE, HIGH RANGE 
TOTAL SOLIDS . 
TOTAL VOLATILE SOLIDS 
SUSPENDED SOLIDS 
TURBIDITY 
TEHPERATURE FIELD 
DISSOLVED OXYGEN FIELD 

64. MG/L 
12. MG/L 
3.2 NTU 
7.4 C 
11.7 MG/L 

SECCHI DEPTH .55 M 



-1 S t a t e  L a b o r a t o r y  o f  Hvniene  

J U n i v e r s i t y  of  W i s c o n s i n  C e n t e r  f o r  H e a l t h  S c i e n c e s  
465 Henry  Mall,  Madison ,  W I  53706 

R . H .  L a e s s i g ,  Ph .D . ,  D i r e c t o r  S . L .  I n h o r n ,  M . D . ,  M e d i c a l  D i r e c t o r  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' Env i ronmen ta l  S c i e n c e  S e c t i o n  ( 6 0 8 )  262-3458 

I 
DNR LAB I D  113133790 

I n o r g a n i c  c h e m i s t r y  ( # I 2  o f  1 6  on  07/09/91 ,  unseen )  

1 I d :  P o i n t / W e l l / .  . : F i e l d  #: V 1  

I 
R o u t e :  UR12 

C o l l e c t i o n  Da te :  06/13/91 Time:  11:OO Coun ty :  57 (Sauk)  
w From: VIRGIYIA MBIENT MONITORING 

To : LAST/SOZGE 
DNR S o u r c e :  S u r f a c e  V a t e r  
FITCHBURG Sample d e p t h :  0 . 5  Me te r s  

Account number:  WR047 C o l l e c t e d  b y :  LAST/SORGE 

I _ Date  ~ e c k i \ + a d :  06/13/91 Labs1  i p  F :  IB100880 R e p o r t e d :  07 /08/91  

CHLOROPHYLL A UNCORRECTED 2 3 UG/L 
PH , LAB 1 0 . 1 0  S U 
TOTAL PHOSPHORUS 0 . 3 2  MG/L 
TEMPERATURE FIELD 2 5 . 0  C 

1 
DISSOLVED CSYGEX FIELD 1 1 . 0  MG/L 

SECCHI DEPTH 1 . 6  I 
CLOUD COVER % 0 z 

I d :  P o i n t / W e l l / . .  : F i e l d  #: V2 R o u t e :  WR12 
C o l l e c t i o n  Da te :  06/13/91 Time:  1 1 : 3 0  County :  57 (Sauk)  
From: VIRGINIA AMBIENT MONITORING 
D e s c r i p t i o n :  FIELD # ON LABSLIP SASS F2 INSTEAD OF V2. - To: LAST/SORGE 

DNR S o u r c e :  S u r f a c e  Water  
FITCHBURG Sample d e p t h :  0 . 5  M e t e r s  

I Account  number:  WR047 = C o l l e c t e d  b y :  LAST/SORGE 
Wate rbody /pe rmi t / . . :  1278700 
Date R e c e i v e d :  06 /13/91  L a b s l i u  #:  IB100881 R e p o r t e d :  06 /26/91  

CHLOROPHYLL A UNCORRECTED 4 0 UG/L 
PH , LAB 9 . 9 0  SU 
TOTAL PHOSPHORUS, PERSULFATE, LOW LEVEL 0 . 2 0 1  MG/L 
TEMPERATURE FIELD 25 . o  C ' DISSOLVED OXYGEK FIELD 1 2 . 4  MG/L 

SECCHI DEPTH 1 . 6  M I CLOUD COVER % 0 .  % 



S t a t e  Labora to ry  o f  Hygiene 
U n i v e r s i t y  o f  Wisconsin C e n t e r  f o r  H e a l t h  S c i e n c e s  

465 Henry M a l l ,  Madison,  W I  53706 
R . H .  L a e s s i g ,  P h . D . ,  D i r e c t o r  S . L .  I n h o r n ,  M.D., Medical  D i r e c t o r  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Environmental  S c i e n c e  S e c t i o n  (608)  262- 3458 DNR LAB I D  113133790 

I n o r g a n i c  chemis t ry  (#3 of  22 on 08/06/91,  unseen)  

I d :  P o i n t / W e l l / . . :  172 F i e l d  # :  V 1  Route :  WR12 
C o l l e c t i o n  Da te :  07/15/91 Time: 13:OO County:  57 (Sauk) 
From: JAKE V I R G I N I A  AMBIENT MONITORING 
To: MARSHALL 

DNR Source :  S u r f a c e  Water 
FITCHBURG Sample d e p t h :  0 . 5  Meters 

Account number: WR047 C o l l e c t e d  b y :  SORGE 
Waterbody/permit / . . :  1278700 
Date Received:  07/15/91 L a b s l i p  # :  IC005660 Reported: 08/05/91 

PH LAB 
ALKALINITY 
CHLOROPHYLL A UNCORRECTED 
NITRATE PLUS NITRITE-N 
TOTAL PHOSPHORUS 

TEMPERATURE FIELD 
DISSOLVED OXYGEN FIELD 
SECCHI DEPTH 
CLOUD COVER % 

Id :  Po in t /Wel l / . . :  172 F i e l d  #: V2 Route:  WR12 
C o l l e c t i o n  D a t e :  07/15/91 Time: 13:30 County:  57 (Sauk) 
From: LAKE VIRGINIA AMBIENT MONITORING -- 
To: MARSHALL 

DNR Source :  S u r f a c e  Water 
FITCHBURG . Sample d e p t h :  0 . 5  Meters 

Account number: WR047 C o l l e c t e d  by :  SORGE 
Waterbody/permit / . . :  1278700 
Date Received:  07/15/91 L a b s l i p  #: IC005661 Repor ted:  07/26/91 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

PH LAB 
ALKALINITY 
CHLOROPHYLL A UNCORRECTED 
NITRATE PLUS NITRITE-N 
TOTAL PHOSPHORUS 

TEMPERATURE FIELD 
DISSOLVED OXYGEN FIELD 
SECCHI DEPTH 
CLOUD COVER % 



S t a t e  Laboratory of Hygiene 
Univers i ty  of Wisconsin Center f o r  Health Sciences 

465 Henry Mall ,  Madison, W I  53706 
R . H .  Laessig,  Ph.D., Direc tor  S.L. Inhorn, M.D., Medical Di rec to r  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Environmental Science Sect ion  (608) 262-3458 DNR LAB I D  113133790 

Inorganic chemistry (#31 of  44 on 10/23/91, unseen) 

Id:  Poin t /Wel l / . . :  F ie ld  #: V 1  Route: WR12 
Col lec t ion  Date: 09/05/91 Time: 10:30 County: 57 (Sauk) 
From: VIRGINIA, NORTH END 
To : MARSHALL 

DNR Source: Surface Water 
FITCHBURG Sample depth: 0 . 5  Meters 

Account number: WR047 Collected by: LAST/SORGE 
Date Received: 09/05/91 Labs l ip  #: IC027425 Reported: 10/22/91 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

PH LAB 9.6 
ALKALINITY 62. 
CHLOROPHYLL A UNCORRECTED 8 
AMMONIA - N 0.007 

de tec ted  between 0.005 (LOD) and 0.019 (LOQ) MG/L 
NITRATE PLUS NITRITE-N ND (LOD-0 

TOTAL KJELDAHL NITROGEN 
TOTAL PHOSPHORUS 
TEMPERATURE FIELD 
DISSOLVED OXYGEN FIELD 
SECCHI DEPTH 

CLOUD COVER % 40 % 



1 S t a t e  Laboratory of Hygiene 
Un ive r s i ty  of  Wisconsin Center f o r  Health Sciences 

I 
465 Henry Mall,  Madison, W I  53706 

R . H .  Laess ig ,  Ph.D., Di rec tor  S.L. Inhorn,  M.D., Medical D i rec to r  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I 
Environmental Science Sec t ion  (608) 262-3458 DNR LAB I D  113133790 

Inorganic  chemistry (#32 of 44 on 10/23/91, unseen) 

Id : Point /Wel l / . . :  F i e l d  #: V2 Route: WR12 
Collect ion Date: 09/05/91 Time: 10:30 County: 57 (Sauk) I From: VIRGINIA, SOUTH END 
To: MARSHALL 

I 
DNR Source: Surface Water 
FITCHBURG Sample depth:  0 . 5  Meters 

Account number: WR047 Co l l ec t ed  by: LAST/SORGE 
Date Received: 09/05/91 Labs l ip  #: IC027426 Reported: 10/22/91 

I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

PH LAB 9.3 SU 
ALKALINITY 60. MG/L I CHLOROPHYLL A UNCORRECTED 15 UG/L 
AMMONIA- N 0.017 MG/L 

de tec t ed  between 0.005 (LOD) and 0.019 (LOQ) MG/L 
NITRATE PLUS NITRITE-N ND (LOD-0.007 MG/L) 

TOTAL KJELDAHL NITROGEN 
TOTAL PHOSPHORUS 
TEMPERATURE FIELD 
DISSOLVED OXYGEN FIELD 
SECCHI DEPTH 

CLOUD COVER % 40 % 



Secchi Disk Depth Readings 
Taken by Lake V i rg in ia  Hanagement D i s t r i c t  

Date D e ~ t h  i n  Meters 

D: \DS\O608A. DOC 
3113.00 


